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Goal  
The project goal is to provide technical support on a key energy-environment issue that must be addressed by 
Western U.S. Federal land managers: maintaining the sagebrush vegetation complex and associated obligate 
wildlife species while allowing energy development to proceed.  

The objective of the project is to assist Federal land managers in developing a strategic monitoring program that 
can clearly show how inventory, monitoring, and research information will be used to manage ecological resources 
potentially affected by energy development. A number of ongoing and planned projects in the field offices are 
being examined to determine how information obtained from these projects can be used to assist in decision 
making. Spatially based information will also be collected to develop a preliminary geographic information system 
(GIS) database that can be used to show relationships between ecological parameters and energy development 
attributes. The spatial data can provide a framework for defining needed monitoring information.  

Performers  
Argonne National Laboratory (ANL), Argonne, IL 
Bureau of Land Management (BLM), Pinedale, Kemmerer, and Rock Springs Field Offices, WY  

Results  
The project will provide resource managers with a database of ongoing and planned inventory, monitoring, and 
research projects, recommendations for integrating projects and associated data into planning options, and a 
preliminary GIS information system that contains both energy development information and key ecological data.  

Benefits  
Because energy resources in the upper Green River Valley of southwestern Wyoming (the Pinedale, Kemmerer, 
and Rock Springs administrative boundaries) have not yet been fully developed, the opportunity exists to develop a 
strategic monitoring program that can enable the extraction of energy resources while simultaneously sustaining 
viable populations of sagebrush obligate species. By understanding the spatial relationships between key habitat 
and animal distribution attributes and the location of energy development activities, mitigation strategies can be 
developed that can be monitored over time.  

Background  
Lands administered by the BLM in portions of Pinedale, Kemmerer, and Rock Springs Field Office jurisdictions 
contain substantial reserves of natural gas. While some of the lands overlying these gas reserves have been 
developed (e.g., operational gas wells), the number of proposed projects seeking approval by BLM and the State 
of Wyoming indicate that the extraction of natural gas will increase significantly over the next 10 years.  

A key energy-environment issue that must be addressed by the field office managers is how best to maintain the 
sagebrush vegetation complex and associated sagebrush obligate wildlife species while allowing energy 
development to proceed. The Upper Green Valley contains some of the highest-quality sagebrush vegetation 
communities located on BLM-administered lands in the Western United States. Perturbations to this vegetation 
complex could affect a number of habitat conditions (e.g., food supply, breeding areas, and migration routes) 
required by the obligate species.  

Summary  
To assist the BLM land managers with developing an integrated monitoring program, the project will construct a 
database of ongoing and planned inventory, monitoring, and research projects and identifying potential information 
gaps that may require additional analytic or data collection tasks. By integrating the database with land 
management plans, this project will allow BLM land managers to implement adaptive management more efficiently. 



A GIS database will also help develop well-defined data quality objectives and informational needs. Preliminary 
spatial data will highlight opportunities to develop monitoring information that will be able to clearly track changes 
occurring in key ecological indicators over time and at key locations exposed to new energy development.  

Because other organizational units are confronted with similar energy-environment issues, the project should 
provide a template or methodology that will allow them to develop their own integrated monitoring plans. It is 
expected that the proposed approach will be inclusive—that is, State and nongovernmental organizations will be a 
necessary component of the strategic monitoring program. In fact, a key benefit of an integrated program will be to 
highlight ongoing and planned collaborative efforts between the State of Wyoming, industry, and the BLM field 
offices.  

The project tasks are as follows:  

Task 1 – ANL (with initial assistance from BLM staff) will develop a database of ongoing and planned inventory, 
monitoring, and research projects that addresses a set of sagebrush obligate species. The database will provide 
initial information on the scope of current efforts to analyze current energy-environment interactions in the Upper 
Green River Valley of Wyoming.  

Task 2 – Upon completion of the draft database, ANL will conduct a workshop to discuss the findings derived from 
the database (especially addressing information gaps). The workshop will also use field office planning goals and a 
set of preliminary conceptual models prepared by ANL to define overall program goals and objectives. The 
conceptual models will develop specific connections among such factors as disturbance, habitat and population 
requirements, thresholds, and data requirements. A key component of these preliminary conceptual models will be 
an evaluation of driver-receptor linkages related to energy development and associated disturbance issues. The 
development of a set of driver-receptor linkages will allow researchers to clearly express relationships that require 
further investigation and analysis.  

Task 3 – Once the draft database and preliminary conceptual models have been developed, a preliminary GIS 
database that contains habitat and animal population data, as well as energy data, (well locations, pads, roads, 
and other infrastructure) will be constructed to highlight how current data can be integrated to monitor changes 
over time. This will assist in defining priorities, data gaps, information needs, and, most importantly, show 
relationships among program elements.  

Task 4 – A strategic monitoring program report will be prepared that will contain the GIS database, a systematic 
integration of current and planned Pinedale projects, a clear presentation of data-quality objectives as these 
pertain to required monitoring information, and requirements, if any, for new data or information.  

Current Status (July 2007)  
While the project was funded at the beginning of FY2006, project work was not fully initiated until new BLM field 
office management in Pinedale, WY, had an opportunity to review the original proposal and suggest required 
changes in the task areas. This review and subsequent approval of task areas occurred in April-May 2006. Current 
work (February 2006–September 2007) now focuses on completing a GIS database of animal population data, 
remote sensing land use data that can be used to track changes over time, and current and planned locations of 
energy infrastructure development. BLM requested the database to determine how ongoing and planned projects 
can be better integrated and to determine where potential data gaps may exist. Importantly, a decision was also 
made to expand the scope of the geographic area covered by the project to include the Pinedale, Kemmerer, and 
Rock Springs field offices. The database now contains information on the location and type of gas wells, 
infrastructure, especially road construction to well sites and water use, sage grouse leks and nets sites, 
physiographic information (land forms and topography), ungulate movement (elk, mule deer, and pronghorn 
migration routes), and urban development. We are now completing spatial statistics to determine if energy 
development and habitat variables show any co-variance or nearest neighbor effects. In addition, we are 



determining best locations to conduct continued monitoring. We will be submitting a paper to a peer-reviewed 
journal in September to complete the study.  

Funding  
This project was funded under the Oil and Gas Environmental Solutions Program.  

Project Start: September 9, 2005 
Project End: September 30, 2007  

Anticipated DOE Contribution: $150,000  
Performer Contribution: $0  

Other Government Organizations Involved: Bureau of Land Management, State of Wyoming  

Contact Information  
NETL - John Ford (john.ford@netl.doe.gov or 918-699-2061) 
ANL – Dr. John R. Krummel (jkrummel@anl.gov or 630-252-3269)  

 
Location of new gas wells (green dots) and sage grouse nests (Brown dots) during the 2005 survey in Pinedale 

and Rock Springs Field Offices. 



 

Sage grouse hen.  



 

Sage grouse captured for tagging and monitoring.  

 


