
Energy Resource Inventory 



Striking a Balance … 
– Economic advantage via energy resource development. 
– Conservation of natural resources, wildlife, scenery, 

community values, public health, safety and welfare. 
– Supports funding decisions associated with appropriate 

capital improvements for energy development projects. 

Garfield County 



The Project 
• First of a two-phase project: the foundation. 
• Project elements: 

– Collection of publicly-available information. 
– Development of resource and constraint maps. 

• Supplemental information for the County: 
– County: aid with decision-making processes. 
– Federal: Summary Rules, Resource Management Plans. 
– Energy Policy Development for conventional and 

renewable resources. 
 
 



The Process 
The GIS Approach to the Energy Atlas 

1. Energy Resource Locations 
• Primary and secondary data collection; recognize limitations 
• County staff, agencies, and resource experts 

2. Constraints to Development 
• Regulatory, resource impacts, ownership, access, etc. 
• County Commissioners and TRC 

3. Energy Development Opportunities 
• Least constrained energy resources 
• Spectrum of opportunities, range of constraints 



Energy Resources 
• Aggregate / Gravel 
• Biomass 
• Coal 
• Coalbed Methane 
• Geothermal 
• Hydroelectric 
• Natural Gas 
• Oil 
• Oil Shale 
• Solar  
• Uranium 
• Wind 

 



Data Aggregation 

State 

Other 

Federal 

US Geological Survey 
Energy Resources 
Program 
 
Energy Information 
Administration 
 
National Renewables 
Energy Laboratory 
 
Idaho National Lab 
 
US Forest Service 
 
Bureau of Land 
Management 
 
NOAA 

Colorado Geological Survey 
 
Colorado Division of 
Reclamation Mining & Safety 
 
Colorado Oil and Gas 
Conservation Commission 

Holy Cross Energy 
 
Glenwood Springs 
Post Independent 
 

7 GB 
> 1,000 datasets 

32 programs 

0.3 GB 
156 datasets 

Garfield County Energy Resource Geodatabase 



Geospatial Metadata 
• Metadata record: a set of data that 

describes and gives information about 
geographic data. 
 

• Metadata includes: 
– Surface ownership 
– Federal mineral ownership 
– Reliability categories 
– Section/township/range 
– Range of overburden (feet) 



Sample  Metadata 



 



 





Opportunities and Constraints 

• Tasked with identifying and mapping all 
constraints to energy development. 

• Constraints: limit or prevent development. 
• Land Use, Land Management, Infrastructure, 

Natural Resources, Regulatory Policy, Biology. 
• Lack of constraints: reveals development 

opportunities. 
• Inform policy decisions on several platforms. 



Constraints  

Identify All Constraints 

Collect Data 

Produce Maps 



• What counts as a constraint? 
– Subjective and open to interpretation 
– Some constraints are not represented by existing data  

• Air Quality: needs regional model to generate usable data 

• Are all constraints equal or are some constraints 
more weighted than others? 

• Which resources are constrained by each 
constraint? Varies by energy resource 

• How best to collaborate with County staff and the 
Board of County Commissioners. 

Identify All Constraints 



• TRC staff draft the initial list of constraints 
• Commissioners rank constraints, add others 
• Discrepancy in rankings: Major, Moderate, 

Minor 
• Take the average of the ratings. 
• Eliminate Minor constraints. 
• Moderate + Major = Constraints 

Identify All Constraints 





• Limited to publicly available data.  
• Research & coordinate with multiple agencies. 
• Incomplete/partial, time & space patchwork, 

mystery data 
– Land trusts, protected habitat, airspace 

• Post-processing (projections, clipping, 
formatting) 

• More processing (simplification, clarity) 
– Wildfire Hazard (1.8M polys, 16 classifications) 

 
 

Collect Data 



• 40 constraints + resource + landmarks = 
calamity 

• Points, lines, polygons 
• All constraints have the same value = 1 
• Constraint Density … layered like a cake 

Produce Maps 













Energy Resource Inventory: Summary Report 

• Purpose of the Energy Resource Inventory 
– Methodology and process 

• Inventory and Evaluation of Energy Resources 
– Constraints / regulatory exclusions: public and private 
– Energy resources: mineral, renewable, non-renewable 

• Opportunities and Constraint Analysis 
– Each energy source: graphic and narrative 
– Quantification of area by constraint density 

• Findings and Implications 



Next Steps 
• Use the data and maps for planning decisions 

• Energy development 
• Resource protection 
• Supplement the Comprehensive Plan 

• Creation of a user-friendly publicly available tool 
• Internet-base for accessibility 

• Identification and development of data to address 
data gaps 

• Energy resource policy development (Phase 2) 
 

 
 



Questions and Answers 
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