
Special Sessions Overview iv                                                                ICOET 2005 Proceedings On the Road to Stewardship v                                                            Contents

ICOET 2005 Proceedings Contents

Acknowledgments.......................................................................................................................................................... ii
Message from the Conference Chair .......................................................................................................................... iii

Special Sessions Overview .......................................................................................................................................... iv

Chapter 

Chapter 

Chapter 

Overview of Federal and International Activities ....................................................................................................11
Overview of Select Provisions from SAFETEA–LU..................................................................................................... 11
Reducing Habitat Fragmentation by Roads: A Comparison of Measures and Scales............................................ 13
Stewardship on the Horizon: Integrated Planning in the 21st Century ................................................................... 18
Update IENE and Other New European Actions........................................................................................................ 19

Acoustics Ecology.................................................................................................................................................................21
Aquatics Issues ............................................................................................................................................................................21

Assessing the Impact of Pile Driving Upon Fish........................................................................................................ 21
Barotrauma Injury of Physostomous and Physoclistous Fish by Non-Explosive Sound and Pressure Cycling ..... 23
Pile Driving and Bioacoustic Impacts on Fish........................................................................................................... 24
What Do We Know About Pile Driving and Fish? ...................................................................................................... 26

Avian Issues ...................................................................................................................................................................................29
Bioacoustic Profiles: Evaluating Potential Masking of Wildlife Vocal Communication by Highway Noise............. 29
Estimating Effects of Highway Noise on the Avian Auditory System ....................................................................... 30
Evaluating and Minimizing the Effects of Impact Pile Driving on the Marbled Murrelet (Brachyramphus 
marmoratus), a Threatened Seabird ......................................................................................................................... 32
Synthesis of Noise Effects on Wildlife Populations .................................................................................................. 33

Chapter 

Aquatics and Marine Ecosystems..................................................................................................................................37
Culvert Test Bed: Fish-Passage Research Facility .................................................................................................... 37
Engineered Logjams: an Alternative Bank-Protection Method for US 101 Along the Hoh River, Washington...... 38
Environmental Retrofit for Highways: Making Wildlife a Priority .............................................................................. 39
Restoration of Aquatic Habitat and Fish Passage Degraded by Widening of Indian Highway 58 in 
Garhwal Himalaya....................................................................................................................................................... 40
The Role of Geomorphic River Reach Assessments in Developing Environmentally Beneficial 
Highway-Protection Measures.................................................................................................................................... 52

Context Sensitive Solutions: Integrating Community Values with Conservation Objectives...............53
A Case Study in Context-Sensitive Design in Transportation Planning ................................................................... 53
Bayview Avenue Extension, Richmond Hill, Ontario, Canada Habitat Creation and Wildlife Crossings in a 
Contentious Environmental Setting: A Case Study (September 2005)................................................................... 55
Connecting Values, Process, and Project Design: Twinning the Trans-Canada Highway in Banff National 
Park in Canada............................................................................................................................................................ 77
Environmental Imperatives and the Engineering Interface: How to Make Hard Decisions ................................... 78
Improving Mobility for Wildlife and People: Transportation Planning for Habitat Connectivity in 
Washington State........................................................................................................................................................ 79
Integrating Community Values and Fostering Interagency Collaboration Through Outreach With Interactive 
GIS Models .................................................................................................................................................................. 80
Maine’s Beginning With Habitat Program and Transportation Partnership ........................................................... 86



Contents vi                                                                ICOET 2005 Proceedings On the Road to Stewardship vii                                                            Contents

Quick Fixes: Working Together to Address Herptile Road Mortality in New York State .......................................... 90
Science-Based Approach to Adaptive Management of the TCH Corridor: Canadian Rockey Mountain Parks..... 94

Chapter 

Chapter 

Integrating Transportation and Resource Conservation Planning............................................................... 101
Conservation Banking ............................................................................................................................................................ 101

Integrating Transportation Conservation With Regional Conservation Planning ................................................. 101
ODOT’s Habitat Value Approach to Compensatory Mitigation Debit/Credit Calculations....................................111
On the Road to Conservation: State Conservation Strategies and Applications for Transportation Planning ...112
Transnet’s Environmental Mitigation Program........................................................................................................126

