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DISCLAIMER 
 

The contents of this report, funded in part through grant(s) from the Federal Highway 
Administration, reflect the views of the authors who are responsible for the facts and accuracy 
of the data presented herein. The contents do not necessarily reflect the official views or 
policies of the South Dakota Department of Transportation, the State Transportation 
Commission, or the Federal Highway Administration. This report does not constitute a 
standard, specification, or regulation. 

 
The South Dakota Department of Transportation provides services without regard to race, 
color, gender, religion, national origin, age or disability, according to the provisions contained 
in SDCL 20F13, Title VI of the Civil Rights Act of 1964, the Rehabilitation Act of 1973, as 
amended, the Americans With Disabilities Act of 1990 and Executive Order 12898, Federal 
Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations, 1994. Any person who has questions concerning this policy or who believes he 
or she has been discriminated against should contact the Department’s Civil Rights Office at 
605.773.3540. 
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1 EXECUTIVE SUMMARY 
 

South Dakota Department of Transportation (SDDOT) recognizes that wildlife-vehicle collisions 
(WVC) are a safety problem for motorists and an ecological problem for wildlife populations 
across the state. This research project was initiated to help identify solutions for reducing these 
collisions through sound decision-making within the SDDOT project development and design 
offices. Research results provide examples and guidance to address the problem of WVC and the 
work being conducted and needed to help reduce these collisions. 

 
2 PROBLEM DESCRIPTION 

 
Wildlife-vehicle collisions in South Dakota account for more than 25% of all crashes. Over 60% 
of these crashes occur on SDDOT-administered highways. It is estimated that on average over 
20,000 large ungulates are lost to vehicle collisions throughout the state each year. Previous 
research has identified areas with the highest WVC rates in the state. Although locations in the 
Black Hills area rate the highest, additional information has shown that WVC occurrences are a 
statewide issue. To improve the safety of the traveling public and help maintain wildlife 
populations in South Dakota, SDDOT would need to identify locations with the most potential 
to incorporate WVC mitigation measures and to plan projects to implement those measures. To 
date there is no known guidance within SDDOT to assist in the planning, design, and 
implementation of WVC mitigation strategies and measures. 
 
Work has been done nationally, resulting in wildlife collision avoidance strategies with a wide 
range of approaches. For the consideration of WVC mitigation within South Dakota priorities 
will be focused on the use of physical strategies (e.g. fencing, underpass, obstacles, habitat 
manipulation, etc.) Selecting the optimal, most cost-effective approach to mitigation is an 
involved process relying on an accurate and comprehensive assessment of site-specific 
characteristics, wildlife species, habitat and ecosystem, property ownership, and traffic 
conditions.  
 
Research is needed to look at ways to reduce WVCs in South Dakota through:  
• identification of key wildlife crossing locations 
• creation of guidelines for scoping, investigation, design, and development 
• creation of a methodology to evaluate mitigation needs 
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• determination of whether existing structures can be retrofitted or included for the use of 
wildlife crossings 
• incorporation of wildlife crossings, fencing, or other useful techniques into currently 
planned transportation projects  
 
The Federal Highway Administration (FHWA) and state DOTs are increasingly recognizing that 
WVCs are a serious problem for motorists and wildlife alike. Reducing these collisions 
necessitates several important steps for DOTs that include incorporation of initial planning, 
collaboration among agencies, and the creation of scientifically and engineer-based wildlife 
mitigation along transportation corridors. 
 
Finally, successfully reducing WVCs requires access to the best available scientific and engineer-
supported WVC mitigation techniques and their efficacy for protecting motorists. This can help 
create wildlife mitigation for different situations across the different ecoregions present in 
South Dakota. In turn early identification of WVC mitigation needs and the incorporation of 
specified data could help SDDOT create the most cost-effective wildlife mitigation for South 
Dakota’s transportation networks. Tailored guidance for implementing mitigation techniques 
will be essential to achieving WVC reduction goals across South Dakota. 
 
With this project, SDDOT will be positioning itself to incorporate a guide to assist in the early 
identification, research applicability of mitigation needs, design, and implementation of WVC 
mitigation into transportation planning and projects. This will allow SDDOT as an agency to 
better address the WVC problem in the state in a research-based, cost-effective, and efficient 
manner. 
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2.1 Financial Costs to South Dakota Citizens of Reported WVC Crashes 

South Dakota averages close to 5,000 reported WVC on its roads and highways each year (data 
from South Dakota Department of Public Safety, SDDPS). The total accurate crash entries with 
codes for the severity of the WVC’s were tallied for 2014 through 2018. In the 5-year period, 
22,955 collisions with wildlife were reported, and 9 people died as a result of those collisions 
(Table 1). 

 
Table 1. Number of WVC Crashes of Different Severity Types Reported to 

SDDPS 2014 through 2018.  

CRASH INJURY TYPE NUMBER OF REPORTED 
WVC 2014 - 2018 

AVERAGE REPORTED 
WVC PER YEAR 

Fatal to Human 9 1.8 

Serious, Visible, and 
Possible Injury to Human 

288 57.6 

Property Damage Only 22,658 4,532 

Totals 22,955 4,591 

 

These crashes can be translated into monetary costs to the South Dakota public, based on SDDOT 
use of national standards for average monetary values for each crash type. South Dakota uses 
the U.S. Department of Transportation (US DOT) values as a base for costs of each crash type 
(U.S. Department of Transportation 2020). Fatal Crash Cost was based on "Guidance on 
Treatment of the Economic Value of a Statistical Life in US Department of Transportation 
Analyses." The US DOT estimates a human fatality and/or a crash with injury costs an average 
$395,313 per incident with the lowest value of $18,491 for the average value of a property 
damage only crash (U.S. Department of Transportation 2020). These costs include medical bills, 
vehicle repair and towing, loss of income, crash cleanup and other factors. Vehicle insurance 
industry estimated costs are strictly those claimed for insurance purposes. Costs for the 
associated impacts to travel congestion and impedance on other drivers can only be estimated 
for impact purposes.  
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Table 2. Average Annual Estimated Costs to Society of WVC Reported to South 
Dakota Department of Public Safety 2014 through 2018 

 
CRASH INJURY 

TYPE 
AVERAGE 

REPORTED 
CRASHES PER 

YEAR 

SDDOT 
AVERAGE $ 
VALUE PER 

CRASH 

TOTAL 
MONETARY 

VALUE  

 
Fatal 1.8 $395,313 $711,563 

Serious, Visible, 
and Possible 
Injury to Human 

57.6 $395,313 $22,770,029 

Property 
Damage Only 

4,532 $18,491 $83,801,212 

Totals 4,591  $107,282,804 

 

 
2.2 Estimated Costs to Society of Wildlife Killed in Collisions 

Estimates of the number of large ungulates killed and their monetary worth lost to WVC are 
difficult but not impossible to generalize. The above crash value estimates are calculated based 
on transportation agency estimates and are considered costs to society. The value of wildlife is 
not listed as a factor in these calculations. Research in Utah investigating the ratio of mule deer 
and other large wildlife carcasses found along the road as related to reported crashes generated 
a ratio of 5.26 carcasses found for every single reported crash (Olson 2013, Olson et al. 2014a). 
In Virginia, the ratio was as high as 9.7 white-tailed deer carcasses collected for every reported 
WVC crash (Donaldson and Lafon 2008). The magnitude of unreported collisions with wildlife is 
potentially due to factors such as under insured motorists, or those lacking insurance have little 
to gain in reporting collisions, limited damage to a motor vehicle, or that tractor-trailer trucks 
receive little to no damage from large ungulate collisions and their drivers may incur punitive 

Reported WVC crashes on all South Dakota roads cost the public an average of $107.2 
million every year. 
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actions if they report collisions.  Notably, there is a time investment for motorists to report 
collisions that may hinder on scene reporting. 

 
Large ungulates are a valuable resource to South Dakota.  Annually, an estimated $734 billion 
attributed to hunting and wildlife watching are directly spent in South Dakota (Southwick 
Associates, 2017).  The value of individual animals is difficult to assess and can vary greatly 
depending on factors used in the determination. The South Dakota legislature set the civil 
damage liability at $1,000 per non-trophy deer and $5,000 per non-trophy elk to be assessed in 
instances of poaching.  Bissonette and Hammer (2000) estimated the value of deer in Utah to 
be $2,420 based on the amount hunters spent to harvest deer in that year. Applying that 
methodology to South Dakota using information estimated by Southwick Associates (2017) and 
South Dakota GFP (2017), deer hunters directly spent $160,312,211 to harvest 51,932 deer in 
2017. Using the total spent directly by deer hunters in 2017 divided by the total take of deer in 
2017 yields a value of $3,086 per animal. 
 

In Utah, 65% of deer killed in vehicle collisions have been documented to be female with 40% 
being adult female (Olson, 2013).  The proportion of female-male deer mortality on roadways 
could have a significant effect on overall population abundance and have implications for game 
managers. Lowering WVCs should be a safety, biological, and economic concern of the state of 
South Dakota.  WVC also involve elk and bighorn sheep, which are valued more highly by SDGFP, 
as well as other species, and it is likely that this lost value of wildlife remains an underestimate. 
 

 

 
These costs are presented separately from the SDDOT crash cost estimates because US DOT 
crash cost estimates, which are the base of SDDOT estimates, are considered the overall cost to 
society; they do not include the value of wildlife. The value of the wildlife is presented as an 
individual number so wildlife management agencies such as SDGFP can better understand the 
toll of WVC on ungulates and include these figures in proactive steps to reduce costs to wildlife 

If the 5.26 correction value from Utah is used, South Dakota's yearly average of 4,591 
WVC reported crashes may equate to as many as 24,149 large ungulates lost to WVC in 
South Dakota annually. 

It is estimated that each year South Dakota loses an average of over 24,000 large ungulates 
due to collisions with vehicles, at a cost of over $74 million to potential South Dakota 
revenue. 
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populations and to South Dakota revenue provided by the harvest of large ungulates each year. 

 
With such large monetary consequences and impacts to both the traveling public and the 
survival of wildlife populations, it is recommended that SDDOT create standardized guidance 
documents for evaluating and addressing WVC mitigation. These guidance documents should 
include a systematic, reliable system for identifying transportation improvement projects 
throughout the state of South Dakota that would benefit from the inclusion of WVC mitigation 
measures.  
 
This study is another step for SDDOT to becoming more proactive in identifying problem areas 
where wildlife needs to move across roads and in developing the necessary mitigation to protect 
the traveling public and help preserve wildlife populations. SDDOT has the opportunity to 
integrate scientific and research-based guidance documents and training into their 
transportation planning and project designs to assist in creating wildlife mitigation 
infrastructure. This will allow SDDOT and its partners to better address the WVC problem in the 
state in a scientifically, cost-effective, and efficient manner. In turn, these actions have the 
potential to save South Dakotans millions of dollars with reduced WVC occurrences, and to save 
the state’s wildlife populations from further mortality incidents due to vehicle collisions. 
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3 RESEARCH OBJECTIVES 

 
This study addressed three primary objectives: 

3.1 Develop a methodology to evaluate mitigation needs and options in 
planned construction projects 

Evaluate existing SDDOT WVC mitigation measures implemented in past construction projects 
and the processes to identify these needs. Analyze current methodology and expand on the 
processes that are currently working for SDDOT. 

3.2 Apply the methodology to one or more locations 

Apply the methodology identified during objective one to planned construction projects to 
determine the viability. 

