




3.	 Technical Issues: Fencing, Culverts, Maintenance, Predator Management, Invasive 
Species

•	 Fencing — Erosion, sedimentation, and blowouts during storm events are the 
primary threats to fencing integrity, and lack of monitoring and maintenance 
decreases the efficacy of the fencing in reducing MDT mortality. Problems with 
installation create gaps between fences and culverts and many may need to be 
retrofitted. DOT maintenance staff lack capacity to carry out monitoring and repairs, 
but there is currently no process in place for these activities to be carried out by 
other groups. This could be better managed as a separate activity leveraging 
capacity and resources from other agencies or organizations. Maintenance and 
monitoring activities need to be recognized and indicated as a priority during the 
permitting process. Issues with attaching tortoise fencing to existing right-of-way 
fencing need to be resolved. 

•	 Culverts — Currently, most culverts are built to serve a dual purpose - providing 
a hydrological function as well as the connectivity function for movement of MDT. 
Features of culverts that enhance hydrological function can be an impediment 
to their use by tortoises, so there is tension between these functions. Upsizing 
culverts to disperse water can decrease erosion issues while also making them 
more passable by tortoise. Upsizing has potential to address resilience metrics 
and accommodate larger volumes of water. There is an opportunity to leverage the 
resilience issue to facilitate implementation.

•	 Design — Currently there is a lack of sufficient data to inform design solutions 
and encourage agencies to implement novel approaches to facilitate an iterative 
trial-and-error process learning from projects. Need for a mechanism to share 
information across the MDT range from maintenance staff, inspectors, researchers, 
and citizen scientists.

Crushed Mojave desert tortoise on road. 
Credit: Flo Deffner



•	 Predation — Raven presence along roads, especially due to human subsidies in 
terms of food (trash and roadkill) and nesting/perching subsidies associated with 
transportation infrastructure, is a huge threat to juvenile MDT. Need to develop 
measures to reduce subsidies and keep ravens from nesting along transportation 
corridors. May be a need to reduce raven populations in general, but this is also 
problematic from a management perspective. 

•	 Invasive Species — Invasives affect forage quality and increase fire risk. 
Tumbleweeds clog culverts, making them impassable by MDT. Is there an 
opportunity for transportation authorities to issue contracts for habitat restoration 
activities, and management of invasive weeds? Again, maintenance and monitoring 
could be completed by third parties, but there is currently no framework for this 
type of shared stewardship approach.

Billboards, transmission lines, and other structures near transportation infrastructure 
provide ravens and other avian predators with perching and nesting opportunities.
Credit: Flo Deffner



4.	 Funding for Prioritization, Implementation, Maintenance, and Monitoring

•	 Need better interagency communication early on during project scoping. Often 
biological consultation and management actions are identified years after a project 
has been scoped/budgeted by the DOT and there isn’t enough money earmarked 
for the recommended actions. 

•	 Clear roles and responsibilities for who pays for installation and completes 
maintenance of fencing at the start of projects. Often up-front funding for 
construction is available through federal transportation programs, but funding 
for long-term maintenance falls solely on state DOT budgets. Need mechanism 
for third party contributions of both funding and capacity. Endowment fund for 
maintenance?

•	 Need upper-level management buy-in on MDT recovery actions and how funding 
will be allocated for projects in both the short and long term. Coordination among 
agencies must occur to be successful in MDT recovery.

•	 Need a solid priority action list with buy-in across states and across 
agencies! This priority list should include a range of actions including fencing 
installation, culvert construction or retrofitting, predator management, invasive 
species management, maintenance, and monitoring across the range or at 
least statewide. Population augmentation should be prioritized following fencing 
installation and restoration of connectivity.

•	 Need for policy change by CDFW to address land compensation issues. 
This money could instead be directed toward management actions (such as 
construction, maintenance, and monitoring of fencing and culverts) that could have 
a much bigger impact on MDT recovery. 

•	 Translocation monitoring is cost-prohibitive. There needs to be more manageable 
policies to ensure successful translocations especially for small numbers of 
individuals.



5.	 Consistency of Management Across the Range - BMPs for Prioritization, 
Implementation, Maintenance, and Monitoring/Adaptive Management

Currently a standardized approach to mitigating transportation infrastructure for 
MDT is lacking. Without a set of BMPs that are clear and consistent across the 
range, states will continue to take a fragmented approach. 

•	 Habitat restoration may need more flexible time frames than currently given.

•	 Need to come up with priority areas and actions and provide guidance on BMPs 
for prioritization, design options, database, implementation, monitoring, and 
maintenance for MDT recovery actions related to transportation infrastructure. 