Conservation Planning ........................................................................................................................................................... 127
Incorporating Results From the Prioritized “Ecological Hotspots” Model into the Efficient Transportation 
Decision-Making (ETDM) Process in Florida ...........................................................................................................127
Linking Colorado’s Landscapes ...............................................................................................................................138
The Missing Linkages Project: Restoring Wildland Connectivity to Southern California......................................143
The Swiss Defragmentation Program–Reconnecting Wildlife Corridors Between the Alps and Jura:
An Overview...............................................................................................................................................................144

Landscapes and Road Networks....................................................................................................................................... 151
Does the Configuration of Road Networks Influence the Degree to Which Roads Affect 
Wildlife Populations? ................................................................................................................................................ 151
Good and Bad Places for Roads: Effects of Varying Road and Natural Pattern on Habitat Loss, 
Degradation, and Fragmentation.............................................................................................................................164
Regional Analysis for Transportation Corridor Planning......................................................................................... 175
The Ecologically Ideal Road Density for Small Islands: The Case of Kinmen, Taiwan..........................................183

Science and Partnerships .................................................................................................................................................... 185
A GIS-Based Identification of Potentially Significant Wildlife Habitats Associated With Roads in Vermont........185
Controlling Transportation and Wildlife-Habitat Linkages Through Partnerships, Planning, and Science 
Near Los Angeles, California .................................................................................................................................... 197
Sierraville (California) Highway 89 Stewardship Team: Ahead of the Curve.........................................................198
WSDOT Highway Maintenance: Environmental Compliance for Protected Terrestrial Species ...........................205

Streamlining, Stewardship, and Sustainability ..................................................................................................... 217
Streamlining in Washington State......................................................................................................................................217

Measuring the Performance of Multi-Agency Programmatic Permits for Washington State Department of 
Transportation Activities........................................................................................................................................... 217
Streamlining Transportation Permitting in Washington Through use of Integrated Web-Based Permitting
Tools and Applications..............................................................................................................................................218
The Use of a Multi-Agency Permitting Team (Map Team) ......................................................................................219
Washington State’s Transportation Permit Efficiency and Accountability Committee (TPEAC) ...........................220

Other Innovations Across the Country............................................................................................................................. 227
Convert Natural Resource Liabilities Into Business Assets ................................................................................... 227
Managing Environmental Compliance for ODOT’s OTIA III State Bridge Delivery Program: Many 
Regulations–One Framework...................................................................................................................................230
Oregon Department of Transportation’s OTIA III State Bridge Delivery Program: 400 Bridges 
One Biological Opinion ............................................................................................................................................. 231
Species Conservation in Idaho—Going Beyond the ESA ........................................................................................243
Temporal Loss of Wetlands as Justification for Higher Mitigation Ratios .............................................................244



Contents vi                                                                ICOET 2005 Proceedings On the Road to Stewardship vii                                                            Contents

Transportation Corridor Vegetation Management .............................................................................................. 245
High-Altitude Revegetation Experiments on the Beartooth Plateau Park and Carbon Counties, Montana, 
and Park and Bighorn Counties, Wyoming..............................................................................................................245
Mitigation for Dormice and Their Ancient Woodland Habitat Alongside a Motorway Corridor ............................250
Response of Acacia Species to Soil Disturbance by Roadworks in Southern New South Wales, Australia .......260

Chapter 

Chapter

Chapter

Wildlife Impacts and Conservation Solutions........................................................................................................ 269
Large Mammals........................................................................................................................................................................ 269

Effects of Highways on Elk (Cervus Elaphus) Habitat in the Western United States and Proposed 
Mitigation Approaches..............................................................................................................................................269
Evaluation of Principal Roadkill Areas for Florida Black Bear ............................................................................... 279
Modeling Highway Impacts Related to Grizzly Bear Core, Living, and Connectivity Habitat in Idaho, 
Montana, and Wyoming Using a Two-Scale Approach............................................................................................287
Monitoring Effects of Highway Traffic on Wild Reindeer.........................................................................................292