3.3 Develop guidance premised on best practices for reducing WVC in South 
Dakota  

Develop guidance premised on best practices for reducing WVC in South Dakota 
 
The objectives were accomplished through the completion of the tasks of this study. The first 
objective, develop a methodology to evaluate mitigation needs and options in planned 
construction projects, was accomplished through Tasks 2 through 4. This resulted in the review 
and evaluation of the current methodologies throughout the nation and within SDDOT. This 
includes the current processes to incorporate WVC mitigation into SD transportation planning. 
The development of guidance and outreach materials documenting the methodology and 
illustrating its application in the case study projects was completed in Task 7. Objective two, 
apply the methodology to one or more locations, was accomplished through the completion of 
Task 6 where current SDDOT transportation projects were utilized to determine the 
effectiveness of draft guidance documents developed in the previous objective. Objective three,  
develop guidance premised on best practices for reducing WVC in South Dakota, was based on 
the data and information gathered in the previous two objectives where the team examined the 
best practices and mitigation measures throughout the nation and implemented these 
measures into current SDDOT transportation projects.  The completion of objective three was 
accomplished throughout Tasks 6 and 7.
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4 RESEARCH TASK DESCRIPTIONS 
 

4.1 Task 1. Kickoff Meeting 
 

Meet with project technical panel to review project scope and work plan. 

 
Kit Bramblee, the Principal Investigator (PI), met with the project technical panel in Pierre, 
South Dakota on June 27th, 2019. This meeting resulted in: 

1. An agreed-upon scope of work and detailed work plan 

2. Initial assessment of WVC reporting and mitigation planning processes in South Dakota; 
and the primary outcome of the guidance being developed for SDDOT 

 
4.2 Task 2. Through a review of the literature and consultation with 

experts, describe prevailing and best practices across the nation for 
mitigation of WVCs and application of models of wildlife habitat and 
ecosystems and WVC occurrence and distribution. 

 
Task 2 included an extensive literature review that included research documents and planning 
materials from multiple government agencies, educational institutes, private research 
consultants, and many other professional organizations. Consultations with other state DOTs 
were a main focal point in determining best practices across the nation. Contacts were made 
with multiple agencies in determining methods to utilize in analyzing wildlife habitat and 
ecosystems for the occurrence of wildlife crossings and implementation of mitigation 
measures.  
 
The research team collected as much literature pertaining to the use and implementation of 
wildlife crossings as they could via internet searches, reference documents for wildlife 
professionals and suggestions from wildlife education experts. The research team also 
conducted informal interviews with environmental personnel within select western and plains 
states known to be most progressive in dealing with WVCs and wildlife mitigation.  
 
The research team completed a brief literature overview to document the effort. Pertinent 
information was included in this literature review. The literature review breakdown can be 
found as Appendix A. A list of agency personnel contacted for information pertinent to WVC 
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mitigation can be found as Appendix B. From the information gathered during this task, a draft 
SDDOT guidance document was started. The evolution of these documents changed as 
correspondence and sharing of the document occurred within SDDOT and with outside agency 
personnel.  

 
4.3 Task 3. Describe SDDOT’s current methodology for identifying 

animal collision mitigation needs, selecting mitigation treatments, 
and evaluating effectiveness. 

 
Contacts to primary SDDOT personnel and cooperating agencies in person, by email, or by phone 
for interviews regarding past and current methodology used to identify WVC mitigation needs 
was completed. These identified stakeholders in reducing WVCs and protecting wildlife 
movements where they are bisected by roads were asked to provide information regarding their 
role in WVC mitigation. 
 
Primary forms of contact for this task were via email, virtual meetings, and an online-based 
questionnaire due to the complexity of the required virtual workspace in 2020. Questions asked 
were broad in terms of methodology for WVC mitigation. The primary purpose of this task was 
to determine if there has been any implementation of WVC mitigation in South Dakota, what 
these methods have been, and their effectiveness. To reach a broad spectrum of participants, a 
list of questions was compiled and reviewed by the panel and SDDOT Research Department 
staff.  A virtual questionnaire containing these approved questions was distributed on June 16, 
2020 via the online tool Survey Monkey.  
 
Results can be found in brief form in Chapter 5, Findings and Conclusions. Greater detail of 
personnel included in the distribution list for the questionnaire can be found in Appendix B. The 
complete questionnaire utilized to collect this data can be found in Appendix C. 

 
4.4 Task 4. Based on the findings of Task 2, design a more 

comprehensive methodology for identifying animal collision 
mitigation needs, selecting mitigation treatments, and evaluating 
effectiveness, including benefit-cost analysis of mitigation 
strategies. 

 
Task 4 included the development and determination of proper implementation of WVC 
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mitigations into the SDDOT transportation project cycle. 
 
Methodology for the development of guidance for SDDOT at all project levels was drafted from 
the results of Tasks 2 and 3. Data collected during the previous tasks was used to determine the 
triggers for the identification of WVC mitigation in a transportation project. Based on these 
triggers, additional investigation efforts for pertinent data collection were determined from 
correspondence and literature documentation in Tasks 2 and 3. The initial product of the 
investigative efforts for a transportation project identified will ultimately be the determination 
of a mitigation strategy that will be cost-effective and functional to increase the safety of the 
traveling public. A determination of whether mitigation is viable on a transportation project will 
either eliminate the need or support the implementation of a determined mitigation strategy. 
If a WVC mitigation effort is deemed necessary for the transportation project a preferred design 
alternative or WVC mitigation measure will be identified with the cooperation of multiple 
SDDOT sections. 

 
The work completed during Tasks 3 and 4 was key to the project addressing objective one: 
develop a methodology to evaluate mitigation needs and options in planned construction 
projects. This primary objective will be used to move SDDOT forward into the future of WVC 
mitigation. 
 
Results can be found in brief form in Chapter 5, Findings and Conclusions. Drafted guidance 
documents to be incorporated into SDDOT project development and design can be found in 
Appendix D. 

 
4.5 Task 5. Interim Report and Second Meeting Between Researcher and 

Technical Panel  
 

Task 5 was to prepare an interim report summarizing findings and recommendations from Tasks 
2 through 4 and to meet with the technical panel to review the report and discuss project 
direction. This task was completed with the submission of the interim report that summarized 
findings and recommendations from Tasks 2 through 4. A virtual meeting of the technical panel 
and the principal investigator, Kit Bramblee, occurred on August 10, 2020. 

 
4.6 Task 6. To the extent possible within the study duration, apply the 
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improved methodology on projects IM-FP 0901(195)36 Meade PCN 021G, 
Rapid City Area Wildlife Fencing project PCN 06Y4, and US16 from Rapid 
City to the Keystone Wye PCN 073F. 

 
Task 6 was to implement the drafted methodology developed during Task 4 into currently active 
SDDOT projects to determine feasibility.  
 
Currently active SDDOT projects were reviewed for applicable actions to incorporate WVC 
mitigation. Utilizing the methodology developed in Task 4, the primary investigator was able to 
identify three current SDDOT transportation projects at varying levels of completeness and 
complexity to use as case studies for this task.  

 
IM-FP 0901(195)36 Meade PCN 021G 
I90 EBL - Fm W of Exit 37 (Pleasant Valley) to Exit 40 (Tilford) 
Grading, Interchange Reconstruction (Exit 37), PCC Surfacing, Replace Str Bridge, 
Tilford Port of Entry 
 
Executive Summary of Project Approved Scope: 
 
The purpose of this project is to reconstruct the Interstate 90 eastbound lanes from west of exit 
37 (Pleasant Valley Road) to the multi-plate culvert for the railroad underpass at MRM 38.34. 
Also, the reconstruction of the westbound on-ramp and eastbound off-ramp at Exit 40 (Tilford) 
due to the deteriorating pavement condition. This project will include replacing the interchange 
at Exit 37 (Pleasant Valley Road - Structure# 47-061-480), portland cement concrete (PCC) 
surfacing, and replacing all the pipe within the project limits under the eastbound lanes. This 
project will also include reconstructing the eastbound on and off-ramps at the Tilford Port of 
Entry. The work required for demolishing the existing Tilford Port of Entry inspection building, 
reconfiguring the layout and constructing a new inspection building at the current site is still 
being determined under a separate contract and may be included with this project or tied as a 
separate project.  
 
This project also includes replacing structure# 47-064-484 over Pleasant Valley Creek with new 
structures under both the eastbound and westbound lanes. The Pleasant Valley Creek structure 
is currently a triple 10'x10' reinforced concrete box culvert (RCBC) constructed in 1956. An 
additional twin 7'x7' RCBC at approximately MRM 36.00+0.627 should also be replaced with a 
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new structure under both the eastbound and westbound lanes. The Office of Bridge Design has 
determined that replacement is necessary, due to the structures nearing the end of their useful 
service life. The size and type of the new structures will be determined during design. Structure# 
47-068-495 is a 38'x23'x397' steel multi-plate culvert located 1.6 miles northwest of the Tilford 
Interchange over the RCP&E railroad constructed in 1981 and extended on the westbound lanes 
in 2008. The multi-plate culvert will not be replaced with this project but may need to be 
extended depending on design. Structure# 47-068-501 is a triple 8’ x 4’ x 226.4’ RCBC that may 
need to be extended if the acceleration lane exiting the Tilford Port of Entry is reconstructed 
and lengthened.  
IM 0902(175) Lawrence PCN 06Y4 
Rapid City Area 
Wildlife Fence 
 
Executive Summary of Project Approved Scope: 
 
An on-site inspection was completed on February 22, 2019, on Interstate 90 from Exit 8 to Exit 
14 near Spearfish to help identify locations that may benefit from installing wildlife fencing due 
to the high number of wildlife vehicle collisions. The recommendation from the inspection team 
was to install an 8' high wildlife fence only in locations where chain-link fence currently isn't in 
place on Interstate 90 eastbound and Interstate 90 westbound from Exit 8 to Exit 14 near 
Spearfish. The SDDOT Highway Safety Office calculated a B/C = 9 for installing wildlife fencing 
through this corridor. 
  
Contact Kit Bramblee in the SDDOT Environmental Office for additional information. 

 
PL 0100(79) Pennington PCN 073F 
US16 from Rapid City to the Keystone Wye 
Study 
 
Project Background, Understanding, and Need for Study: 
 
As part of the US16/US16B/Catron Boulevard Intersection Alternatives Study completed in 2016, 
it was determined that the US16/US16B/Catron Boulevard intersection would need to be 
modified to provide an acceptable traffic level of service.  
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SDDOT intends to let for construction a project to modify the US16/US16B/Catron Boulevard 
intersection in federal fiscal year 2026. There are other intersections of concern along the US16 
corridor in the vicinity of the US16/US16B/Catron Boulevard intersection that may impact or be 
impacted by what happens at that intersection. One of these intersections, Neck Yoke Road, has 
been identified for a safety intersection improvement project also in federal fiscal year 2026. 
Beyond these two intersections, the overall corridor, from Cathedral Drive/Fairmont Boulevard 
in Rapid City, to the Keystone Wye, will be reviewed for items such as: safety, operational, 
access, geometric, and ITS-related needs. This study will help determine those impacts and bring 
the US16/US16B/Catron Boulevard intersection and US16/Neck Yoke Road intersection projects 
to fruition. 
  

This study will determine an ultimate recommendation for the intersections of 
US16/US16B/Catron Boulevard and US16/Neck Yoke Road while completing a planning level 
corridor analysis for the remainder of the corridor study area. Additional objectives include: 
 

1. Determine the need for the addition or removal of access roads (frontage and/or 
rearage) and/or auxiliary lanes along the US16 mainline as part of the planning level 
corridor study. This should include a review of the roadways within the 
unincorporated community of Rockerville, SD that are under SDDOT jurisdiction and 
developing an access management plan along the entire corridor. 