•	 Need a platform to share BMPs and lessons learned so that adaptive management 
techniques can be developed and implemented consistently.

•	 Raven management must be addressed.

•	 A programmatic approach is needed to prioritize and implement the most effective 
and efficient mitigation measures in the most important areas for MDT. 

 
After the report out, time was given to reflect on the day’s activities and information. 
Examples of the reflections shared included the following topics:  

•	 How do we take today’s information and move forward?

•	 A platform for sharing information is extremely needed.

•	 What should the makeup of Task Force look like?

•	 What are the best outcome measures for reporting, especially when reporting to 
upper-level management?

•	 How do we creatively use advanced technology (cameras, drones) to increase 
capacity to monitor fencing and culverts, especially to identify maintenance needs in 
a timely manner?



Day 3: Friday, March 26, 2021

The final day of the workshop was dedicated to discussing and launching an 
interdisciplinary Task Force to take all of the discussions from the workshop and carry 
them forward into actions to improve the implementation of mitigation measures to 
reduce MDT road mortality and improve habitat connectivity across transportation 
infrastructure. Overall, 88 participants joined the workshop on Friday, representing a 
diverse interdisciplinary audience of state and federal transportation, wildlife, natural 
resource, and land management agencies, counties, non-governmental organizations, 
and academic institutions.

Day 3 started with the group reflecting on the question “What from the workshop is giving 
you hope about the road ahead?” Some examples of these topics included: 
 
•	 New relationships and partnerships that are forming

•	 The willingness for collaboration that is becoming apparent

•	 The communication of new ideas to advance our goals

•	 The sense of urgency to move forward

•	 The voice of many is so much stronger than voice of one
 

•	 Finding mechanisms to ensure efficiency and consistency across the range of 
agencies and states; creating joint funding mechanisms for larger scale mitigation 
projects to improve outcome measures; inspection and maintenance will always 
be an issue and needs to be recognized; new approaches for sharing ideas and 
experiences and collect data regarding the problems; developing and facilitating a 
cooperative agreement and prioritizing road segments.  

Desert tortoise crossing a road in Death Valley National Park



THE ROAD AHEAD: MOJAVE DESERT TORTOISE 
TRANSPORTATION ECOLOGY TASK FORCE

TASK FORCE FRAMEWORK, ROLES, AND RESPONSIBILITIES

Flo Deffner gave suggestions for a basic framework for a Desert Tortoise Transportation 
Ecology Task Force that included goals, three basic components that may be addressed, 
and what time commitment and technical guidance needed for the Task Force.

The goals of the Task Force should include:

•	 An interdisciplinary approach to problem solving
•	 A platform to share professional expertise
•	 Develop better working relationships and build trust between stakeholders
•	 Promote creativity and outside-of-the-box solutions
•	 Develop guidelines and technical solutions to be implemented range-wide
•	 Assist with resolution of policy issues and conflicts

Three tasks/components proposed for the Task Force development:

1.	 Technical solutions and design options may include: fencing, other exclusion barrier 
options, culverts, minimizing maintenance needs (durability, cost efficiency), and 
effective conservation measures. To be effective the Task Force needs to represent a 
diversity of jurisdictions, agencies, organizations, and disciplines. There will need to 
be representation from the following groups for all three components:

•	 Federal Highway Administration
•	 USFWS
•	 State DOT representatives from NV, CA, UT, and AZ. There must be engineers, 

biologists, ecologists, hydrologists, and maintenance staff included
•	 State wildlife/natural resource agency staff from NV, CA, UT, and AZ
•	 State and federal land management agency staff
•	 Policy experts
•	 NGO representatives including academic researchers, policy experts, and MDT 

conservation specialists



2.	 Policy issues and conflicts: This area should help facilitation of effective 
communication among agencies, assist with development of interagency cooperative 
agreements and MOUs, develop approaches to ensure consistent rangewide 
implementation of BMP and monitoring and funding. Organize an agency leadership 
oversight to help with policy issue and conflicts

3.	 Monitoring programs: What should we be monitoring? (examples: baseline conditions, 
effectiveness, durability, maintenance and workload burden and research studies)



LAUNCH AND NEXT STEPS

After sharing several creative ideas and the framework for developing a Task Force, 
workshop participants were split into groups to discuss the development of the Task 
Force and who needs to be involved, priorities, tasks, etc. The underlying question 
for the breakout groups was “How do we help to ensure that this task force can be as 
successful as possible, particularly what can we hope to accomplish by this time next 
year and what will it take to reach that success?” Conversations resulting from the last 
breakout session include the following ideas/recommendations for the Task Force:

•	 Stakeholders need to come together and open lines of communication 
•	 Taking a more programmatic, broad, range-wide approach and having consistent 

management of projects
•	 Making sure there is a diverse group of people on the Task Force
•	 What do we already know and how do we best use that to build shared 

understanding? 
•	 What are other research and information needs?

