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Research Purpose

Examine the use and value of widely
available Interactive 3-D Visualizationavailable Interactive 3-D Visualization
Tools to support public involvement in
transportation planning processes.



Profile of Respondents (n=393, as of 1/10/08)
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3D Interactive Visualization Tools
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Are 3D Tools Useful?
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Outline

• Project Background

• Community Conflict

• Environmental Conflict• Environmental Conflict



Background Information

• I-69/I-269

• NAFTA Superhighway

• USDOT/RITA funded research• USDOT/RITA funded research

• Mississippi State University, Oak Ridge National Labs, Michigan Tech. Research
Institute

• Streamlining of the EIS process with the use of spatial technologies and remote
sensing technologies





Project Testbed



Alternatives

• 5 were ultimately studied and evaluated in the Final EIS.
– A-1 (I-69) – 15.3 miles, 21 families and two businesses displaced, crosses 21 streams,

fills 48 acres of wetlands, and converts 128 acres of farmland to ROW
– A-3 (1-69) – 15.3 miles, 60 families and 5 businesses displaced, crosses 20 streams,– A-3 (1-69) – 15.3 miles, 60 families and 5 businesses displaced, crosses 20 streams,

fills 53 acres of wetlands, and converts 95 acres of farmland to ROW
– B-1 (I-269) – 28.6 miles, 57 families and 6 businesses displaced, crosses 39 streams,

fills 69 acres of wetlands, and converts 435 acres of farmland to ROW
– B-2 (I-269) – 30.6 miles, 100+ displaced families, crosses 46 streams, fills 51 acres of

wetlands, and converts 497 acres of farmlands to ROW
– B-3 (I-269) – 26.6 miles, 52+ displaced families, crosses 37 streams, fills 6 acres of

wetlands, and converts 253 acres of farmlands to ROW
• A-1 and B-1 are the preferred alternatives



National Environmental Policy Act (NEPA)

• Categorical exclusion
• Environmental assessment

– Proposal need
– Environmental impacts
– Consulted agency and persons list– Consulted agency and persons list

• Environmental Impact Statement
– Discussion of purpose and need
– Alternatives
– Affected environment
– Environmental consequences
– List of preparers, agencies, organizations, and persons to who the statement is sent
– Index
– Appendix (if any)

• Integrated Planning
– Intermodalism
– Disaster management
– Growth management
– Comprehensive planning
– Regional planning



Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users (SAFETEA-LU)

“ A Federal Agency may publish a notice in the Federal Register, pursuant to
23USC§139(1), indicating that one or more Federal agencies have taken final action on
permits, licenses, or approvals for a transportation project. If such notice is published,
claims seeking judicial review of those Federal agency actions will be barred unless suchclaims seeking judicial review of those Federal agency actions will be barred unless such
claims are filed within 180 days after the date of publication of the notice, or within a
shorter time period as is specified in the Federal laws pursuant to which judicial review
of the Federal agency action is allowed. If no notice is published, then the periods of
time that otherwise are provided by the Federal laws governing such claims will apply.”

• Public participation and involvement is an integral part of any planning project.
• Research is showing the in-effectiveness of traditional “town hall” style meetings and

innovative alternatives will be explored to more effectively integrate the public and
local constituents into the planning process.

• Streamlining of EIS process
• Greater regional planning and intermodalism.



Traditional Planning

• 56 house, 3 businesses, unavoidable fill of wetlands, etc. etc. etc.

• Improved traffic flow

• Reduced travel time• Reduced travel time

• Safety

• Economic development

• Environment concerns



Enhanced Planning

• Context Sensitive Solutions (CSS) – Conflict Resolution

– Wildlife

– Greenway (existing and potential)– Greenway (existing and potential)

– Historic and cultural corridors

– Social corridors at urban nodes

– Bike/Pedestrian corridors

– Other transportation corridors

• These all influence the economic, social, and environmental success
of a corridor’s development

“Context sensitive solutions (CSS) is a collaborative, interdisciplinary approach that involves all stakeholders to develop a transportation
facility that fits its physical setting and preserves scenic, aesthetic, historic and environmental resources, while maintaining safety and
mobility. CSS is an approach that considers the total context within which a transportation improvement project will exist."

Federal Highway Administration



CSS process and design

• Engage stakeholders and partners

• Purpose and need/problem definition and project visioning

• Alternative development, evaluation and selection• Alternative development, evaluation and selection

• Final design

• Review and approvals process

• Construction

• Maintenance and operations

• Evaluation: CSS performance measures



CSS – regional, intergrated, resolves conflicts

• Housing

• Economy

• Children and Schools• Children and Schools

• Environment

• Preservation and Revitalization

• Social Equity

• Open Space and Farmland

• Health and Aging



Community ConflictCommunity Conflict



Mississippi Highway 49

• Context Sensitive Solutions

• Smart Growth Study



CSS = Smart Growth

• From the 9 general principles, 8 specific principles directly related to the project area were
developed

– These principles help develop a selection matrix
• Tool that selects model towns along the project corridor to examine the applicability• Tool that selects model towns along the project corridor to examine the applicability

of smart growth techniques to rural communities

1. Provide a variety of transportation choices
2. Direct development towards existing communities
3. Mix land uses
4. Take advantage of compact building design
5. Preserve open space, farmland, and critical environmental areas
6. Create a range of housing opportunities
7. Create walkable neighborhood
8. Create distinctive, attractive communities with a strong sense of place.

• Through evaluation and testing, we found that principles I-III, IV, VIII were the most relevant for
transportation corridor planning.





Mississippi Highway 49

Florence D’Lo Mendenhall Magee
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Environmental ConflictEnvironmental Conflict



Environmental Conflict
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Which path?

Origin Destination

Generation AttractionCost
Time

Number of connections

?



Least Cost-Path Methods

• Generation of cost-of-passage surface grid where cells are given weights using
multi-criteria decision analysis to calculate the least cost paths

• Creation of accumulated-cost-surface grid from a cost-of-passage where
friction values are stored

• Weights represent the resistance, friction or difficulty in crossing the cell which
is expressed as cost

• Generation of path of least cost from the accumulated-cost-surface



Route Generation

Optimized Route generationRoute generated

R=f(C1,C2,C3,C4)
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Data

Land Ownership

Imagery

Elevation
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Landuse
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Flood Zones



Environmental Constraints

#
#

Low Cost Value - No Environmental damage (like rivers water bodies etc)

High Cost Value - Environmental damage



Cost-Path Optimization

Costs Efficiency Compromise

Low

High



Composite Map

#

#





Streams Selected Within 300 Feet Buffer

Summary Attribute Table

Total Length: 6426.4 ft



Streams Selected Within 1000 Feet Buffer
Summary Attribute Table

Total Length: 22643.2 ft





Combining high-resolution
image data with LIDAR digital
surface models provided means
of creating excellent views of
areas of interest on the landscape!





True color with lidar overlay (left)
Classified image (right).
Red = Obligate wetland







Summary

• How are environment conflicts avoided?

• Integrated planning

• Effective alternatives for public and resource agency involvement and• Effective alternatives for public and resource agency involvement and
engagement

• Design a process that moves from “56 house, 3 businesses, 45 acres of
unavoidable acres of wetlands….. to more qualitative as well as quantitative
context sensitive solutions.