2. Create environmental documents for the US16/US16B/Catron Boulevard intersection 
and US 16/Neck Yoke Road intersection and an environmental overview for the entire 
US 16 corridor within the study limits. 

3. Create final products for use by the City of Rapid City, the Rapid City Area MPO, and 
the SDDOT, which will provide guidance to implement recommended improvements 
for future construction. 

 
This task was pertinent to meeting Objective 2: apply the methodology to one or more 
locations. The lessons learned from the incorporation of the draft methodology into action 
projects were a required step in the revision of the completed guidance documents in 
subsequent tasks.  

 
4.7 Task 7. Develop guidance and outreach materials documenting the 

methodology and illustrating its application in the case study projects.  
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Building upon the summary of best practices and lessons learned from across North America, 
as well as the internal examination of current practices in South Dakota and extensive literature 
review, a specific set of guidelines was developed for SDDOT. The guidance covers protocols 
and methodology for incorporating WVC mitigation into a transportation project; investigating 
WVC data; primary contacts within SDDOT to inform of future involvement; types of WVC 
mitigation measures; design alternatives; determining the best and most cost-effective wildlife 
mitigation strategies for each location where mitigation is prioritized and effective monitoring 
strategies. 
 
Results derived from previous tasks helped to develop Task 7. Information from Task 2, 
describing the mitigation options available to reduce WVC was used to develop guidance and 
options for South Dakota. WVC crash and carcass and other GIS layers gathered in Tasks 3 and 
4 were used to develop informative maps and databases. Contacts with the SDDOT highway 
safety engineer and the SDGFP chief conservation officer helped to develop values for the cost 
of WVCs and the value of the individual wild animals lost to such collisions. These, in turn, were 
used to document the extent of the WVC problem in monetary terms and to help evaluate how 
well potential wildlife mitigation measures would pay off over time in reduced collisions. 
Section 5, Findings, sub section 3, presents guidance recommendations for future action. 
 
The primary investigator provided electronic copies of the guidance documents and supporting 
materials to the research panel for review and comment in October of 2020. One panel member 
provided feedback and comment.  

 
4.8 Task 8. Meet with Technical Panel to Review and Approve Materials 

 
Primary Investigator met with Technical Panel to review and approve materials.  
 
The primary investigator provided electronic copies of the guidance documents, supporting 
materials and the draft final report to the research panel for review and comment in January of 
2020.  
 
4.9 Task 9. Final Report 

In accordance with Guidelines for Performing Research for the South Dakota Department of 
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Transportation, prepare a final report and executive summary of the research methodology, 
findings, conclusions, and recommendations. 

 
The draft final report was developed in accordance with the Guidelines for Performing Research 
for the South Dakota Department of Transportation and delivered to the Project Manager for 
this research in January 2020.  

 
4.10 Task 10. Executive Presentation 

 
Make an executive presentation to the SDDOT Research Review Board at the conclusion of the 
project. 
 
The Principal Investigator for the project, Environmental Scientist Kit Bramblee, presented 
research results to the SDDOT Research Review Board on September 1, 2021. 
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5 FINDINGS AND CONCLUSIONS 
 

This section begins with results from Task 2, an extensive literature review of current and past 
research throughout North America and abroad to identify areas within the transportation 
project life cycle to integrate WVC mitigation. The literature review evolved into resource 
agency contacts, data collection and documentation of best-known practices and finally an 
outreach research questionnaire (5.1). The second part of this section (5.2) illustrates how  more 
comprehensive methodologies for identifying animal collision mitigation needs; selecting 
mitigation treatments; and evaluating effectiveness, including benefit-cost analysis of mitigation 
strategies, was drafted for SDDOT’s primary offices involved in implementing mitigation 
measures. These guidance documents are intended to be a user-friendly way to assist SDDOT in 
progressing toward a more reliable process to address WVCs via the understanding of effective 
mitigation approaches. The start of a mitigation strategy hitting the ground is the design of the 
measure determined the most feasible and effective. To lead the design, a standard for 
construction needs to be determined. Part of this section (5.3) elaborates on the fulfillment of 
this need within SDDOT for a specific transportation project. An additional section (5.4) will 
elaborate on the findings and lessons learned from the implementation of previously developed 
draft guidance documents into active SDDOT transportation projects, helping to continue 
building a final product for this research. Final findings and conclusions for actions taken within 
this research for monitoring pre- and post-construction will be discussed in the last section (5.5).  

 

5.1 An Extensive Literature Review 
 

In Task 2 the researchers sought out literature from across North America and abroad to gain as 
much knowledge as possible to provide the most accurate and updated information to the users. 
Information from across North America pertaining to WVC mitigation strategies design 
alternatives, data collection, field analysis, guidance, monitoring, and costs were the primary 
review topics. The results are presented in three parts: 

5.1.1 Electronic Literature Reviews 

5.1.2 Resource Agency Contacts 

5.1.3 Outreach Questionnaire 

 
5.1.1 Electronic Literature Review 

 
Literature and research documents discovered and evaluated during an extensive search of 
multiple online resources were inventoried. From these online resources over twenty-three 
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separate relevant documents were identified. Multiple other documents with additional 
information pertaining to WVC mitigation were deemed unnecessary as overlapping 
information was discovered in the initial review.  

 
The process of retaining and inventorying the most pertinent documents for relevance to this 
research was undertaken by the research team early in the course of review to establish a better 
understanding of past and current processes for transportation agencies to integrate WVC 
mitigation into the projects. Each electronic file was reviewed. Information from each document 
was compiled within a central repository to be utilized in future research plans, guidance, and 
reports. Trending and obvious duplicate data and resources were noted as likely future 
reference items for building the most accurate and prevailing guidance for SDDOT. A complete 
list of these resources can be found in Appendix A.  
 

Finding: Research leads compiled a collection of literature to determine comprehensive 
methods for WVC mitigation previously documented and utilized throughout the nation. 
Conclusion: Over twenty-three electronic documents stemming from a sorted search of 
pertinent information was reviewed and cataloged. From this review the research team resolved 
that previously applied methodology throughout the nation would be viable to incorporate into 
SDDOT’s future transportation improvement scoping, design and ultimately construction. 

 
5.1.2 Resource Agency Contacts 

 
A priority function of the literature review entailed outreach to supporting and specific resource 
agencies abroad. Contacts with local agencies within South Dakota were conducted to collect 
data on crash analysis involving wildlife. The research team collected data from the South 
Dakota Department of Public Safety (SDDPS) for the most recent information and locations 
involving documented wildlife collisions throughout the state of South Dakota (Appendix E). 
Data collected from this outreach was utilized in assessing monetary dollar amounts associated 
with wildlife collisions in South Dakota. 
 
South Dakota Game, Fish and Parks (SDGFP) was consulted for information pertaining to wildlife 
movements and key habitat identification in the review of transportation projects. Information 
gathered from discussions with SDGFP personnel was utilized on a project by project basis. 
Consultation with SDGFP Environmental Review Senior Biologist for future transportation 
consultation involving WVC mitigation was completed to ensure proper questions and review 
points were reached. Identification of proper SDGFP personnel to include in consultation was 
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determined and an updated template for SDDOT’s National Environmental Policy Act (NEPA) 
agency coordination letter was drafted to include such SDGFP staff (Appendix F). 

 
The US Fish and Wildlife Service (USFWS), Ecological Services, South Dakota Field Office’s 
Wildlife and Fisheries Biologist was contacted for input on a draft template NEPA agency 
coordination letter that included WVC mitigation language. No feedback or comment was 
received from the USFWS. A template NEPA agency coordination letter was completed for 
future transportation projects that include WVC mitigation measures. (Appendix F) 
 
State Farm insurance company was contacted during the initial literature review for South 
Dakota Collision information and costs per crash. State Farm Insurance was found to be the only 
identified agency providing public records of wildlife collision data in the South Dakota area. 
South Dakota ranked #4 in the 2019-2020 census for states most likely to have a wildlife involved 
collision with a 1 in 53 chance. Since 2015 South Dakota has hovered in the #4 through #6 rated 
state in the nation for the likelihood of travelers to be involved in a wildlife collision with West 
Virginia, Montana, Pennsylvania, Iowa, or Wisconsin helping to round out the top 5. This 
information leads the research team toward a conclusion that something should be done where 
feasible to show that South Dakota is taking an active role in protecting the traveling public and 
the wildlife this state is known for nationally.   
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https://newsroom.statefarm.com/animal-collision/ 

Figure 1. State Farm 2019-2020 Animal Collision Likelihood by State 
 
 

Outreach to western US state transportation agencies provided key information to be included 
in SDDOT guidance and design alternatives. These contacts with relevant transportation 
agencies currently implementing WVC mitigation into transportation project reviews were the 
primary consideration of agency contacts. Conversations via email and electronic 
correspondence occurred with Wyoming, Nevada, Utah, and Montana DOTs. Key takeaways on 
transportation project identification, design alternatives, maintenance, and past 
implementation of guidance into agency procedures were documented. Stemming from this 
correspondence SDDOT Standards Engineers were able to establish newly developed standard 
plates for wildlife fencing, wildlife escape ramps, and wildlife jump-outs to be used in current 
and future transportation projects (Appendix H). 
 
Finding: Agency outreach is and will continue to be a key tool to be promoted in the 
advancement of WVC mitigation. Resource agencies from across the nation are willing to assist 
in the advancement and implementation of WVC mitigation. Over ten different agency 

https://newsroom.statefarm.com/animal-collision/
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personnel, from outside of the South Dakota resource agencies, were contacted. Each individual 
and agency provided key pieces of input to assist in the development of a final product for this 
research.  
Conclusion: SDDOT’s responsibility to take advantage of its partnerships and peer contacts 
throughout the western US that have engaged in WVC mitigation is paramount to staying on the 
innovative side of mitigation practices. The knowledge gained from this outreach is, and can 
continue to be, a driving force in the integration and ultimately the construction of WVC 
mitigation within the SD transportation system. 
 
5.1.3 Outreach Questionnaire 
 
A research-based questionnaire was developed to collect information on current and past 
practices of WVC mitigation, anticipated struggles with implementing these practices, and 
agency interest in participating in the development of WVC mitigation with SDDOT partnering 
resource agencies. The research panel reviewed and provided feedback on the 7 questions and 
the 48 identified contact individuals. The final questionnaire was created utilizing the online 
resource Survey Monkey and distributed via email to the panel selected 48 agency personnel 
(Appendix C).  
 
Although only a 38% response rate was seen, feedback from this questionnaire identified some 
key aspects of WVC mitigation in South Dakota. First, there is a lack of knowledge and 
understanding throughout all agencies in how to implement and coordinate the use of WVC 
mitigation on transportation projects. Second, there have been past efforts within SDDOT and 
other state agencies to implement mitigation measures, but these appear to be on a small scale. 
Lastly, there was considerable interest from all parties in becoming more involved in advancing 
WVC mitigation measures in South Dakota. From the provided answers and additional 
comments, a consensus for mitigation needs was observed. Compiled data from the responses 
received can be found in Appendix I. 
 

Finding: The lack of coordination and use of inter and intra-agency communication is limiting 
the ability for accurate data collection and agency subject matter expert input. 
Conclusion: South Dakota state government agencies may be deficient in their use of 
representative agency knowledge. The use of outside agency resources will need to increase so 
that species-specific mitigation measures are meeting their goals and needs. A comprehensive 
and continually updated state agency employee organization chart for each agency should be 
readily available to identify primary contacts for expert feedback. Interest in providing input and 
feedback is high amongst state and federal agencies, but the awareness of job-related 
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specialties and expertise is not known amongst agencies.  
 