Small Mammals ........................................................................................................................................................................ 301
Addressing Habitat Fragmentation Impacts from Construction of a New Highway..............................................301
Effectiveness of Rope Bridge Arboreal Overpasses and Faunal Underpasses in Providing Connectivity 
for Rainforest Fauna.................................................................................................................................................304
Modeling the Effect of Roads and Other Disturbances on Wildlife Populations in the Peri-Urban 
Environment to Facilitate Long-Term Viability ......................................................................................................... 317
Taking the High Road: Treetop Bridges for Arboreal Animals (Formerly Titled, Walking At Height).....................323

Herpetofauna ............................................................................................................................................................................. 325
Amphibian Road Kills: A Global Perspective ...........................................................................................................325
Dissimilarities in Behavioral Responses of Snakes to Roads and Vehicles Have Implications for Differential 
Impacts Across Species ...........................................................................................................................................339
Factors Influencing the Road Mortality of Snakes on the Upper Snake River Plain, Idaho ................................. 351
Use of Low Fencing with Aluminum Flashing as a Barrier for Turtles ...................................................................366

Wildlife Crossing Structures: Planning, Placement, Monitoring................................................................... 369
Design, Installation, and Monitoring of Safe Crossing Points for Bats on a New Highway Scheme in Wales ....369
Ecological Impacts of SR 200 on the Ross Prairie Ecosystem ..............................................................................380
How Far into a Forest Does the Effect of a Road Extend? ..................................................................................... 397
How Many Days to Monitor a Wildlife Passage? Species Detection Patterns and the Estimation of the 
Vertebrate Fauna Using Crossing Structures at a Motorway .................................................................................406
Railroad Crossing Structures for Spotted Turtles: Massachusetts Bay Transportation Authority– 
Greenbush Rail Line Wildlife Crossing Demonstration Project.............................................................................. 414
Spotted Turtle Use of a Culvert Under Relocated Route 44 in Carver, Massachusetts ....................................... 426
Use of Highway Underpasses by Large Mammals and Other Wildlife in Virginia and Factors Influencing 
Their Effectiveness ...................................................................................................................................................433
Wildlife Crossings in North America: The State of the Science and Practice ......................................................442
Wildlife Tunnels and Fauna Bridges in Poland: Past, Present and Future, 1997-2013.......................................448



Contents viii                                                                ICOET 2005 Proceedings On the Road to Stewardship ix                                                            Contents

Wildlife-Vehicle Collisions .............................................................................................................................................. 461
Prevention and Reduction Strategies .............................................................................................................................. 461

Characteristics of Elk-Vehicle Collisions and Comparison to GPS-Determined Highway Crossing Patterns.......461
Effects of Gender and Season on Spatial and Temporal Patterns of Deer-Vehicle Collisions............................. 478
Evaluation of a Highway Improvement Project on Florida Key Deer......................................................................489
OptiFlux: A Tool For Measuring Wild Animal Population Fluxes for the Optimization of Road Infrastructures ...495
Probabilistic Measure of Road Lethality..................................................................................................................503
Reliability of the Animal Detection System Along US Hwy 191 in Yellowstone National Park, Montana, USA ...509
Upgrading a 144-km Section of Highway in Prime Moose Habitat: Where, Why, and How To Reduce 
Moose-Vehicle Collisions.......................................................................................................................................... 524
Use of Video Surveillance to Assess Wildlife Behavior and Use of Wildlife Underpasses in Arizona..................534
What Features of the Landscape and Highway Influence Ungulate Vehicle Collisions in the Watersheds of 
the Central Canadian Rocky Mountains: A Fine-Scale Perspective?.....................................................................545

Wildlife and High Speed Rail ............................................................................................................................................... 557
California High Speed Rail Proposal: “High Speed Rail and Wildlife” ................................................................... 557
Potential Ecological Impacts Analysis of California High Speed Rail.....................................................................559
Southeast High Speed Rail (SEHSR): A Case Study ...............................................................................................560

