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TASK 1A 
Conservation Planning for Sage Grouse and CBM - “Potential effects of Coal Bed Methane Development on 
Greater Sage-Grouse”  

Goal 
The goal of this task is to provide a fact-based framework for assessing potential impacts of coalbed natural gas 
(CBNG) to sage grouse populations. If impacts are identified, research findings will provide the biological basis for 
ways to mitigate identified impacts.  

Performers  
University of Montana, Missoula, MT 
Bureau of Land Management (BLM), Miles City and Billings, MT, Buffalo and Cheyenne, WY  

Results  
The following is a summary of results to date for this research:  

 Male lek (mating arena) count data show the region-wide sage grouse population declined by 84 percent 
during 1988-2005. In 1990-1995, severe population declines occurred prior to the onset of energy development. 
After the onset of CBNG development in 1997, the pace of development increased rapidly. During 2000-2005, sage 
grouse populations in CBNG areas declined by 86 percent, (down 33 percent per year), whereas populations 
outside CBNG declined by 35 percent (down 8 percent per year). Among lek complexes of known status in 2004-
2005, only 34 percent remained active within CBNG fields, compared with 83 percent of leks adjacent or outside 
CBNG fields. During 2000-2005, leks in CBNG fields had 11-55 percent fewer males per active lek than leks outside 
CBNG development areas. All known remaining leks with =25 males occurred outside CBNG fields in 2005.  

 Findings show that CBNG development is having negative effects on sage grouse populations over and 
above those of habitat loss caused by wildfire, sagebrush control, or conversion of sagebrush to pasture or 
cropland. Moreover, the extent of CBNG development explained lek inactivity better than power lines, pre-existing 
roads, or West Nile virus (WNV) mortality.  

 Research findings show a lag effect, with leks predicted to disappear, on average, within 4 years of 
CBNG development. Intensive monitoring also allowed researchers to estimate the precise timing of lek 
disappearance relative to CBNG development. Regardless of other stressors, 22 of 24 lek complexes (92 percent) 
did not go inactive until after CBNG development came into the landscape.  

 The current density of CBNG development (80-160 acre spacing) is three to six times greater than the 
level that sage grouse can tolerate. Leks typically remained active when well spacing was =500 acres (1.3 wells per 
section), whereas leks typically were lost when spacing exceeded 40 acres (4.2 wells per section).  

 After controlling for habitat quality, research shows that sage grouse in winter avoid otherwise suitable 
habitat that has been developed for CBNG. Sage grouse select for sagebrush flats but avoid rugged terrain and 
coniferous habitats.  

 Avoidance of CBNG areas in winter and the high likelihood of lek loss in spring threaten to severely 
impact populations along the Montana/Wyoming border, where models classify only 13 percent of area as high 
quality winter habitat. Options are limited for these populations of birds because they rely on the same landscapes to 
breed, raise broods, and survive the winter.  

 Undeveloped winter habitat is more abundant south and east of the city of Buffalo, WY, than north along 
the border of Montana. Sagebrush here provides winter habitat for birds that nest as far north as 24 miles, where 
winter habitat is poor. Unfortunately, the migratory nature of this population means that separate nesting and 
wintering grounds need to be conserved if this population is to persist.  



 WNV mortalities of 2-25 percent per year in radio-marked sage grouse since 2003 show that the disease 
is a new and permanent stressor to sage grouse populations. Mortality from WNV may have population-level 
impacts because female survival plays a vital role in population growth. Mortality events from WNV in 8 of 11 states 
since 2003 support the need to conserve the sage grouse across their remaining range to spread the risk of impacts 
from disease.  

 Research shows that CBNG ponds pose a threat to sage grouse because they provide habitat for 
mosquitoes that spread WNV. Landscapes with the highest mosquito densities also harbor the highest infection 
rates in Cx. tarsalis, the species of mosquito that spreads the disease. Larval Cx. tarsalis were produced at similar 
rates in CBNG and natural sites, and CBNG ponds produced Cx. tarsalis over a longer time period than agricultural 
irrigation. The sheer number of CBNG ponds and associated mosquito habitat they provide may have implications 
for human health and safety.  

Benefits  
Spatially-explicit planning tools, when coupled with knowledge of bird movements and active lek locations, provide 
a biological basis for decision-makers to formulate an effective conservation strategy for sage grouse. The next 
step for stakeholders is to formulate a strategy, evaluate alternatives, and initiate implementation.  

Background  
The greater sage-grouse has become a national icon for conservation of the sage-steppe ecosystem in western 
North America. Previously widespread, the species has been extirpated from ~50 percent of its original range, with 
estimated population declines of 15-90 percent since the 1970s. Loss and degradation of habitat from 
anthropogenic change is the most important factor leading to isolation, reduction, and extirpation of populations.  

CBNG development in the Powder River Basin is a major component of America’s bid to minimize its dependence 
on foreign energy sources. Disagreements among government, industry, and environmental groups concerning the 
adequacy of best management practices to safeguard sage grouse populations have influenced speed and 
location of development. The crux of the issue lies in understanding whether sage grouse populations are 
impacted by land use change associated with CBNG development. Specific is the need to know whether birds are 
avoiding development and whether sage grouse productivity in developed areas is lower than that in undeveloped 
landscapes.  

These and other concerns, such as WNV, were important contributors to the process that led the U.S. Fish and 
Wildlife Service (FWS) to consider protecting sage grouse populations under the Endangered Species Act. A “not 
warranted” decision from FWS on January 7, 2005, now places implementation of conservation measures squarely 
on the shoulders of Federal and State agencies and their successful interactions with “sage grouse local working 
groups.”  

The public has placed the onus on government to show leadership in sage grouse conservation because Federal 
agencies such as the BLM own and manage >60 percent of remaining sagebrush habitats. Federal agencies have 
called on the scientific community to evaluate whether CBNG development impacts sage grouse populations, and 
if so, to develop conservation planning tools that empower government to facilitate energy development while 
providing sound environmental protections.  

Summary  
Additional research goals are to:  

 Analyze vital rate data from radio-marked birds to evaluate whether additional impacts are present that 
contribute to population declines.  

 Validate habitat models using long-term study sites and a new study site where data are collected that 
were not used to create models.  

 Use marked birds to continue this work to realize the full extent of the WNV. (This study was the first to 
document impacts of West Nile virus on sage-grouse populations.)  



 Continue information transfer to stakeholders as a result of this work.  

Current Status (July 2007) 
Project terminated due to budget shortfall.  

Funding  
This project is part of an Interagency Agreement (Federal Lands Technical Partnership) through a Memorandum of 
Understanding between DOE and the Bureau of Land Management. Other non-governmental contributors include 
National Fish and Wildlife Foundation, Petroleum Association of Wyoming, Western Gas Incorporated, Wolf Creek 
Charitable Foundation, Budweiser, and Bighorn Environmental Consulting.  

Project Start: September 30, 2001  
Project End: December 31, 2007  

Anticipated DOE Contribution: $591,400  
Performer Contribution: $0  

Contact Information  
NETL – John Ford (john.ford@netl.doe.gov or 918-699-2061) 
BLM – Tom Rinkes (Tom_Rinkes@blm.gov or 307-332-8404)  

 
Radio-marked sage-grouse. 



 
Sage-grouse leks in the Powder River Basin 



 
Winter habitat suitability in the Powder River basin. Black dots are radio-marked birds; gray shows CBM well 

locations; warmer colors equate to better habitat for birds. 

 