5.2 South Dakota Department of Transportation Guidance Documents 
 

The following section contains a brief background on the development of the guidance 
documents from the beginning of the research to the final review by SDDOT section leadership 
and managers. These guidance documents were the primary objective of the research project 
and included review by the research panel as well as primary users within SDDOT. The outcome 
and inclusion of this guidance have the potential to tailor and drive the future use of WVC 
mitigation in transportation projects throughout South Dakota.   

 
5.2.1 WVC Mitigation Guidance Development 

 
Stemming from the extensive literature review in Task 2, information was collected for the best 
practices to guide the use of WVC mitigation as a standalone project or to be integrated into 
existing transportation improvement projects. A bulleted list of all primary identified objectives 
to complete the guidance information was the first step in laying out the draft information. 
Information from multiple sources, including federal and state research projects, scientific 
collegiate papers, and personal communications with internal and external government and 
private agencies, were taken into consideration. 
 
Finding: An overabundance of information to incorporate into a draft guidance document can 
easily make for a long process of WVC mitigation investigating.  
Conclusion: Drafting an initial guidance document for review and ultimately incorporation into 
active transportation projects helped in painting a large picture of everything that would, or 
would not, need to go into a final product. This initial guidance used information gathered in the 
above findings from section 5.1 An Extensive Literature Review. 

 
 

5.2.1.1 WVC Guidance Incorporation into Established SDDOT Project 
 

From the data collected, a single lengthy draft guidance document was developed that included 
all aspects of WVC mitigation. Based on Objective #2 to apply this methodology to one or more 
projects, it was determined that the earliest stages of a project’s development would be ideal. 
The US16 Corridor Study from Rapid City, SD to the Keystone Wye (PCN 073F) was a project in 
its infancy being considered for future transportation improvements. The principal research 
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investigator contacted the environmental leads with HDR Engineering for the study. HDR 
Engineering was tasked to complete a corridor study between Rapid City, SD and what is known 
as the Keystone Wye on US Highway 16. Part of this corridor study included the investigation of 
environmental impacts of a transportation improvement project. It was requested that HDR 
utilize the current draft guidance as a template to complete this portion of the corridor study. 
In the process of utilizing this draft guidance, it was also requested of them to provide comment 
and feedback of its usefulness. Appendix J shows presentation slides utilized to present the 
guidance information during an initial Study Advisory Team (SAT) meeting. A separate 
teleconference with the primary investigators, Mark Traxler, (HDR Wildlife Biologist) and Laura 
Lutz-Zimmerman, (HDR Environmental Scientist) was conducted in May 2020. Mr. Traxler and 
Ms. Lutz-Zimmerman provided valuable feedback from the use of the draft guidance documents 
while completing office and field data collection for the US16 Corridor Study. This feedback and 
additional comments provided were incorporated into the final SDDOT guidance document 
versions. 
 

Finding: With the assistance of an experienced wildlife biologist and environmental scientist 
from HDR Engineering, valuable feedback on the data, usability, and final product of the draft 
WVC guidance was achieved.  
Conclusion: Feedback received from the employment of draft guidance into an active SDDOT 
transportation corridor study proved to be a successful task. By taking feedback from the clients, 
employees, staff, and users of these WVC guidance documents SDDOT can continue to evolve 
these into a key piece of usable information.   

 
5.2.1.2 WVC SDDOT Guidance Review Requests 

 
Guidance documents were broken into three separate sections. These sections included Project 
Development (Scoping), Environmental, and Design. There were multiple iterations of layout 
and data representations for each guidance document. Each of the individual documents were 
provided to key representatives in each of the identified departments within SDDOT for review 
and comment. Primary management staff from these departments were given the opportunity 
to provide valued feedback. 
  
In August of 2020 a meeting with key representatives from SDDOT Project Development staff 
was arranged to discuss the layout and ultimate feedback needed to identify a project for review 
of WVC mitigation. It was determined during this meeting that the primary responsibilities of 
the Project Development scoping team would be to identify projects supporting WVC 
investigation from existing crash data, wildlife carcass collection data and the primary 
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transportation improvement activities scoped for the project being reviewed. Based on 
comments received during this meeting the draft guidance document for Project Development 
was revised.  

 
All employees of the SDDOT Environmental Section were included in the review of all draft 
guidance documents. Email correspondence with attached documents was provided in August 
2020. Feedback from 4 of the 9 personnel was received and considered while drafting final 
documents. Comments in relation to layout and linking of information within the documents 
were the primary concern of Environmental personnel. Draft documents were altered to include 
new language and links to pertinent information stored within a central electronic location in 
SDDOT’s secure data hub. 
 
Design engineering managers from SDDOT Bridge Design, Road Design, and SDDOT Region 
Engineers were included in email correspondence for review of design guidance documents in 
August 2020. Feedback from the Bridge Design Manager was recorded and comments in relation 
to structural alternatives and timelines were considered for WVC mitigation structures. No 
additional feedback was received from this outreach. 
 

Finding: Feedback from primary sections with SDDOT advanced the evolution of the final draft 
of three SDDOT WVC Mitigation Guidance documents.  
Conclusion: As stated through previous conclusions, using inter- and intra-agency subject matter 
experts to provide valuable feedback on the usability and applicability of these guidance 
documents will prove invaluable. SDDOT Environmental staff will play a key role in the 
evaluation of transportation projects referred by SDDOT Project Development staff for WVC 
mitigation investigation.  

 
5.2.1.3 Inclusion of WVC Guidance into SDDOT Standards 

 
The research team discussed with SDDOT managers in the Project Development and 
Environmental Sections the best approach to implementing these guidance documents into 
common practice in the transportation project life cycle. Alternatives such as including them in 
each offices respective manuals or having them exist as standalone references were considered. 
Adoption of the guidance was accepted and encouraged.  
 

Finding: There is more than one practicable alternative to include the use of WVC mitigation 
guidance documents in the development of a transportation project. Finding the most 
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applicable alternative will be up to SDDOT management. 
Conclusion: The most feasible alternative determined was including language and guidance in 
the next draft of the SDDOT Environmental Procedures Manual. Reference to this section within 
the manual could be included in each, or any, supporting SDDOT offices manuals and guidance 
for future transportation projects. 
 
5.3 Wildlife Mitigation Standard Plates 

 
SDDOT utilizes predetermined standard plates to guide the awarded contractor(s) for the 
completion of transportation projects. Standard plates assist design engineers, project 
engineers and contractors in determining the appropriate specifications, dimensions, materials, 
and layout of the transportation structure or material being employed. To accurately 
incorporate wildlife mitigation strategies into the SDDOT transportation planning process, 
standard plates for design and construction needed to be developed. The research team assisted 
the SDDOT Standards Engineer in completing this task. 

 
5.3.1 Standard Plate Outreach 
 

Outreach to partnering western US transportation agencies was key in determining the 
appropriate standard plates that worked and are currently working for wildlife mitigation 
measures. The primary focus for SDDOT was to develop standard plates for currently active 
wildlife mitigation projects. Since wildlife fencing was a priority, the focus of the research team 
was on the identification of the best available and proven wildlife fencing standard plates. 
Discussions with transportation agencies from the Utah Department of Transportation (UDOT), 
Nevada Department of Transportation (NDOT), and Colorado Department of Transportation 
(CDOT) were initiated to identify standard plates for wildlife fencing, escape ramps and jump-
outs. From these discussions and email correspondence, it was determined that the most 
efficient and feasible standard plates for SDDOT to utilize had been designed and utilized by 
UDOT in multiple transportation-related projects and standalone wildlife mitigation projects. 
Although UDOT’s standard plates were selected as a template for SDDOT to design their own 
standard plates, it must be noted that the other cooperating transportation agencies utilize very 
similar designs and methodologies. Insight and recommendations from these agencies were 
incorporated into the progression and completion of the first SDDOT standard plates for wildlife 
fence and escape ramps.  
 
Finding: Each transportation agency throughout the US has a different process in the 
development of standard construction plates. Western US transportation agencies best mirror 
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the materials and design most applicable to South Dakota.  
Conclusion: Continued outreach to partnering western transportation agencies will only 
strengthen and evolve the best practices for the design of future WVC mitigation alternatives. 
SDDOT should promote these agency connections to advance the development of future WVC 
standard plates.    

 
5.3.2 Standard Plate Design 

 
As stated in the previous section, SDDOT utilized UDOT provided standard plates to assist in the 
building of wildlife fencing and wildlife escape ramps. The SDDOT Standards Engineer worked in 
cooperation with the research team to complete the final approved standard plates. Design 
specifics and questions on dimensions and materials were the primary focus of concern for this 
new endeavor. The Standards Engineer from SDDOT took hold of this innovation for SDDOT and 
created a very usable standard plate that will assist engineers and contractors in successfully 
completing current and future wildlife fencing and mitigation projects. As SDDOT continues to 
utilize these standard plates for future transportation projects, improvements and updates will 
only make them better. Continued coordination with other transportation agencies to help 
understand best practices and design changes from lessons learn will be crucial in staying up to 
speed with the changing programs of wildlife mitigation for the transportation industry. 
Examples of approved SDDOT wildlife fencing and wildlife escape ramp standard plates can be 
found in Appendix H.    
 
Finding: SDDOT has the expertise and abilities to continue to advance the design and use of 
standard construction plates for use in future WVC mitigation measures. 
Conclusion: Generating additional standard plates for other WVC mitigation alternatives will 
only help in moving future transportation projects to the finish line in a timely manner. Not 
stopping at just wildlife exclusion fencing and escape ramps will provide design engineers with 
a toolbox of mitigation measures to choose from if WVC mitigation is determined appropriate 
for a transportation project. 

 
5.4 Transportation Project Trials 

 
For SDDOT to utilize the products of this research there is a need to continue work to define the 
extent of transportation projects appropriate for including WVC mitigation strategies. To better 
understand how the strategies and guidance being developed within this research there was a 
definite need to include the process into active transportation projects. This section 
demonstrates this process.  These active SDDOT transportation projects were identified prior to 
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the approval of this research based on locations and stage of development within the project 
cycle. 

 
5.4.1 IM 0902(175) Lawrence PCN 06Y4 

Rapid City Area 
Wildlife Fence 
  

Standalone WVC mitigation projects have already addressed primary concerns, locations of 
highest mitigation need, and appropriate mitigation strategies. The SDDOT transportation 
project identified in the Rapid City Area addressed WVC concerns along a specific corridor of 
Interstate 90. SDDOT personnel had previously identified a stretch of Interstate 90 via a prior 
research project (SD2014-03) and crash data provided by the SDDOT Highway Safety Engineer. 
This project began at approximately mileage reference marker (MRM) 8 and ran the length of 
Interstate 90 eastbound and westbound to MRM 14. This segment of interstate is located 
adjacent to the city of Spearfish, SD and sees high volumes of interstate and intrastate 
commerce and urban traffic from the northern Black Hills area. The preferred mitigation strategy 
was the installation of wildlife exclusion fencing and escape ramps along the Interstate 90 right-
of-way (ROW).  
 

From the beginning of this research the wildlife fencing project was in its infancy. The purpose, 
need, and overall geographic location had been identified, but limited background information, 
data, and design had been determined. Coordination with SDDOT project development staff, 
SDGFP terrestrial biologist, SDDOT Rapid City Area operations staff, and SDDOT Environmental 
staff included an on-site visit for the project in February 2019. Discussions for the primary 
purpose and need for the project were addressed. Wildlife movements, appropriate designs, 
pre and post monitoring and locations for WVC mitigation needs were proposed. Field review 
and investigations of locations for wildlife collisions and movement locations were identified 
and discussed. Opportunities for multiple transportation projects in the northern Black Hills 
were reviewed during this scoping meeting. Additional meeting minutes elaborating on 
discussions and field investigation determinations can be found in Appendix K. 