After this discussion, Shawn asked the group what information and resources should be 
available to the group and the following requests were discussed:

•	 All recent BO, PBO, BA, PBA, for CA, AZ, UT, and NV for MDT
•	 Updated USFWS Field Manual for MDT that includes surveying, construction, and 

operation
•	 Agreed upon possible conservation measures to choose from
•	 Recovery status of the MDT
•	 List of all technical solutions for fences, culverts, and other wildlife fences, 

monitoring, etc
•	 State of effects of weather (storm, temperature, wind), pollutants (i.e., Natural 

Occurring Asbestos), genetic variabilities, natural mortality, and predation on MDT life 
stages and population dynamics

•	 Examples of technical solutions that have been successfully implemented for other 
similar species, experimental design options that could be tested range-wide, relevant 
research publications, photos and data-sharing, and effective conservation measures

•	 Research reports, design specifications, dialogue between practitioners
•	 Message board to continue the workshop conversations or share information 

(Basecamp)



The next question for discussion was “How can new insights help everyone for your 
individual role: think about our work in a new context and how it will help you in your 
jobs, roles, and larger needs.” Reflections included:

•	 having a platform to share information 
•	 scope of what is happening across the range
•	 similar challenges 
•	 cooperative agreements 
•	 translating conversations into action to benefit MDT 
•	 how to handle the backlog in mitigation
•	 met with decision makers to move action items forward 
•	 facilitate agency leadership summit 
•	 dealing with NEPA and other regulations
•	 internal agency coordination 
•	 design and implementation 

To officially launch the Task Force, two presentations were given to introduce potential 
partners interested in providing capacity and expertise to this effort. Rob Ament from 
WTI presented first and discussed how USFWS – Refuges frequently works with WTI 
on transportation and wildlife issues, such as providing funding to allow road ecology 
researcher Marcel Huijser to work with the MDT project. WTI can offer technical or policy 
support to the Task Force. He also discussed a new smart phone app tool (ROADS 
- Roadkill Observation and Data System) to record observations of MDT (and other 
Mojave ecosystem species) roadkill as well as observations of live wildlife on or near 
roads. This tool can provide a standardized method of data collection among agencies, 
researchers, NGOs, and citizen scientists, and will assist the Task Force with data 
collection across the range. The Tortoise Group is currently using the ROaDS App with 
its Road Warriors program and has worked with CLLC to customize the data form to 
record other types of data, such as raven activity.

Renee Callahan, executive director of ARC (Animal Road Crossing) Solutions, 
introduced the Task Force to her organization, which is an interdisciplinary network 
whose mission is to promote solutions to improve human safety, wildlife mobility and 
landscape connectivity by fostering innovation in the placement, design and construction 
of wildlife crossings. ARC seeks to disseminate best practice information, promote 
innovation, and educate the public about transportation mitigation measures to reduce 
conflicts between roads and wildlife, and could provide critical expertise in overcoming 
policy and design challenges identified through the workshop. Renee offered ARC’s 
technical and policy expertise as a resource to the Task Force.



In conclusion, workshop participants shared their thoughts and top priorities for the Task 
Force including the following:

•	 forum for sharing information 
•	 identify shared priorities to address specific challenges and solutions 
•	 provide specific paths forward   
•	 develop end products, including a workshop summary as well as a set of guidelines 

for effective implementation across the MDT range
•	 what metrics should be used to measure success of the Task Force?
•	 ideas to get upper management of agencies to buy in  
•	 look at each agency perspective and culture and how to still reach our goals within 

that perspective 
•	 need action plan, including principles and responsibilities within each agency and this 

can service as a basis for future cooperative agreements, funding, maintenance 
•	 sense of urgency with this window of opportunity - how to capitalize on that energy to 

move forward
•	 increasing the information in Basecamp 
•	 commit to working with agencies and developing long term coordination and 

partnerships
•	 commitment to creativity on solving challenges
•	 commitment to serve on the task force 
•	 develop interagency advising committee 
•	 pooling funds 
•	 maintaining avenues to work together to meet the recovery needs for the MDT 

At the end of the day workshop, 21 Task Force participants volunteered to be on the Task 
Force. The first meeting of the Task Force will occur in May 2021 and will begin to build 
the framework for addressing the challenges and opportunities identified through the 
Transportation Ecology Workshop. 



