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Incorporating Sustainability into NYSDOT’s 
Strategic, Tactical and Operational Decisions 

Debra Nelson, NYSDOT 
dnelson@dot.state.ny.us  
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 Strategic – Integrate Transportation 
and Natural Resources Planning to 
support a sustainable society 
 

 Tactical – Support a sustainable 
transportation system that protects 
and enhances natural systems 

 
 Operational - Forward sustainable 

projects and actions that reduce 
environmental  impacts and resource 
consumption 

Why 

What 

How 



Perspective: West Branch 
Fish Creek watershed 
comprises 0.4 % of the total 
land area of NYS 

Highway length (centerline mi) = 337.8 mi 
Number of highway-stream crossings = 297 

Watershed area = 
204.56 sq. mi. 
Stream length = 
357.2 mi 

Approx. 1.2 
million culverts 
total in NYS 
(state, county, 
local) 



Photo: NYSDOT 

InterACT – Multi-agency team “committed to ensuring that 
stream crossings are designed, installed and maintained in a 
manner that protects the ecological integrity of aquatic 
systems, while accommodating practicable technology, 
engineering criteria and human safety.” 

(Operational) 

http://www.nature.org/?src=logo


(Tactical) 

Michelle Brown,  
Principal Investigator 



Comprehensive Wildlife Conservation 
Strategy (CWCS) to address the wildlife 
species in greatest need of conservation in the 
state. Defines a vision and establishes a strategy 
for state wildlife conservation and funding.  

Strategies for a New Age: New York State’s 
Transportation Master Plan for 2030 articulates a 
long-term, intermodal vision of the State’s future 
transportation system and provides policy level guidance to 
achieve that vision. 

(Strategic) (Strategic) 
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Quote from Spiderman movie (2002) 

http://www.nature.org/?src=logo


Ecosystem-Based Protocols for Systematic and 
Sustainable Roadside Development 

Applications of Eco-Logical  

Webinar 

October 26, 2011 

John Walewski, Ph.D.  

Department of Civil Engineering, Texas A&M University 
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Location of Projects 



Problem & Solution 
 
 Central Texas – among the fastest growing regions in the country  

 Transportation network lagging 
 Sensitive ecology 
 New funding tools and authority at local level 

 
 Williamson County Texas assertive in funding mobility needs using a road bond 

program and pass-through financing 
 $350 million (2001) + $228 Million (2006) 

 
 Use of existing design and construction guidance, standards, & specifications… 

 State-wide with minor modifications 
 Not consistent with site ecology 
 Not sustainable? 

• Environmental… 
• Climate change… 
• Economical… 
• Social … 
 

• Eco-Logical concepts extended to construction specifications and ownership   



Current Practices - The high price of a low cost solution to roadsides 







Example Erosion Control BMP - 
Modified Mowing Practices 

Reduce mowing to safety strip.   

Benefits: 
 Reduce maintenance costs 
 Reduce potential erosion 
 Stabilize slopes 
 Improved safety for workers and motorists  
 Contributes to a “sense of place” 

 

• Limitations: 
 Challenges public perception of roadway 

aesthetic 
 

 



Findings/Recommendation 
 Political will & end-user buy-in 

 Life cycle cost does not equal construction cost 

 Design to local environmental conditions 

 Address solutions comprehensively with community buy-in 

 Guidance on planning, design, construction & maintenance 

 Formatted as traditional construction specifications 

 

 Separate landscape construction contract 

 Adequate supervision of landscape construction 

 Work with seed industry on developing adequate supply 

 Develop and promote program  for adjacent land owner seed collection 

 Monitor and assess BMP/Protocol performance  



Washington Connected Landscapes Project: 
Statewide Analysis 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final statewide habitat 
connectivity analysis from 
the Washington Habitat 
Connectivity Working Group 
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National vegetation classification standard:  
Five major vegetation associations 

Vancouverian Forests 
Rocky Mountain Forests 
Semi-Arid communities 
Subalpine communities 
Alpine communities 



16 Focal Species 



Landscape integrity approach 

Focuses on the stage, not the actors 





Core habitat (green) and linkages (yellows ,reds, & 
blues) combine to produce a connected habitat network 



Habitat networks & highways 



Calluna AB 
Linköpings slott 

582 28 Linköping 
Tel 013-12 25 75 

Fax 013-21 65 95 
Info@calluna.se 
www.calluna.se © CALLUNA 2009 

Henrik Wahlman 
Environmental specialist, 
ecology 
Jönköping, Sweden 

Landscape analysis 
in early planning  
– green 
infrastructure 

The Götaland line example 
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The Gotaland line in Sweden 

• Connecting Stockholm –Gothenburg with a new,  
  high speed railroad 
• Several separate projects.   
• We studied the major part, 230 km Linköping-Borås  
• Estimated cost (15 billion USD) 
• Top speed 250 km/h (320 km/h) 
• Initial study phase (geography barely set) 
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• Knowledge too late! 

       Small potential to 
change the planned 
project 

• Based on knowledge 
about legally protected 
objects/areas 

Road- and railroad-planning thus far… 
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•  Where should the line NOT go? 

•  Areas that demands more detailed investigations?  

•  Different landscape sensitivities? 

 

Process questions: 

 

The aim was to create a common decision base material for both  
cultural, visual and ecological considerations 
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Delimited area passed on to next planning 
stage. 
 
Areas/structures/functions demanding 
special care and consideration. 
Ecologically/visually/culturally important 
areas, (usually also) areas that may 
complicate the legal permission process. 
Areas potentially driving costs. 
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Landscape character assessment, a process 
Aim: Deconstruct the landscape and find 
manageable and common characters. 

• Characters can be evaluated against the railway 
and give understanding of what consequences a 
railway might give.  

• Broad scale, cross-disciplinary. We did it in a 
Team with several experts.(natural, cultural, 
visual and others) 

•  Starts in the FIELD! Get your team out! 

•  Iterative process 

•  LCA is coupled with deeper thematic studies  



7 2011-10-12 

Green infrastructure: What did we do? 

• GIS-based analysis on existing data 

• Analysis of ecosystem functionality 

• Identify biologically rich landscapes  
  as well as large scale ecological  
  functions 

Core habitat 

Core systems 

Core tract 
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A 

Indata: National forest 
inventory, Nature reserves etc.  

Core tracts of forest  

B 

C 

D 
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Core systems – Analyzing functional connections 

• Key species are selected (relevant scale, knowledge about biology/ecology) 

• Based on threshold values for  
these species: 

 - Least area 

 - Dispersal distance 

 - Least number of core habitats 

 - Least total area of core habitats 
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Functional systems of 
meadows and pastures 

(National perspective) 
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Protected areas 

Tracts with high  
biodiversity 
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• The legal permitting process has to stop focusing on whether biodiversity 
hotspots are protected by legislation or not.  

•With analysis on the landscape level early on, high value areas and 
systems can be avoided. 

• Areas or objects with high conservational/biological value that cannot be 
avoided can be highlighted and more in depth analysis on how to handle 
them can start early in the next planning phase, avoiding future 
bottlenecks.  

• Cross-disciplinary approach can balance natural, cultural and visual 
aspects against each other. Reduces potential conflicts between fields of 
expertise later in the process and gives a better knowledge base. Was 
very well received by the public, NGOs and the permitting agencies and 
authorities. And it is FUN! 

• Knowing the landscape early on makes it possible to influence budget, 
alignment and modeling.  

Conclusions 
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