 
The scope of work for the Rapid City Area Wildlife Fence within the SDDOT Statewide 
Transportation Improvement Program (STIP) was very broad in nature. The scope of work 
included the implementation of wildlife fencing in previously identified locations from field 
investigations in the Rapid City Area. Close coordination between the research team and the 
SDDOT Rapid City Senior Region Design Engineer for all aspects of this project was a key to the 
successfully completed project from project location identification to SDDOT bid letting.  
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The research team assisted by first conducting an overall review of the project’s previously 
identified location of interest. Research team members utilized guidance documents, 
specifically the SDDOT Environmental Wildlife and Roads Decision Guide (Appendix D.2), to 
complete the appropriate amount of review of the project location. Aerial imagery was used to 
help guide the decisions made in the preliminary investigation of the project. From this data 
collection, the research team was able to provide design engineers the appropriate location for 
the starting point and ending point of the wildlife fencing project. These points tied into existing 
ROW fencing that included 6’ chain link pedestrian exclusion fencing progressing from on-ramp 
and off-ramp locations of Interstate 90. Next, the research team conducted a field investigation 
to verify wildlife fence locations and identify wildlife escape ramp and jump-out locations. On 
November 30, 2020, the research team visited multiple potential locations for wildlife escape 
ramps and jump-outs in the Spearfish, SD area along Interstate 90. From the field data collected 
utilizing the SDDOT Environmental Guidance for identifying WVC mitigation, the team was able 
to provide valuable feedback to the design engineer.  
 

Research team members then provided mapping details to assist with design and identified 
locations of mitigation measures. Mapping included locations of terrain features, transportation 
infrastructure, property ownership, existing fences, proposed wildlife fence, proposed wildlife 
jump-outs, and wildlife escape ramp locations with preferred design alternatives. From this 
information, the design engineer was able to produce a set of plans for agency review. 
Comments received from SDDOT staff during this review period assisted in the production of 
final plans for the construction of wildlife fence, wildlife jump-outs, and escape ramps in and 
along the Interstate 90 ROW through Spearfish, SD. This plan set would be the first of its kind 
for SDDOT and a great move forward for the implementation of WVC mitigation into future 
SDDOT transportation projects. A copy of the final plans awarded for the construction can be 
found in Appendix L. 
 

Public comment and outreach were accomplished through the use of SDDOT internet blogs, 
social media outlets, and local news providers. Additional outreach to local conservation groups 
was achieved via direct email correspondence. Adjacent landowners to the Interstate 90 ROW 
in which wildlife fencing was anticipated were also contacted to ensure any concerns were 
addressed. This public outreach prior to the implementation of the WVC mitigation project 
proved to be a powerful tool to gain the trust and support of the public for this project. SDDOT’s 
Environmental Scientist was the primary contact for questions, comments, and concerns. Based 
on public evaluation, support for the project was received. The public service announcements 
can be found in Appendix M. 
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Finding: Standalone WVC mitigation projects can successfully apply the SDDOT WVC 
Mitigation Decision Guides to help in determining final design alternatives. 
Conclusion: The use of all three drafted decision guides would not be required for a previously 
identified standalone WVC mitigation project. The use of the information found in each 
guidance document ensured that SDDOT Environmental staff and design engineers reviewed 
all primary considerations for the project. A successful interaction among SDDOT, SDGFP, and 
the City of Spearfish staff proved to provide useful input for this project. Public outreach prior 
to the final design alternative ensured customer feedback was received and considered. 
 

5.4.2 IM-FP 0901(195)36 Meade PCN 021G 
I90 EBL - Fm W of Exit 37 (Pleasant Valley) to Exit 40 (Tilford) 
Grading, Interchange Reconstruction (Exit 37), PCC Surfacing, Replace 
Str Bridge, Tilford Port of Entry 

 
Transportation projects with extensive infrastructure modifications and design changes offer an 
opportunity for a wide review of potential WVC mitigation options. These types of projects can 
include work that may extend from ROW line to ROW line and further throughout the project 
corridor. With included structure replacements and grading in the scope of work, a review for 
potential WVC mitigation was found to be warranted utilizing the SDDOT Project Development 
Wildlife and Roads Decision Guide (Appendix D.1).  
 

Prior to this project being reviewed for WVC mitigation measures a team of SDDOT project 
development staff, SDGFP terrestrial biologist, SDDOT Rapid City Area operations staff and 
SDDOT Environmental staff conducted an on-site visit in February 2019. Discussions for the 
primary purpose and need for this extensive project were discussed. Wildlife movements, past 
safety concerns including wildlife collisions, pre and post monitoring and potential WVC 
mitigation needs were reviewed. Field review and investigations of locations for wildlife 
collisions and movement locations were identified and discussed. Through the data collected 
and interagency communication, it was clear that all parties showed interest in further 
investigation in the future use of WVC mitigation into the transportation project. 
The primary investigator reached out to the SDDOT Consultant Management Engineer in charge 
of guiding the transportation project through the review and design. SDDOT Environmental staff 
were brought on board with the project review to assist with the identification and discussion 
of measures to be taken to reduce WVC incidents throughout the project corridor. Utilizing the 
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previously developed WVC guidance documents for the SDDOT Environmental staff we were 
able to analyze and complete an in-depth review of the project for mitigation purposes.  
 

Based on the data collected while utilizing Environmental WVC guidance documents, it was 
determined that WVC mitigation measures were feasible. Incorporation of the preferred 
mitigation strategy based on this in-depth review into the project planning and review was done 
through intra-agency communication with SDDOT design engineers, hydraulic engineers and the 
awarded consulting firm working to complete the preferred alternative for design and 
environmental clearances for the project. Review and approval from SDDOT Area and Region 
Engineer staff were considered and requested once proposed mitigation measures were 
determined.  
 

Currently proposed mitigation measures include wildlife exclusion fencing, wildlife escape 
ramps, wildlife jump-outs, and two wildlife underpass structures. Approximately 8 miles of total 
wildlife exclusion fencing has been proposed within the preliminary design for the project. 
Within the length of the proposed wildlife fence, wildlife jump-out locations at existing RCBC 
locations were incorporated to allow for locations of wildlife departure from the highway ROW. 
Included for additional escape avenues for wildlife that finds its way into the highway ROW are 
three escape ramp structures. The two structures utilize a channelized escape ramp design to 
assist in specifically directing large ungulates to the escape ramp location and ultimately out of 
the highway ROW. An additional escape ramp is what is typically referred to as a standard escape 
ramp design. This design does not include the lengths of wing fence to assist in guiding wildlife 
to the escape location. The determination to utilize two different types of escape ramp designs 
was based on field data collection, ROW real-estate dimensions, and review of safety 
parameters for clear zone. Lastly, it was determined that two existing RCBC locations held the 
workable specifications to include the re-design to be utilized as functional wildlife underpasses. 
The design dimensions for the proposed structure were reconfigured to accommodate the 
movement of wildlife under Interstate 90 at these drainage locations. 
 
The preliminary plans to incorporate WVC mitigation into this project are still under review and 
revision at the time of this report. Stemming from the thorough review of this project the 
successive review of additional transportation projects along the Interstate 90 corridor in the 
northern Black Hills of South Dakota has begun. The consensus at the time of this report from 
all parties involved was the need for WVC mitigation measures to be considered for this project 
and future transportation projects near this location. Future involvement and continuous inter- 
and intra-agency communication will only strengthen the willingness and knowledge needed for 
future SDDOT projects to follow a similar path of WVC review.  
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Finding: Transportation projects that are in the infancy of determining design alternatives can 
easily be assessed for an inclusion of WVC mitigation measures. 
Conclusion: Even though the primary purpose of a transportation project may not be WVC 
mitigation, the review to include alternatives for increasing motorist safety need to be 
addressed. By including SDDOT Environmental staff knowledgeable in the use of WVC 
mitigation into the early evaluation and design of a transportation project, key conditions can 
be identified to continue to look for safety alternatives to mitigate WVC’s.  

 

 
5.4.3 PL 0100(79) Pennington PCN 073F 

US16 Corridor Study 
Rapid City to Keystone Wye 

 
Transportation projects in their inception can be difficult to determine if there is a need for WVC 
mitigation. The driving purpose for the development of a SDDOT Project Development Guidance 
document was the initial identification of transportation projects for further investigation into 
WVCs. Selecting triggers to acknowledge the need for further investigation early in the project 
cycle will allow SDDOT to, at a minimum, perform a quick review of the transportation project 
corridor, and anticipate work being completed within. This corridor study did just that for the 
anticipated work on US Highway 16 west of Rapid City, SD.  
 
Identification for the need to pursue additional investigation into the project led the research 
team into requesting the awarded consultant engineer to complete a wildlife study. The wildlife 
study was to be included in the US16 Corridor Study. To assist in conveying the information to 
the awarded consultant, the research team provided a draft version of the Environmental 
Decision Guide. Although the engineering consultant had experienced staff on hand familiar 
with WVC mitigation, the use of the draft Environmental Decision Guide brought additional 
information to be highlighted with the Corridor Study. 
 
The final product of the desktop and field research conducted by the engineering consultant 
was presented to a large group of SDDOT and FHWA staff during a SAT meeting in October 2019. 
Discussion on the need, viability, and inclusion of measures to exclude wildlife movement across 
US Highway 16 were discussed. Wildlife movements and documentation of WVC within the 
corridor were presented to the team. Discussion of the presented information warranted 
additional information on the proposed WVC mitigation measures. 
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The research team deliberated with the South Dakota FHWA Environmental Protection 
Specialist over the findings presented during the SAT meeting. Based on these findings it was 
determined that the above project was not viable for the inclusion of WVC mitigation at this 
time.  
 

Finding: Not all transportation projects are going to be viable for the incorporation of WVC 
mitigation.  
Conclusion: By using the drafted SDDOT WVC guidance documents, the above project was 
identified through SDDOT Project Development for the need of further investigation for WVC 
mitigation measures. Through the application of draft SDDOT Environmental guidance 
information, it was determined that this project was not a viable transportation project to 
include mitigation. Future transportation project evaluation in such a manner should continue 
to promote the use of developed guidance.  
 

5.5 Monitoring 
 

Pre- and post-monitoring is key to determining if a mitigation strategy works. In all scientific 
evaluations data to support or contradict the thesis of the primary investigator needs to be 
collected. This information is the backbone of research and proves or disproves its viability to 
be useful to its consumers. The same methodology should always be applied to transportation 
alternatives that include WVC mitigation.  
 
The research team started off this assignment with immediate monitoring of project locations 
anticipated to be included in this proposal. Transportation projects considered to be in 
immediate need of monitoring were the projects listed above in sections 5.4.1 Rapid City Area 
Wildlife Fence and 5.4.2 I90 Eastbound Lanes Reconstruction. Due to the nature of each of these 
projects and the anticipated suitability of WVC mitigation into each of these projects they were 
chosen for monitoring. Wildlife Camera Traps (ReconyX HyperFire 2 Covert IR Camera & ReconyX 
HC600 HyperFire) were installed in seven locations. Locations of camera placement were 
determined based on WVC safety data provided by SDDOT’s Highway Safety Engineer and field 
determined wildlife crossing locations based on terrain and transportation structure 
orientation. Camera installation occurred on May 18, 2020 and continues to be monitored at 
the time of this publication.  
 