APPENDIX A: WORKSHOP AGENDA

DESERT TORTOISE TRANSPORTATION ECOLOGY 
3-DAY WORKSHOP

Monday, March 22nd

Tuesday, March 23rd

Friday, March 26th

Each Day:
10am - 12pm & 1pm - 3pm (PST)

Objectives: 
•	 Build baseline knowledge around key wildlife and transportation issues, focused on 

issues and concerns in desert tortoise habitat
•	 Identify and prioritize challenges and opportunities as they relate to desert tortoise 

recovery and transportation infrastructure
•	 Launch a Task Force and set of related workshop products that will carry this 

conversation forward

Day 1: Monday, March 22, 2021

Welcome and Workshop Overview10:00 AM

10:10 AM Leadership Perspectives
Various state and federal leadership voices will share their perspectives 
on the need and opportunity this workshop presents and their goals for 
what they hope the workshop will achieve.

11:00 AM Break

11:10 AM Understanding Key Issues and Challenges
A series of brief presentations will provide baseline information to 
inform workshop discussions. 

12:00 PM Lunch



Adjourn for Day

1:00 PM

2:10 PM

Facilitated Discussion:  Key Issues and Challenges
Opportunity for all participants to ask questions to deepen 
understanding of key issues and challenges before breaking into 
smaller groups

1:30 PM

Break

2:50 PM

Small Group Discussions on Key Issues and Challenges, Round 1
Small group breakouts organized by focal area (transportation or 
wildlife) will explore – and begin to identify – key issues and concerns. 

GOAL: Each small group will prioritize its top 3-5 issues.

2:00 PM

Summary of Day

Small Group Discussions on Key Issues and Challenges, Round 2
Smaller groups will be consolidated into two breakout rooms – one for 
transportation and one for wildlife. Groups will be asked to combine 
and prioritize their lists of key issues and priorities.

3:00 PM



Day 2: Tuesday, March 23, 2021

Adjourn for Day

10:00 AM

11:00 AM

Small Group Discussion on Emerging Ideas and Solutions, Round 2
Small groups will advance to the 2nd discussion topic

10:10 AM

Break

11:05 AM

Report Out: Priority List of Issues and Challenges from Day 1 and 
Overview of World Café Discussion that will Follow

10:30 AM

Summary of Day

Small Group Discussion on Emerging Ideas and Solutions, Round 1
Working in diverse teams on one issue at a time, small groups will 
explore and document their emerging ideas/solutions. Note-takers will be 
assigned by issue and remain with that issue throughout the day, while 
small groups will advance through the five (5) discussion topics.

11:30 AM

Welcome and Overview of Day

Small Group Discussion on Emerging Ideas and Solutions, Round 3
Small groups will advance to the 3rd discussion topic

12:00 PM Lunch

1:00 PM Small Group Discussion on Emerging Ideas and Solutions, Round 4
Small groups will advance to the 4th discussion topic

1:30 PM Small Group Discussion on Emerging Ideas and Solutions, Round 5
Small groups will advance to the 5th discussion topic 

2:00 PM Break

2:10 PM Report Out on Emerging Ideas and Solutions
Each note-taker/facilitator team will share the key ideas and solutions 
that emerged around their issue

2:30 PM Facilitated Discussion
Reflections and discussion on what has emerged through the small 
group discussions, including an opportunity to clarify elements of the 
emerging ideas/solutions, identify gaps, and consider capacity needs/
constraints, etc. 

2:50 PM
3:00 PM



Day 3: Friday, March 26, 2021

Adjourn

10:00 AM

11:00 AM

Small Group Discussion on Task Force Roles and Responsibilities
In small groups, discuss and provide feedback on the Task Force model, 
focused on strengthening the approach

10:10 AM

Break

11:05 AM

Review List of Emerging Ideas/Solutions by Key Issue

10:30 AM

Summary of Workshop / Next Steps

Introduce Task Force Implementation Framework
Present an initial conceptual framework for a Task Force to carry this 
conversation forward

11:45 AM

Welcome and Overview of Day

Report Out on Task Force Feedback
Small groups will share their thoughts and ideas to strengthen/advance 
the Task Force to better ensure its success

12:00 PM Lunch

1:00 PM Identifying Additional Informational Needs/Priorities
An online poll, followed by open discussion on information/research 
needs to further inform/advance this conversation.

1:30 PM Bringing It All Together
Discussion of how emerging solutions around roads can help facilitate 
desert tortoise recovery, focusing on both collective efforts and the 
individual work of specific partners and agencies

2:00 PM Break

2:10 PM Key Take-Aways and Individual Commitments
Participants will be asked to share key take-aways and personal 
commitments moving forward.

