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Colorado and New Mexico are endowed with multiple energy 
resources: oil and gas, shale gas, coal bed methane, uranium, 
geothermal, wind, and solar, and thus represent a microcosm of 
issues that affect the Western United States. Increased demand 
for energy—renewable and nonrenewable—drives the intensified 
development of all forms of energy in the region. Much of the 
increased energy development occurs on public lands that 
represent about 40 percent of Colorado and New Mexico. The 
economies of both States benefit from the revenues produced 
by the development of their abundant energy resources. They 
also benefit from the rich array of historic, scenic, recreational, 
and ecologic resources that characterize the region. Resource 
managers and other decisionmakers are expected to balance the  
benefits of the rapid development of energy resources in light of  
their potential effects on these other resources.

A Context for 
Decisionmaking

Decisionmakers in 
Colorado and New Mex-
ico—in Federal, State, and 
local governments, as well 
as in the private sector—
need to make choices about 
developing or preserving 
sometimes competing 
resources. They currently 
make these decisions 
without the benefit of an 

integrated analysis to understand the cascade of effects 
from the various decision alternatives. Although aspects 
of the environmental implications of energy develop-
ment have been studied, information is not synthesized 
in ways useful to decisionmaking. Resource managers 
would like to plan ahead and anticipate decisions so they 
can evaluate the potential consequences and tradeoffs of 
management options. By 
collaborating with deci-
sionmakers to identify the 
most pressing information 
needs, an interdisciplin-
ary team of scientists 
with the U.S. Geological 
Survey (USGS) will tailor 
analyses and develop a 
framework to best meet 
decisionmaking needs.

A Framework for Analysis
USGS scientists will evaluate the environmental 

effects of energy development by using a multistep pro-
cess—or framework—designed to allow decisionmakers 
to compare the cumulative effects and tradeoffs produced 
by different mixes of energy development. The evaluation 
will begin with estimates of the potentially 
available energy resources in Colorado and New 
Mexico. USGS produces energy resource assess-
ments for nonrenewable energy resources (oil 
and gas, coal, uranium, and oil shale), which will 
serve as the basis for these estimates. Quantifying 
potentially available energy resources will make 
it possible to estimate the amount of supporting 
infrastructure associated with development and 
extraction of a given type of energy resource.  
This analysis can include, for example, an estimate 
of the likely number of well pads anticipated for 
extraction of the oil and gas resources from a field, 
or the number of wind turbines required to meet 
State electricity production goals.
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The required infrastructure for each different energy 
type has environmental implications. For example, well-
pad density for oil and gas development has implications 
for water use and production, road networks to service 
the wells, and potential habitat fragmentation. Similarly, 
the infrastructure requirements for a wind facility include 
turbines, access roads, buried electrical cables, and a 
connection to the larger electrical grid. Developing a 
framework for analysis of the various energy types and 
the environmental implications of their development 
will allow decisionmakers to compare multiple energy 
strategies and scenarios that involve different mixes of 
energy types. 

 The Energy Atlas will be a dynamic product. Con-
tinued collaboration with decisionmakers to assess their 
changing needs—and the addition of new information 
from ongoing research in the area of infrastructure “foot-
prints”—will guide on-going analyses and refinement 
of the Atlas. Anticipated is an evolving, up-to-date and 
interactive Energy Atlas for decisionmakers, designed to 
help them address the developing energy picture for the 
region. The Energy Atlas will thus inform the dialog about 
future energy development in a region striving to maintain 
its rich natural heritage while capitalizing on its unique 
energy potential.

The ultimate goal of our effort is to develop decision 
support tools that allow decisionmakers to evaluate energy 
development scenarios using the information contained 
in the Energy Atlas. Collaboration with decisionmakers 
is essential to ensure that these decision-support tools are 
tailored to their needs.

Surface disturbance from oil and gas wells in one square mile, Weld County, Colorado. Modified from 2009
imagery provided by the National Agriculture Imagery Program. 

Online Interactive Energy Atlas can be used to evaluate energy footprints.

	
An Interactive Energy Atlas 

The framework for analysis of the various energy 
types and the environmental implications of development 
will be synthesized in the form of an Interactive Energy 
Atlas for Colorado and New Mexico. The Atlas will be a 
distillation of key information in formats that allow deci-
sionmakers to evaluate and compare the potential benefits 
and tradeoffs associated with different energy strategies 
or scenarios. Baseline information from current energy 
development in the region will be included—for both 
renewable and nonrenewable energy sources—so that a 
characteristic “footprint” or affected area for each energy 
type can be projected to undeveloped areas with potential 
for similar energy development. Providing this interactive 
resource will assist decisionmakers in anticipating poten-
tial consequences of each type of energy development 
and in making choices or developing mitigation strategies 
once they assess the possible environmental implications 
as new development is proposed. 

Interactive maps, downloadable data layers, com-
plete metadata, and decision-support tools will be 
included in the Energy Atlas. This format is intended 
to facilitate the integration of information about energy 
with key terrestrial and aquatic resources for evaluating 
tradeoffs of energy development and identifying areas 
with energy potential, as well as potential risks to other 
resource values.
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