Four wildlife camera traps were installed in key locations identified along the Rapid City Area 
Wildlife Fence (Spearfish, SD) project corridor. Three initial cameras at WVC identified hotspots 
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and crossing locations were installed where terrain features such as creek bottom and drainages 
intersected the Interstate 90 ROW. A final single camera was installed by the research team 
upon the request of SDDOT Rapid City Area maintenance staff at the end of existing 6’ chain link 
fence that runs a large portion of the Interstate 90 ROW in the Spearfish, SD corridor. This final 
location was to determine movements parallel to existing fence. 
 
Cameras were named respectively for their locations near prominent terrain features or man-
made structures. Two cameras were placed at the underpass of Spearfish Creek to Interstate 90 
(Spearfish Creek East and Spearfish Creek West). Data from these cameras showed considerable 
movements of white-tailed deer through this location. As many as 24 white-tailed deer 
movements were documented under these existing Interstate 90 bridge structures in one 24-
hour period. This data assisted in the determination to utilize these existing bridge structures as 
wildlife underpass features. By directing wildlife, with the use of wildlife fence, to adopt this 
preferred location, the learning curve for movement under Interstate 90 is anticipated to be 
shortened for wildlife in this area.  
 

A camera was placed near the Spearfish Golf Course in a location of high WVC interactions. This 
location exhibits a dominate vegetated drainage that meets the Interstate 90 ROW. This location 
was initially determined as a primary travel corridor for white-tailed deer feeding on the 
adjacent golf course grounds and moving to bedding areas in the heavily treed hills across 
Interstate 90. Camera data showed moderate movements of white-tailed deer in this location 
with peaks occurring in the late summer and early fall time periods. Data obscurity due to utility 
construction activities in the area may be a contributing factor to reduced wildlife movements 
in the late fall and early winter time period. Data collected from this location supported the 
construction of wildlife fencing through this corridor with the identification of wildlife 
movement captured in photos moving perpendicular to the Interstate 90 ROW. Captured images 
showed white-tailed deer movement from this vegetated drainage up to the interstate roadway.  
 
Additional wildlife camera traps were placed in locations to conduct pre-monitoring for multiple 
construction projects on the Interstate 90 corridor between Sturgis, SD and Tilford, SD. With the 
research team providing design recommendations to SDDOT engineers during the early stages 
of conception, these project locations required additional investigation for further WVC 
mitigation measures. To identify potential wildlife crossing locations, the research team 
stationed three wildlife camera traps at SDDOT Environmental Guidance field identified 
locations. Cameras were placed at two of the largest existing RCBC structures within the 
project’s anticipated construction limits. These two locations were named Pleasant Valley Creek 
and Ft. Meade for their geographic locations. The purpose of these two locations was due to the 
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identified habitat, wildlife travel corridors they provided, and the potential to utilize future 
structures at these locations as wildlife underpasses. To support the use of wildlife underpass 
structures at these locations, the research team needed to know whether wildlife was currently 
using the existing structures or, at a minimum, approaching them. Wildlife movements through 
and approaching each of the structures were documented to provide additional support for the 
consideration of WVC mitigation design alternatives.  Data documenting wildlife movements at 
these two locations can be found in Appendix N. 
 
The final monitoring location was located adjacent to Interstate 90 near the Tilford Port of Entry, 
north of Tilford, SD. At this location, a large railroad underpass exists. This multiplate structure 
has the potential to provide movement as a wildlife underpass for very large to very small 
species. Crash data collected from the SDDOT Highway Safety Engineer identified this location 
as a potential hot spot for wildlife movements. To determine wildlife actions at this location a 
wildlife camera trap was positioned based on utilization of the field data collected and applied 
from the SDDOT Environmental Guidance document. Data acquired to date at this camera trap 
location provided supporting information for wildlife movements up to the Interstate 90 ROW 
and road system. Supporting carcass collection data from SDDOT carcass collection mobile app 
showed that white-tailed deer movements over the Interstate 90 roadway occurred 
concurrently with the monitoring period. Investigation of the soils within the large multiplate 
structure during each monthly camera trap check supported the assumption that ungulate 
species were approaching, but not passing through the structure under I90. This could be due 
to multiple factors but provided additional information that was noted for future determination 
of viability.   

 

Finding: Pre-monitoring data collected from the use of wildlife camera traps at locations 
identified using the developed SDDOT Environmental Guidance document help provide 
additional information to support or disparage the use of WVC mitigation.  
Conclusion: Future field monitoring should continue to take place post-construction at any of 
the above identified locations that WVC mitigation measures have been approved. SDDOT needs 
to find the value in collecting pre and post monitoring data to include in the decision-making 
process for a transportation project. Future monitoring protocols will need to be developed for 
consistency of data collection and determination of the value of data being collected for this 
decision-making process.    
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6 RECOMMENDATIONS 
 

The process of identifying existing transportation projects, for future WVC mitigation needs in 
South Dakota and developing targeted strategies to reduce WVCs builds upon current 
information being collected by SDDOT, SDGFP, and other supporting agencies. This research 
project is an additional step of a continually developing process South Dakota should implement 
to reduce WVCs throughout the state. Future strategies will depend upon South Dakota 
improving and accepting newly recommended processes and guidance, and continuing to 
establish new procedures using the recommendations presented below. These actions will 
enable South Dakota to accurately define the scope of the WVC issues, to integrate wildlife 
considerations into transportation planning, and to implement targeted mitigation strategies to 
reduce WVCs. 

 
6.1 Recommendation 1: Incorporate Wildlife Vehicle Collision Mitigation into the   

SDDOT Environmental Procedures Manual 
 

SDDOT will need to develop standardized language to include in the existing SDDOT 
Environmental Procedures Manual. By including guidance and language in future SDDOT 
transportation projects in a standardized and referenced producers manual, not only will SDDOT 
employees be able to use the information, but all other partnering agencies will as well.   

 
6.2 Recommendation 2: SDDOT Includes, at Minimum, Annual 

Discussions or Coordination with Cooperative Federal, State, and 
Local Agencies and Interest Groups Focused on Wildlife Vehicle 
Collision Mitigation. 

 
South Dakota state government agencies may be deficient in their use of representative agency 
knowledge. The use of outside agency resources will need to increase so that species-specific 
mitigation measures are meeting their goals and needs. A comprehensive and continually 
updated state agency employee organization chart for each agency should be readily available 
to identify primary contacts for expert feedback. Interest in providing input and feedback is high 
amongst state and federal agencies, but the awareness of job-related specialties and expertise 
is not known amongst agencies. Including these outside agencies in the initial transportation 
planning process and design review can capture this knowledge and expertise early in the 
process.  
 
 



 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

35 

 

 

 
 
 

6.3 Recommendation 3: SDDOT Continues to Develop and Updated 
Existing Standard Plates for Construction of Wildlife Vehicle 
Collision Mitigation Measures. 

 
SDDOT has the expertise and abilities to continue to advance the design and use of standard 
construction plates for use in future WVC mitigation measures. Generating additional standard 
plates for other WVC mitigation alternatives will only help in moving future transportation 
projects to the finish line in a timely manner. Not stopping at just wildlife exclusion fencing and 
escape ramps will provide design engineers with a toolbox of mitigation measures to choose 
from if WVC mitigation is determined appropriate for a transportation project. 

 
6.4 Recommendation 4: SDDOT Creates an Electronic Carcass Data Entry 

Method for All Employees, Law Enforcement, and Designated 
Supporting Agencies 

 
SDDOT should initiate the development of an electronic method to report carcass data by DOT 
employees, cooperative law enforcement agencies, and other supporting agencies. Both a 
smartphone app and a web-based reporting system would allow instant mapping of the carcass 
data by internal and external agency personnel using smartphones or computers. SDDOT, in 
cooperation with SDGFP, could then train supporting agency personnel who may be involved in 
WVC carcass reporting or removal with the WVC carcass app or software to submit a report. A 
benefit would include contracted carcass collectors being notified or observing reported carcass 
locations, in turn speeding up removal from transportation networks. Additional benefits of 
carcass location data would also help in the identification of mitigation locations and species of 
concern. 

 
6.5 Recommendation 5: SDDOT Creates a Pre- and Post-Construction 

Monitoring Plan for Each Transportation Project Implementing Wildlife 
Vehicle Collision Mitigation Measures 

 
SDDOT staff, with the assistance of SDGFP biologists, should create a concise monitoring plan 
focused on transportation projects and key wildlife species of concern. Monitoring is a key 
component in determining the effectiveness of mitigation measures. Without the knowledge 
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and data collected from the comparison of pre- and post-construction monitoring most agencies 
would never know if the effort is functioning as intended. By creating a standardized monitoring 
plan each SDDOT staff member involved would have a better understanding of measures of 
mitigation that work best throughout the state of South Dakota. Monitoring plans should 
include specific data requirements such as key locations, timing, intent, and additional 
measurable targets to determine success.  

 
6.6 Recommendation 6: SDDOT Integrates WVC Priority Areas into 

Environmental Review 
 

Currently, the SDDOT transportation review process conducted by Project Development staff 
does not include an analysis of the WVC potential in future projects. This includes the 
environmental review process completed by SDDOT Environmental staff.  Utilizing the 
developed guidance created during this research project would fill this void. This guidance would 
be a trigger for environmental review, agency consultations, a benefit/cost analysis to 
determine whether mitigation can pay for itself in terms of WVCs avoided, and ultimately 
designer alternatives. This standardized process which would save SDDOT personnel many 
hours each year in data searching, and ultimately save South Dakota taxpayers dollars each year 
because fewer WVCs would occur in the state with developed wildlife mitigation. 

 

6.7 Recommendations Summary 
 

The recommendations presented in this section would come about over time, with SDDOT 
addressing certain recommendations immediately, and others over the course of the coming 
months and years. The overall objective of all these recommendations is to help decrease WVC 
in South Dakota, which would help keep motorists safe, while helping wildlife to move across 
the landscape. The results would be increased motorist safety, and protection of wildlife 
populations from the effects of roads and traffic. 

 
The cost savings to the state agencies and the traveling public in South Dakota hold great 
potential. As the efforts increase over time, the potential cost savings would be projected to be 
in the millions of dollars every year. 
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7 RESEARCH BENEFITS 
 

This research marks another step toward actively implementing WVC mitigation in South 
Dakota. Guidance documents developed, reviewed, and utilized by SDDOT staff during this 
research project proved their worth in identifying viable transportation projects to investigate 
for WVC mitigation measures. Two of the three transportation projects assigned to be included 
in the research were determined viable for WVC mitigation measures. Although WVC mitigation 
measures have been implemented in the past by SDDOT, no project has directly addressed 
specific species and locations until this research project helped identify locations and measures 
required. Future SDDOT transportation projects will benefit from this further in-depth review, 
but the biggest benefit will come to the motorists traveling South Dakota’s roadways.  

 
This research resulted in the identification of an evident and feasible processes to greatly 
improve the useability of currently collected data and the worth of collecting additional data. 
This added comprehensive analysis will assist in the identification of WVC problem areas and 
the mitigation actions required to improve the safety of the traveling public. This only 
strengthens SDDOT’s mission statement, “To efficiently provide a safe and effective public 
transportation system.” 

 



 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

38 

 

 

8 REFERENCES 
 

Bissonette, JA, Hammer M.  2000.  Effectiveness of earthen return ramps in reducing big game 
highway mortality in Utah. UTCFWRU Report Series 2000(1): 1-29. 
 