2:30 PM

2:50 PM

3:00 PM

Formal Launch of the Task Force
Announcement of the Task Force, including an initial charge and 
proposed membership



APPENDIX B: PRE-WORKSHOP PRACTITIONER SURVEY



APPENDIX C: SUMMARY OF WEBINAR SERIES PRESENTATIONS

Between October 2020 and February 2021, five preworkshop webinars were held via 
Webex. Each two-hour webinar averaged 70 to 100+ participants. The purpose of these 
webinars was to build a foundational understanding of the issues and concerns regarding 
desert tortoise conservation and recovery, especially as it concerns road mortality. 
In addition, the webinars facilitated group discussions and brainstorming among 
participants about issues and effects of transportation infrastructure on desert tortoises, 
improving interagency communication and collaboration, and developing technical 
solutions and best management practices. Each webinar covered a specific topic, with 
experts giving presentations. The topics of each webinar are listed below and organized 
in chronological order. The titles of presentations, names and affiliations of presenters, 
and key takeaways and lessons learned are also listed.

1.	 Collection, analysis, and interpretation of road mortality data to inform and prioritize 
management and recovery actions

Road mortality & connectivity: what does one tell us about the other – Fraser Shilling, 
Ph.D. (Professor, Co-Director Road Ecology Center, UC Davis)

Dr. Shilling began his presentation by defining connectivity, which he defined as an ecological 
property critical to maintaining wildlife populations and species. Connectivity is often 
represented by relative intactness, “linkages,” and corridors. After defining connectivity, Dr. 
Shilling discussed the importance of connectivity, which he stated is essential for: 
 

•	 Dispersal
•	 Foraging/predation
•	 Seasonal migration
•	 Reproduction
•	 Climate change adaptation
•	 Recolonization

These are important for each species and often lost in connectivity analysis. It is challenging 
to represent how connectivity is reflected and protected when looking at things like dispersal 
or foraging. Sometimes these mean the same things for species, and sometimes they are 
different, which makes connectivity complicated to predict. Dr. Shilling questioned whether 
or not we can even represent connectivity in GIS. A discussion on wildlife “linkages” followed 
with Dr. Shilling suggesting that linkages can be thought of as hypotheses until they can 
be tested. Linkages do not have any meaning in nature. In his evaluation of linkages, Dr. 
Shilling’s findings suggest that linkages are, in fact, hypothetical and not an actual reflection of 
connectivity. 

Summary of MDT Transportation Ecology Webinar Series
Compiled by Nicholas Maya, Masters Candidate, University of Montana



The presentation concluded with a discussion on mortality, which can cause population 
declines and functions as a barrier to movement. Lastly, road mortality mitigation can have 
both beneficial and unintended impacts.

Strategic management of road effects – Kerry Holcomb (Fish and Wildlife Biologist, 
USFWS)

Kerry began his presentation by talking about how roads take an unsustainable toll on 
Chelonians and are known to: 

•	 Deplete populations
•	 Bias sex ratios
•	 Shift demographics
•	 Limit population size
•	 Alter behaviors
•	 Degrade habitats
•	 Cause fragmentation
•	 Subsidize and attract predators
•	 Increase the likelihood of collection 

The USFWS has a particular design for fencing used to exclude tortoises from the road in 
desert tortoise habitat. While exclusion fencing has proven to be successful, the question is 
where to put these fences. Using the Recovery Importance Index (RII or “r”) can help predict 
where fencing optimally affects Mojave desert tortoise recovery. In addition, the Feasibility 
Index (RII) can help categorize the technical and logistical difficulty of installing desert tortoise 
exclusionary fencing. 

According to Kerry, further research required includes:

•	 Completing the Mojave desert tortoise exclusionary fence census geodatabase
•	 Further refining the Feasibility Index to include hydrology and local roads that perforate 

the fence 
•	 Gathering input from experts on Recovery Implementation Teams
•	 Testing DTEFIPI rankings
•	 Starting implementation



Using movement patterns to develop mitigation strategies to decrease road mortalities 
– Jeanette Perry (Ecological Environmental Monitoring, Mission Support and Test 
Services, LLC)

Jeanette discussed her most recent study in the presentation. The study site is located in the 
Nevada National Security Site, which is Department of Energy land. Over the course of the 
study, there were 500 road crossing events completed by desert tortoises. Road crossing 
events were highest between June and August for both males and females. According to 
Jeanette, the next steps of the study are to: 
 

•	 Interpret results
•	 Open discussion on tortoise fencing
•	 Predictability of tortoise road crossings
•	 Educational awareness

Desert tortoise road observation data collection in Southern Nevada  –  Flo Deffner 
(Desert Tortoise Recovery Biologist, USFWS)

