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FINE FILTER 

Species 

(X) Acres of habitat  needed to maintain viability 

( Y ) Acres of habitat or point locations (i.e. nests) 

 needed to maintain viability 

 

Select BIODIVERSITY ELEMENTS Set GOALS 

assess ECOLOGICAL CONDITION Conservation Portfolio Design: 

Development Portfolio Design:   
Cost / Suitability Index 

•Road & RR Density  

• Population Density 

• Converted Land Cover 

• Irrigated Land Cover 

• Housing density 

Future development pressure 

automated  

site selection 

(MARXAN with ZONES) 

Development by Design Process 

COARSE FILTER 

Vegetation Types 

( Z ) Amount of production 

 





Geology (Reed & Bush 2005) 

Bouguer gravity (1km grid) 

Isostatic residual gravity  

anomaly (4km grid) 

Magnetic anomaly (NAMAG 2002) 

Depth to bedrock 



Pre-1985 Model Build Pre-1985 Model Build (current wells) 
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Selected independent variables 

Kriging models derived from USGS study and well monitoring data 

USGS gravitational anomaly data 



Red=high probability 
Blue=Low probability 





Coal Mining in the Cesar Valley of Colombia 



Casos Piloto Colombia 

 

Convenio MAVDT- TNC 



Possible Development Scenarios 



Habitat Data 

SpeciesData 

Current  

Impacts 
Conservation 

Portfolio 



Areas Incompatible  
with Goals 

Conservation Goals  
& Priority Areas 

Possible Development 
Scenario 







Key Habitats 



Development by Design for Wind 

AVOID 

OFFSET 

No Mitigation 



Development by Design for Wind 

Mitigation Costs 

Grassland 

Prairie chicken 

Playa lakes 

Based on actual costs of restoring and protecting 



Development by Design for Wind 

MITIGATION COSTS 







 

Sage-grouse Breeding populations

Identify spatial overlap between energy development and 

core areas for sage-grouse. 



Shortcomings of  
Site Based 
Mitigation 

Wetland mitigation site  

in Salem, Oregon 



Infrastructure/Mining/Oil & Gas in Mongolia 





Хамгаалах газрын багц  

30% goal 

Ашигт малтмал болон  

газрын тосны лиценз 

conflict areas 

Conservation Priorities 

30% goal 



Conservation Priorities 

30% goal 
Meet goals  elsewhere  

Avoid Impacts 



added 

removed 

Хамгаалах газрын багц 

Conservation Priorities 

30% goal 







Problems 

 

• Most significant Impacts to Biodiversity results from 
indirect and Cumulative Impacts 

 

• Few EIA’s even mention CI’s  

 

• When CI’s are considered treated superficially 

 

• Reactive piecemeal planning 

 

• Improper ecological scale 
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Cumulative Impacts in 

Environmental Impact Assessment 



Issue of Scale 

 

•Spatial Scale 

 

•Temporal Scale 
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Cumulative Impacts in 

Environmental Impact Assessment 