Clevenger AP. 2005. Conservation value of wildlife crossings: Measures of performance and 
research directions. GAIA 14(2). p. 214-129. 
 
Clevenger AP, Hardy A, Gunson K. 2007. Limiting effects of road-kill reporting data due to spatial 
inaccuracy. In: Evaluation of the use and effectiveness of wildlife crossings. Report # NCHRP 25-
27. Final report to National Cooperative Highway Research Program; Transportation Research 
Board of The National Academies. P. 84-101. 
 
Clevenger AP, Chruszez B, Gunson, KE. 2001. Highway mitigation fencing reduces wildlife -
vehicle collisions. Wildlife Society Bulletin. 29(2). p. 646-653. 
 
Clevenger AP, Huijser MP. 2011.  Wildlife crossing structure handbook: design and evaluation in 
North America. Report: FHWA-CFL/TD-11-003. Federal Highway Administration. Washington 
DC. 
 
Clevenger AP, Waltho N. 2003, Long-term, year-round monitoring of wildlife crossing structures 
and the importance of temporal and spatial variability in performance studies. UC Davis: Road 
Ecology Center. URL: https://escholarship.org/uc/item/3g69z4mn 
 
Cramer P, Hamlin R. 2017. Evaluation of wildlife crossings structures on US 93 in Montanta’s 
Bitterroot Valley. Report #: FHWA/MT-17-003/8194. Final Report to the State of Montana 
Department of Transportation. 
 
Cramer P, Kintsch J, Gunson K, Shilling F, Kenner M, Chapman C. 2016.  Reducing WVCs in South 
Dakota. Report #: SD2014-03. Final Report to South Dakota Department of Transportation. URL: 
https://roadecology.ucdavis.edu/files/content/projects/SDDOT_WVCs_Research_Final_Report
_July_29_2016.pdf 
 
Federal Highway Administration. 2013. The 2013 Environmental Excellence Awards. URL: 
http://www.fhwa.dot.gov/environment/environmental_excellence_awards/eea_2013/ 
page06.cfm. Accessed May 2016. 

https://roadecology.ucdavis.edu/files/content/projects/SDDOT_WVC's_Research_Final_Report_July_29_2016.pdf
https://roadecology.ucdavis.edu/files/content/projects/SDDOT_WVC's_Research_Final_Report_July_29_2016.pdf
http://www.fhwa.dot.gov/environment/environmental_excellence_awards/eea_2013/
http://www.fhwa.dot.gov/environment/environmental_excellence_awards/eea_2013/


 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

39 

 

 

 
 
 
Federal Highway Administration. 2014. Planning Processes: Toolbox for regional analysis report 
(2000);Impactmethodologies-costBbenefit.URL: 
http://www.fhwa.dot.gov/planning/processes/tools/toolbox/methodologies/costbenefi 
t_overview.cfm. Accessed May 2016. 
 
Hedlund JH, Curtis PD, Curtis G, Williams, AF. 2003. Methods to reduce traffic crashes involving 
deer: what works and what does not.  Insurance Institute for Highway Safety. Arlington, Va. 
 
Huijser MP, Kociolek A, McGowen P, Hardy A, Clevenger AP, Ament R. 2007.  Wildlife-vehicle 
collision and crossing mitigation measures: A toolbox for the Montana Department of 
Transportation. Report #: FHWA/MT-07-002/8117-34. Final report to the State of Montana 
Department of Transportation. 
 
Huijser MP, McGowen P, Fuller J, Hardy A, Kociolek A, Clevenger AP, Smith D, Ament R. 2008. 
Wildife-vehicle collision reduction study: Report to Congress.  Report #: FHWA-HRT-08-034. 
Final Report to Federal Highway Administration Office of Safety Research and Development.  
McLean, Va.  
 
Huijser MP, Duffield JW, Clevenger AP, Ament RJ, McGowen PT.  2009.  Cost-benefit analysis of 
mitigation measures aimed at reducing collisions with large ungulates in the United States and 
Canada; a decision support tool.  Ecology and Society 14(2):15.  URL: 
http://www.ecologyandsociety.org/vol14/iss2/art15 
 
Insurance Information Institute. 2019. Facts + statistics: Deer vehicle collisions.  Accessed 
December 20, 2019.  URL: https://www.iii.org/fact-statistic/facts-statistics-deer-vehicle-
collisions 
 
Jaeger JAG, Fahrig L. 2004. Effects of road fencing on population persistence. Conservation 
Biology, 18: 1651-1657. 
 
Kintsch J, Cramer PC.  2011. Permeability of existing structures for terrestrial wildlife: A passage 
assessment system.  Report # WA-RD 777.1. Report to the Washington State Department of 
Transporation. Olympia, WA. 

http://www.fhwa.dot.gov/planning/processes/tools/toolbox/methodologies/costbenefi
http://www.fhwa.dot.gov/planning/processes/tools/toolbox/methodologies/costbenefi


 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

40 

 

 

 
Olson, D. D., J. A. Bissonette, P. C. Cramer, A. D. Green, S. T. Davis, P. J. Jackson, and D. C. Coster. 
2014a. Monitoring WVC in the information age: how smartphones can improve data collection. 
PLoS ONE, 9(6): e98613. DOI:10.1371/journal.pone.0098613 
 
 
Olson, D., J. Bissonette, P. Cramer, K. Bunnel, D. Coster and P. J. Jackson. 2014b. Vehicle collisions 
cause differential age and sexBspecific mortality in mule deer. Advances in Ecology, 2014, Article 
ID 971809, Http://dx.doi.org/10.1155/2014/971809 
 
Olson, DD. 2013. Assessing vehicle-related mortality of mule deer in Utah.  PhD Dissertation, 
Graduate School of Utah State University. URL: https://digitalcommons.usu.edu/etd/a994 
 
Rudeiger B, DiGiorgio M. 2007. Safe passage: A user’s guide to developing effective highway 
crossings for carnivores and other wildlife. The Southern Rockies Ecosystem Project.  
South Dakota Department of Game, Fish, and Parks. 2017. Statewide Combined Deer Harvest.  
3 pages.  URL: https://gfp.sd.gov/UserDocs/nav/STATEWIDE_DEER_SUMMARY.pdf.  Accessed 
9/11/2019. 
 
South Dakota Department of Public Safety – Office of Accident Records. 2019. Wild animal hit 
crashes 2014-2018. Personal communication with J Serbousek 09/06/2019. 
 
South Dakota Legislature. 2015. Statutes, Codified Laws for Wild Animals.  URL: 
https://sdlegislature.gov/Statutes/Codified_Laws/DisplayStatute.aspx?Type=Statute&Statute=
41-1-5.1.  Accessed September 5, 2019. 
 
Southwick Associates. 2017.  Economic impact of hunting, fishing, trapping, boating, and wildlife 
viewing in South Dakota.  Report to South Dakota Game, Fish, and Parks. Pierre, SD. 72 pages. 
URL: https://gfp.sd.gov/userdocs/docs/FishWildlifeBoatingEconomics.pdf. Accessed September 
11, 2019. 
 
State Farm Mutual Automobile Insurance Company. 2019. Herd Mentality, Avoiding Animal 
Collisions. Accessed December 20, 2019. URL: https://newsroom.statefarm.com/animal-
collision/ 

http://dx.doi.org/10.1155/2014/971809
https://digitalcommons.usu.edu/etd/a994
https://gfp.sd.gov/UserDocs/nav/STATEWIDE_DEER_SUMMARY.pdf
https://gfp.sd.gov/userdocs/docs/FishWildlifeBoatingEconomics.pdf


 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

41 

 

 

 
9 Appendices 

 
Appendix A: Literature Review 

 
 

Literature Review 
 
 

Define Problem 
 
Wildlife-vehicle collisions (WVCs) represent a substantial safety and economic concern for the 
traveling public in South Dakota. During the five-year span of 2014-2018 there were 22,955 reported 
wildlife vehicle collisions (WVCs) on South Dakota roadways. (SD-DPS, 2019). The actual number of 
WVCs could be closer to five times higher than accident report totals as many collisions go unreported 
(Olson, 2013). Cramer et al. (2016) estimated over 24,700 large ungulates are killed on South Dakota’s 
roadways every year. According to the Insurance Information Institute (2019), South Dakotan’s have 
among the highest chances of hitting a deer in the country ranking number four in 2019 and ranked 
in the top five during both 2016 and 2017 (Figure 1). 
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Figure 1. Likelihood of having a deer collision annually in the United States (State Farm, 2019) 
In a report to Congress, Huijser et al. (2008) estimated the average cost of a WVC to be $6,126 per 
incident excluding the value attributed to the animal. Based on a 19.5% inflation rate in 2020 this 
estimate would average $7,318. Injuries to motorists in the Midwest occur in approximately 3.8 
percent of WVCs and fatalities occur more rarely at 0.03 percent. Large ungulates are a valuable 
resource to the state. Annually, an estimated $734 billion attributed to hunting and wildlife 
watching are directly spent in South Dakota (Southwick Associates, 2017). The value of individual 
animals is difficult to assess and can vary greatly depending on factors used in the determination. 
South Dakota legislature set the civil damage liability at $1000 per non-trophy deer and 
$5000 per non-trophy elk to be assessed in instances of poaching. Bissonette and Hammer (2000) 
estimated the value of deer in Utah to be $2,420 based on the amount hunters spent to harvest 
deer in that year. Applying that methodology to South Dakota using information estimated by 
Southwick Associates (2017) and South Dakota GFP (2017), deer hunters directly spent 
$160,312,211 to harvest 51,932 deer in 2017. Using the total spent directly by deer hunters in 2017 
divided by the total take of deer in 2017 yields a value of $3,086 per animal. 
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    Figure 2. Upward trend of WVCs in Mead County, 2014-2018 (SD-DPS,2019). 
 
 

In Utah, 65% of deer killed in vehicle collisions have been documented to be female with 40% being 
adult female (Olson, 2013). The proportion of female-male deer mortality on roadways could have 
a significant effect on overall population abundance and have implications for game managers. For 
the last five years, as an example, the number of recorded WVCs in just Meade County has been 
trending upward (Figure 2). Lowering WVCs is a safety, biological, and economical concern of the 
state. Multiple mitigation measures along with their associated costs should be considered when 
evaluating a strategy for reducing WVCs. 



 
 

 
 Guidelines for Wildlife Vehicle Collision Mitigation In South Dakota SD2019-02    July 7, 2021 
 

44 

 

 

Methods to reduce WVCs 
 
There are three general ways to reduce WVCs: Modify wildlife behavior, modify driver behavior, and/or reduce 
wildlife populations (Hedlund et al., 2003). Of these options, we seek to evaluate the possible effect of modifying 
wildlife behavior using wildlife fencing and wildlife crossings (WCs), specifically wildlife underpasses. Other WVC 
mitigation efforts such as signing and fencing have been employed within the state of South Dakota in the past 
but there was no method identified to assess the effort’s effectiveness. 

Nation-wide, properly designed and maintained fencing coupled with appropriately located WCs has been shown 
to be one of the most effective measures to reduce WVCs (Hedlund et al., 2003; Cramer and Hamlin, 2016). Other 
research indicates the effectiveness of the WC is highly dependent on the crossing’s location in addition to a 
properly designed and maintained fence (Huijser et al., 2007). 

Selection of the wildlife crossing location is an important consideration that will affect the success of the 
crossing. A WC should be designed on a project-level or landscape-level approach. Crossing location analysis 
should consider aerial photos, land cover vegetation maps, topo maps, plat maps, wildlife habitat maps, wildlife 
movement studies, road-kill data, and road network data (Clevenger and Huijser, 2011). In addition, a properly 
located wildlife crossing will increase connectivity between wildlife populations thereby reducing the barrier 
effect that roads create. 