Flo’s presentation began with a discussion on the Desert Tortoise Exclusion Fence Installation 
Prioritization Index (DTEFIPI), which selects segments for tortoise road mortality surveys. 
The data from surveys and collections can be used to “ground-truth” in the model and identify 
hotspots. When collecting road mortality data, the information reported includes:

•	 Date, time, weather
•	 Location: GPS coordinates or closest milepost
•	 Road type
•	 Approximate size
•	 Sex, if it can be determined
•	 Mortality, injured, or alive
•	 Carcass condition

Data collected from culvert studies along US 93 provides valuable information on the 
frequency of road encounters for tortoises and highlights that no fencing and culvert access 
leads to potential mortality. Some of the outstanding questions from the study include:

•	 Are we missing observations during road mortality surveys, and why?
•	 Can we use data from our culvert studies to calibrate road mortality estimates?
•	 Are animals more likely to approach roads where fencing and culverts have been 

installed?
•	 How can road mortality data and camera data be used to evaluate population effects?

The next steps of the study are:

•	 Data collection through the ROaDS app
•	 PVA modeling to evaluate rangewide population effects of road mortality and recovery
•	 Connectivity models: genetic & demographic
•	 Rangewide monitoring surveys



2.	 Desert tortoise fencing design & installation issues; alternative desert tortoise fencing 
designs to address topography, soil substrates, washes, and flooding

No formal presentation was given, but the discussion and brainstorming session was facilitated 
by Kerry Holcomb & Flo Deffner.

Discussions during the webinar included how roads take an unstainable toll on tortoise 
populations. Tortoises are a high-risk species for road mortality due to their life history 
characteristics, movement distance, and behavior. On average, there is 1 DT mortality per 
3.2km (~2 miles), which equates to about 18,750/year rangewide. There are ~60,000km of 
major roads (does not include OHV routes) throughout the range of the desert tortoise. Roads 
also have synergistic effects, including raven predation, loss, and degradation of habitat, 
disease outbreaks, and climate change. Culvert study observations may be used to calibrate 
road encounter estimates and potential rangewide road mortality estimates in unfenced road 
segments. Flo provided information on the USFWS fence installation specifications, which are:

•	 6ft T-posts
•	 Barbed wire
•	 Guide wire
•	 Hog rings
•	 6” wide
•	 Galvanized metal
•	 1” x 2” mesh
•	 12” below ground
•	 22”-24” above ground

Also highlighted during this webinar are the issues and benefits of exclusion fencing. Issues 
include: 

•	 Expensive: $15,000-$25,000/mile
— Funding scarce

•	 Durability of material
•	 Maintenance costs and work burden
•	 Technical specifications
•	 Topography
•	 Soil substrates
•	 Flood-prone areas
•	 Interagency administrative conflicts
•	 Land ownership and jurisdiction
•	 Visitor access and viewscape
•	 Tortoise fence pacing and overheating resulting in mortality



There are also administrative issues commonly encountered when installing permanent desert 
tortoise exclusion fencing, which are:

•	 Materials are expensive
•	 Multiple landowners/managers and jurisdictions
•	 Maintenance costs and labor

— Who is responsible? 
— How do we come to MOUs?

•	 Coordination with multiple agencies complicated by competing agency missions
•	 Conflicting mitigation requirements among agencies
•	 How do we overcome administration issues?

Lastly, the benefits of Tortoise Exclusion Fencing include:

•	 Significant reduction in tortoise mortality
•	 Reduction in mortality for other species
•	 Conservation of overall biodiversity
•	 Reduced mammal-vehicle collisions

3.	 Road effects on desert tortoises and alternative approaches to reducing desert tortoise 
road mortality

Research to inform Caltrans best management practices for reptile and amphibian road 
crossings – Cheryl Brehme (USGS)

Cheryl’s presentation included a discussion on the comparative risk assessment she 
performed. The assessment provided Caltrans and other agencies guidance to help prioritize 
mitigation efforts for amphibian and reptile species in California. It also helped to prioritize 
which species are at higher risks from negative road impacts. Through her comparative risk 
assessment, Cheryl concluded that:

•	 Desert tortoises ranked at a very high risk of negative road impacts compared to 165 
other herpetofauna in CA (top 2% terrestrial).

•	 Many herpetofauna exhibit pacing and fence interaction behaviors when they see 
through a fence.

•	 Turnarounds were effective in changing the trajectory of many herpetofauna.
•	 Longer-term studies are needed for desert tortoises.
•	 An elevated road segment may be another option as a temporary or permanent crossing 

structure for DT.