Chapter 

Poster Presentations........................................................................................................................................................ 561
The Aftermath of Hurricane Ivan: Reconstructing Roadways While Recovering Species ....................................561
Assessing Functional Landscape Connectivity for Songbirds in an Urban Environment .....................................563
Bird-Protection Walls: An Innovative Way To Prevent Bird Strikes? .......................................................................565
California Innovation With Highway Noise and Bird Issues....................................................................................569
Colorado Wildlife on the Move: A Wildly Successful Road Ecology Awareness Campaign ................................. 570
Combining Three Approaches to Quantify the Barrier Effect of Roads: Genetic Analyses .................................. 571
Combining Transportation Improvements and Wildlife Connectivity on Freeway Rebuild in Washington’s 
Cascade Mountains.................................................................................................................................................. 572
Controlling White-Tailed Deer Intrusions With Electric Fence and Mat ................................................................. 573
Empowering Stewardship With Technology—The Oregon Statewide Bridge Delivery Program............................ 574
Engineered Logjam Technology: A Self-Mitigating Means for Protecting Transportation Infrastructure
and Enhancing Riverine Habitat .............................................................................................................................. 575
Evaluating Hydrodynamic Separators ..................................................................................................................... 576
Habitat Restoration Plan and Programmatic Biological Assessment for Potamilus Capax (Green 1832) 
in Arkansas................................................................................................................................................................586
Highway Crossing Structures for Metropolitan Portland’s Wildlife ........................................................................587
How to Teach a Mule Deer to Safely Cross an Interstate? Preliminary Results of a Wildlife Mortality 
Mitigation Strategy on Interstate 15 in Utah, USA..................................................................................................588
Inferring White-Tailed Deer (Odocoileus Virginianus) Population Dynamics From Wildlife Collisions in the 
City of Ottawa ............................................................................................................................................................589
Integrated Training Course for Engineers and Wildlife Biologists..........................................................................603
Integrating Transportation and Resource Conservation Planning.........................................................................604
The Invasive Common Reed (Phragmites Australis) Along Roads in Quebec (Canada): A Genetic and 
Biogeographical Analysis..........................................................................................................................................605
Landscape Ecology in Transportation Planning......................................................................................................606
Ledges to Nowhere—Structure to Habitat Transitions............................................................................................607
Monitoring of Wildlife Crossing Structures on Irish National Road Schemes.......................................................608



Contents viii                                                                ICOET 2005 Proceedings On the Road to Stewardship ix                                                            Contents

Monitoring the Recovery of Decommissioned Roads With Citizen Scientists in the Clearwater 
National Forest, Idaho ..............................................................................................................................................609
National Implications of Regional Deer-Vehicle Crash Data Collection, Migration, and Trends.......................... 614
Planning a Sustainable Community: Infrastructure Development and Natural Areas Management .................615
Quantifying and Mitigating the Barrier Effect of Roads and Traffic on Australian Wildlife...................................622
The Return of the Eastern Racer to Vermont; Successful Conservation Through Proactive Project 
Development and Interagency Collaboration..........................................................................................................623
Riparian Restoration and Wetland Creation at Solano Community College.........................................................625
Road Ecology of the Northern Diamondback Terrapin, Malaclemys Terrapin Terrapin .......................................634
Road Watch in the Pass: Using Citizen Science to Identify Wildlife Crossing Locations Along Highway 3 in 
the Crowsnest Pass of Southwestern Alberta.........................................................................................................638
The Role of Transportation Corridors in Plant Migration in and Around an Arid Urban Area: Phoenix, Arizona .....639
Software for Pocket PC to Collect Road-Kill Data ...................................................................................................640
Spatial Patterns of Road Kills: A Case Study in Southern Portugal....................................................................... 641
Studies of Fish Passage Through Culverts in Montana ......................................................................................... 647
Thinking Outside the Marketplace: A Biologically Based Approach to Reducing Deer-Vehicle Collisions ..........662
Tidal Marsh Restoration at Triangle Marsh, Marin County.....................................................................................666
Use and Selection of Highway Bridges by Rafinesque’s Big-Eared Bats in South Carolina................................. 675
Using Remote-Sensing Cameras and Track Surveys to Assess Wildlife Movement Through a Probable
Wildlife Linkage Bisected by Two Major Highways.................................................................................................. 676
What is “Natural?” Lessons Learned in Applying Context Sensitive Design to Stream Restoration And 
Mitigation Project Development............................................................................................................................... 677
Wildlife Crossings Toolkit .......................................................................................................................................... 679
Wildlife Hot Spots Along Highways in Northwestern Oregon..................................................................................680

Appendix

Final Program ...........................................................................................................................................................687
List of Participants.................................................................................................................................................... 697
Author Index .............................................................................................................................................................. 711