The design of a WC crossing is dependent on the type of wildlife intended to use it. For large ungulates, bridges 
have been shown to have lower repellency, and higher usage rates than culverts. When using culverts, they 
should be designed to be as high and wide as possible (Cramer and Hamlin, 2017). Structure length distance 
should also be as short as possible. Kintsch and Cramer (2011) recommend a structure be less than 120’ long and 
a minimum of 10’ and 20’ wide. 

The more natural a WC fits into the surrounding landscape, the more likely animals will use it. Wildlife crossings 
should have vegetation leading up to the approach with trees and shrubs to offer animals cover. Human debris 
should be minimized and crossing bottoms should resemble the area on either side of the structure (Rudeiger 
and DiGiorgio, 2007). 

Proper fencing in conjunction with a WC has been shown to be effective in reducing WVCs (Hedlund et al., 2003). 
The fencing used to direct animals into the crossing should be high enough they can’t jump over (8’) and long 
enough to discourage wildlife from detouring around the edge of the fence. If the fence is not long enough and 
animals begin to end around, WVC could increase as a result of a funneling effect (Clevenger et al., 2001). If an 
animal becomes trapped within the fenced roadway, escape routes such as animal jump-outs need to be utilized 
so that animals have a way to exit the fenced area. Consideration should be given to the fencing material, as 
some fencing such as chain-link would be difficult to repair if an area were damaged. 
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To assess the success of wildlife crossings, a monitoring protocol should be developed prior to construction 
activities. It is necessary to set a baseline which to compare post-construction activities to pre-construction 
conditions for a meaningful analysis. Although wildlife collision data can be used as a measure of performance, 
this metric does not consider change in wildlife populations with time (Clevenger et al., 2007). Cramer and 
Hamlin (2017) successfully used camera traps to document animal movements pre and post-construction of 
wildlife crossings in Montana’s Bitterroot valley showing varying levels of WVC success. They were also able to 
document repellency and parallel movement to the structures giving wildlife managers and designers valuable 
insight into what works. 

 
 

Figure 3. Ungulate use of road underpass in Central Canadian Rocky Mountains (Clevenger and Waltho, 2003). 
 

Wildlife crossing performance should be monitored long enough after the crossing installation to consider 
changing animal behavior (Clevenger, 2005). Clevenger (2003) documented an increase over time for both 
carnivore and ungulate species of wildlife. Observations of deer usage on multiple crossings in Canada increased 
over a five-year period with no recorded plateau. This research suggests that wildlife take time to adapt to using 
new structures and long-term continuous monitoring is needed to properly evaluate the wildlife crossing success. 
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Appendix B: WVC Mitigation Agency Contacts 2020 
 
 

Contact Name Resource Agency Affiliation Email 

Nathan Baker SDGFP Region 2 Terrestrial Resource 
Supervisor nathan.baker@state.sd.us 

Brian Serpan SDGFP Region 2 Wildlife Program Manager brian.serpan@state.sd.us 

Paul Coughlin SDGFP 
Wildlife Habitat Program 
Administer paul.couglin@state.sd.us 

Tom Kirschenmann SDGFP 
Director of Division of 
Wildlife tom.kirschenmann@state.sd.us 

Trenton Haffley SDGFP Region 1 Terrestrial Resource 
Supervisor trenton.haffley@state.sd.us 

Josh Delger SDGFP Region 3 Terrestrial Resource 
Supervisor josh.delger@state.sd.us 

Kris Cudmore SDGFP Region 1 Wildlife Program Manager kris.cudmore@state.sd.us 

Brad Baumgartner SDGFP Region 3 Wildlife Program Manager brad.baumgartner@state.sd.us 

Jacquie Ermer SDGFP Region 4 Terrestrial Resource 
Supervisor jacquie.ermer@state.sd.us 

Nick Rossman SDGFP Region 4 Wildlife Program Manager nick.rossman@state.sd.us 

Keith Fisk SDGFP Wildlife Damage 
Administrator keith.fisk@state.sd.us 

Silka Kempema SDGFP Wildlife Biologist silka.kempema@state.sd.us 
Ross Scott SDGFP GIS Manager ross.scott@state.sd.us 

Chad Lehman 
SDGFP Black Hills/Custer 
SP Wildlife Biologist chad.lehman@state.sd.us 

Andy Lindbloom SDGFP 
Statewide Big Game 
Biologist andy.lindbloom@state.sd.us 

Hilary Morey SDGFP Environmental Review 
Senior Biologist hilary.morey@state.sd.us 

Steve Johnson SDDOT Bridge Design Manager steve.johnson@state.sd.us 

Todd Seaman 
SDDOT Rapid City 
Region Region Engineer todd.seaman@state.sd.us 

Travis Dressen SDDOT Mitchell Region Region Engineer travis.dressen@state.sd.us 
Kimberly Zerr SDDOT GIS Coordinator kimberly.zerr@state.sd.us 
Jason Humphrey SDDOT Pierre Region Region Engineer jason.humphrey@state.sd.us 
Joanne Hight SDDOT Environmental Manager joanne.hight@state.sd.us 

mailto:nathan.baker@state.sd.us
mailto:brian.serpan@state.sd.us
mailto:paul.couglin@state.sd.us
mailto:tom.kirschenmann@state.sd.us
mailto:trenton.haffley@state.sd.us
mailto:josh.delger@state.sd.us
mailto:kris.cudmore@state.sd.us
mailto:brad.baumgartner@state.sd.us
mailto:jacquie.ermer@state.sd.us
mailto:nick.rossman@state.sd.us
mailto:keith.fisk@state.sd.us
mailto:silka.kempema@state.sd.us
mailto:ross.scott@state.sd.us
mailto:chad.lehman@state.sd.us
mailto:andy.lindbloom@state.sd.us
mailto:hilary.morey@state.sd.us
mailto:steve.johnson@state.sd.us
mailto:todd.seaman@state.sd.us
mailto:travis.dressen@state.sd.us
mailto:kimberly.zerr@state.sd.us
mailto:jason.humphrey@state.sd.us
mailto:joanne.hight@state.sd.us
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Mark King 

 
 
SDDOT Operations 

 
Maintenance and 
Construction Management 

 
 
mark.king@state.sd.us 

 
Andy Vandel 

 
SDDOT 

Statewide Safety Engineer 
(analyzes WVC crash data 
for project scopes) 

 
andy.vandel@state.sd.us 

Joel Gengler SDDOT ROW Program Manager joel.gengler@state.sd.us 

Steve Wiege SDDOT Rapid City Area Administers Area carcass 
contract steve.wiege@state.sd.us 

Dave Madden SDDOT 
Bridge Design Engineer 
Manager dave.madden@state.sd.us 

Mark Leiferman SDDOT Scoping Program Manager mark.leiferman@state.sd.us 
Craig Olawsky SDDOT Wildlife Biologist craig.olawsky@state.sd.us 
Craig Smith SDDOT Director of Operations craig.smith@state.sd.us 

Christina Bennett SDDOT Engineering Specialist – 
Traffic Safety, Signs christina.bennett@state.sd.us 

Jenny Serbousek SDDPS Senior Statistician, Accident 
Records jenny.serbousek@state.sd.us 

Carmen Drieling BLM 
Rangeland Management 
Specialist cdrielin@blm.gov 

Mitch Iverson BLM Ft. Meade 
Rangeland Management 
Specialist 

 
miverson@blm.gov 

Chip Kimball BLM SD Field Office Field 
Manager lkimball@blm.gov 

Rebecca Newton BLM Wildlife Biologist rnewton@blm.gov 

Jim Gubbels USFS District Ranger Mystic james.r.gubbels@usda.gov 
Mike Gosse USFS District Ranger Bearlodge mike.gosse@usda.gov 

Steve Kozel USFS District Ranger Northern 
Hills 

 
steve.kozel@usda.gob 

Tracy Anderson USFS District Ranger Hell Canyon tracy.l.anderson@usda.gov 
Patty Lynch USFS Wildlife Biologist patrice.lynch@usda.gov 
Jessica Eggers USFS Environmental Planner jessica.eggers@usda.gov 
Loui Conroy USFS Environmental Planner loui.conroy@usda.gov 
Scott Larson USFWS Field Supervisor scott_larson@fws.gov 
Dylan Turner USFWS Fish and Wildlife Biologist dylan_turner@fws.gov 

mailto:mark.king@state.sd.us
mailto:andy.vandel@state.sd.us
mailto:joel.gengler@state.sd.us
mailto:steve.wiege@state.sd.us
mailto:dave.madden@state.sd.us
mailto:mark.leiferman@state.sd.us
mailto:craig.olawsky@state.sd.us
mailto:craig.smith@state.sd.us
mailto:christina.bennett@state.sd.us
mailto:jenny.serbousek@state.sd.us
mailto:cdrielin@blm.gov
mailto:miverson@blm.gov
mailto:lkimball@blm.gov
mailto:rnewton@blm.gov
mailto:james.r.gubbels@usda.gov
mailto:mike.gosse@usda.gov
mailto:steve.kozel@usda.gob
mailto:tracy.l.anderson@usda.gov
mailto:patrice.lynch@usda.gov
mailto:jessica.eggers@usda.gov
mailto:loui.conroy@usda.gov
mailto:scott_larson@fws.gov
mailto:dylan_turner@fws.gov
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Tom Lehmkuhl FHWA Environmental Protection 
Specialist tom.lehmkuhl@dot.gov 

Shaun Grassel LBST Wildlife Biologist shaungrassel@lowerbrule.net 
Chalmer Combellick CRST Wildlife Biologist crwildlife@lakotanetwork.com 

Appendix C. WVC Survey 
 

mailto:tom.lehmkuhl@dot.gov
mailto:shaungrassel@lowerbrule.net
mailto:crwildlife@lakotanetwork.com
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Appendix D: SDDOT Wildlife and Roads Decision Guides 
 

Appendix D:  Part 1: SDDOT Wildlife and Roads Decision Guide 
Project Development
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Appendix D:  Part 2: SDDOT Wildlife and Roads Decision 
Guide Environmental 
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Appendix D: Part 3: SDDOT Wildlife and Roads Decision Guide 
Design 
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Appendix E: Results of Surveys and Meetings with Tribal 
Representatives 
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Appendix F: Agency Coordination Letters 

Appendix F: Part 1: SDGFP Coordination Letter Draft 
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Appendix F: Part 2: USFWS Coordination Letter Draft 
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Appendix H: SDDOT Wildlife Fencing Standard Plates 
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Appendix I: WVC Survey Results 
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Appendix K: SDDOT & SDGFP Wildlife Scoping Meeting Minutes 
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Appendix L: Project IM 0902(175), Lawrence County, PCN 06Y4 

Interstate 90 E & W, Wildlife Fence Plans 
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Interstate 90 E & W, Wildlife Fence Stakeholder Letter 
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Appendix N:  Part 2: Wildlife Camera Trap Data  
Spearfish Golf Course 
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Appendix N:  Part 3: Wildlife Camera Trap Data  
Pleasant Valley 
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Appendix N:  Part 4: Wildlife Camera Trap Data  
Spearfish Creek East 
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Appendix N:  Part 5: Wildlife Camera Trap Data  
Spearfish Creek West 
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Appendix N:  Part 6: Wildlife Camera Trap Data  
Spearfish Fence End 
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Appendix N:  Part 7: Wildlife Camera Trap Data  
Tilford Railroad 
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