Modeling the impacts of roads and mitigation efforts on the long-term viability of 
desert tortoise populations – Mark Peaden, Ph.D.  (Assistant Professor, Rogers State 
University)

Dr. Peaden began his presentation by stating that desert tortoise populations continue to 
decline, that these causes are multifaceted, and that there is no single approach to recovering 
this species. There are various causes of desert tortoise mortality, but Dr. Peaden’s research 
focuses on road mortality. One way to curb mortalities due to roads is the placement of 
exclusion fencing. Using GPS loggers, Dr. Peaden was able to capture the movement of 
individuals to identify to what extent tortoises interact with roads or fencing, locate key areas 
and timing of interactions, and identify the results of fence or road contact. In looking at to 
what extent tortoises interact with roads or fencing, Dr. Peaden observed the utilization of road 
edges, frequent road crossings, and fencing pacing. The study suggests that there are two 
peak times of road interactions, spring nesting and monsoon season. In addition, most road 
crossings occurred near washes. With all the GPS movement data but a small sample size of 
only 15, Dr. Peaden decided to look at what the more significant population-level implications 
are, such as: 

•	 How do roads of different traffic volumes affect desert tortoise populations?
•	 To what extent is mitigation fencing expected to improve populations?
•	 What else can assist in recovering populations?

Dr. Peaden constructed a spatially explicit individual-based population model to answer these 
questions, which simulates landscape and follows a tortoise’s life cycle. It will follow a tortoise’s 
movement, reproduction, survival rates, and growth rates. The model suggested that all road 
types caused significant population decline (10-20% in 50 years), and fencing resulted in a 1.7-
3.4% population increase.

4.	 Inter-agency regulatory issues: Section 7, implementation of conservation measures and 
mitigation; ideas for rangewide PBO for the desert tortoise

The intersection between highway programs, tortoises, and the Endangered Species 
Act – Dan Buford (FHWA) and Catherine Liller (FHWA)

Dan and Catherine discussed the following during their presentation:

•	 FHWA Mission
— The mission of the Federal Highway Administration is to enable and empower the 
strengthening of a world-class highway system that promotes safety, mobility, and 
economic growth while enhancing the quality of life of all Americans.

•	 FHWA Programs
— The Federal Aid Highway Program provides financial and technical support to state 
and local governments to improve the Nation’s Highway system.
— The Federal Lands Highway Program provides support to federal and tribal owned 
lands.
— The Office of Project Development and Environmental Review focuses on a 
balanced and streamlined approach to transportation decision-making through NEPA.



•	 ESA Purpose and Policy	
— Purpose: to conserve ecosystems and provide a program for species conservation 
(Section 2(b)).
— Policy: It is the policy of Congress that all…Federal agencies shall…utilize their 
authorities to further the purposes of the ESA (Section 2(c)).

•	 ESA Section 7 Requirements
— Section 7a1 requires federal agencies to utilize their authorities in furtherance of 
the purpose of the Act.
— Section 7a2 requires federal agencies to ensure their actions are not likely to 
jeopardize the continued existence of listed species or adversely modify designated 
critical habitat.
— Interagency Cooperation; 50 CFR part 402. 

•	 FHWA and State DOTs
— FHWA designated DOTs are “non-federal representatives” for Section 7 
consultation (50 CFR Party 402.08).

•	 FHWA Division Office Responsibilities
— Ultimately responsible for Section 7 compliance as the lead federal action agency 
(50 CFR 402).
— States with NEPA assignment (CA, UT, ZA) take on Federal responsibilities for 
ESA compliance.

•	 Consultation Approaches
— Programmatic Actions often include:

•	 Multiple similar, frequently occurring, or routine actions expected to be 
implemented in particular geographic areas and/or

•	 A proposed program, plan, policy, or regulation providing a framework for future 
proposed actions.

•	 Inter-agency Cooperation
— Inter-agency collaboration is critical to the success of identifying and implementing 
the most efficient approach to Section 7 consultation.
— Section consultation carried out within the framework of a conservation program is 
a win-win.

Desert tortoise recovery and ESA compliance for highway projects – Glen Knowles 
(Field Supervisor, Southern Nevada Fish and Wildlife Office)

Glen began his presentation by stating that Mojave desert tortoise populations are declining 
in 11/17 TCAs (Desert Tortoise Conservation Areas) as of 2014. An updated analysis will be 
provided after the 2021 surveys. Highways, development, Department of Defense land isolate 
and divide these TCAs. Due to this fragmentation, the Desert Tortoise Management Oversight 
Group (MOG) requested a connectivity white paper. A draft of the white paper was presented 
to MOG in October 2020. The Mojave Desert Tortoise Recovery Network and Connectivity 
White Paper aims to address the knowledge gap on Mojave desert tortoise connectivity relative 
to recovery. The paper provides four management recommendations for TCAs:



1.	 Management of all desert tortoise habitat connectivity
2.	 Limitations on landscape-level disturbance across habitat managed for the desert 

tortoise
3.	 Minimization of mortality from roads and maximization of passage under roads
4.	 Adaptation of management based on new information

Section 7 consultation: approach for Caltrans actions that affect the desert tortoise – 
Brian Croft (Division Supervisor, Palm Springs Fish and Wildlife Office)

Brian began his presentation by showing his office’s jurisdictional boundaries, which contains 
significant desert tortoise habitat. He proceeded to discuss regulatory contexts, and that if 
Caltrans is doing any projects within the areas of desert tortoise habitat, there is potential they 
will need to consider a consultation. In addition, if the Caltrans project does not have minor 
effects, there is usually a need for a formal consultation process, resulting in a biological 
opinion (BO). The current consultation approach includes:

•	 Caltrans liaison
•	 DETO Programmatic BO (maintenance and smaller projects)
•	 Project-specific BOs (larger projects)
•	 Coordination with CDFW

The USFWS is currently working with Caltrans on developing and moving to an expanded 
desert tortoise programmatic biological opinion (PBO). The goals of the PBO are to streamline 
and simplify the Section 7 process and Caltrans projects. Some the ways the streamlining is 
trying to be achieved is:  

•	 All activities within Caltrans rights-of-way
•	 Protective measures are generalized
•	 Activity form used for consultation instead of BA
•	 Re-initiation threshold of 10 desert tortoises killed in a calendar year
•	 Section 7(a)(1) program
•	 Coordination during the CDFW ITP process

5.	 Transportation Infrastructure and Connectivity

Modeling the impacts of barriers to movement, and the effects of culverts on improving 
connectivity – Ken Nussear, Ph.D. (Assistant Professor, University of Nevada-Reno)

Dr. Nussear provided updates on his ongoing study. The study’s objectives are to evaluate 
how land use and climate change will impact Mojave desert tortoise gene flow and corridor 
functionality within the context of multi-species interactions and landscape connectivity. Recent 
developments in the Ivanpah Valley continue to fragment habitat and reduce connectivity within 
current populations. In addition, the analysis indicated a significant influence of the Southern 
Pacific Railroad and/or I-16 on genetic distances, indicating that genetic connectivity across 
these barriers could continue to decrease through time. The study also explored the current 
barrier(s) to connectivity with respect to current and future land use status and underlying 
habitat suitability.



Transportation infrastructure influences tortoise movements and space use – Steve 
Hromada, Ph.D. Candidate (Nussear Lab, University of Nevada, Reno)

Steve presented telemetry data from his current study. He began by providing a list of threats 
to connectivity which includes:  
 

•	 Habitat fragmentation & degradation
•	 Transportation infrastructure
•	 Energy infrastructure
•	 Off highway vehicle use
•	 Mining
•	 Urban development

Steve’s ten study sites are located in/around the Ivanpah Valley, NV & CA, which has 
transportation infrastructure, utility-scale solar installations, and valley & mountain passes. 
Adult tortoises were outfitted with VHF radios and GPS loggers to collect their movement 
across the landscape. Data from tortoise movement suggests that tortoises avoid roads yet 
still cross them/live next to them, cross underneath railroad underpasses, and avoid moving 
in areas of high slope yet still inhabit them. Steve concluded his presentation by stating that 
connectivity will continue to be an essential issue of conservation of the Mojave desert tortoise, 
tortoises interact with transportation infrastructure in different ways, and understanding 
movement resistance, movement behavior, and dispersal are vital to making informed 
decisions to maintain connectivity.

Crosswalk to connectivity: culverts reduce desert tortoise population fragmentation 
when roads act as blocks – Kirsten Dutcher, Ph.D., Postdoctoral Researcher (Nussear 
Lab, University of Nevada, Reno)

Dr. Dutcher began her presentation by discussing the importance of connectivity, citing:

•	 Habitat loss is the leading cause of extinction globally
•	 As we lose habitat, we also lose individuals
•	 After a certain threshold of habitat loss, we see a complete loss of individuals 
•	 The spatial configuration magnifies the adverse effects

She then discussed desert tortoise habitat loss and population declines stating that: 

•	 Desert tortoise habitat loss & population declines. Most (66-70%) desert tortoise habitat 
has some development within 1 km (Carter et al. 2020).

•	 Desert tortoises are experiencing large, ongoing population declines, and adult tortoise 
numbers have decreased by over 50% in some recovery units since 2004 (Allison & 
McLuckie 2018).

She concluded her presentation by discussing the evaluation of connectivity and suggesting 
that evaluating the spatial configuration of the landscape is even more critical, given that we 
see habitat loss and population decline.


