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Chapter 1. Introduction 
The Grand Mesa, Uncompahgre and Gunnison National Forests (GMUG) are unique in the 
National Forest System (NFS) due to its diversity of mineral and geologic resources 
including: locatable minerals, oil and gas, coal, and renewable energy. 

Background 
Each type of energy or mineral resource within the plan area requires consideration of 
applicable laws, the jurisdiction of other Federal or State agencies, applicable local 
regulations (implementation of which would occur at the project-level), and valid existing 
rights, including non-Federal (that is, reserved and outstanding, or other private) mineral 
rights. The Forest Service has sole discretion in managing mineral materials or salable 
minerals in the Federal estate. Forest Service authority varies for other nonrenewable and 
energy resources based on the class of mineral involved (locatable, or leasable), the land 
status, and mineral ownership. Mineral resources may have reserved or outstanding (i.e., 
private or non-federal) mineral rights which is important to note because the Forest Service 
has limited discretion if a proposal for development is brought forward. 
Since the Forest Service does not have its own regulations for leasable commodities other 
than oil and gas, the agency implements its program responsibilities for coal, geothermal, oil 
shale, tar sands, and other solid minerals through statutory language and via references to 
surface management agency responsibilities contained in 43 CFR 3000. 

Over-arching Direction 
Section 2 of the Mining and Minerals Policy Act of 1970 encourages the development of 
mineral resources, including geothermal resources, on Federal lands by stating that it is the 
“continuing policy of the federal government in the national interest to foster and encourage 
private enterprise in the development of economically sound and stable domestic mining 
minerals and mineral reclamation industries,…(and) the orderly and economic development 
of domestic mineral resources…” 
Federal Land Policy and Management Act of 1976 states that public lands are to be 
managed in a manner that recognizes the need for the domestic sources of minerals, 
including renewable and non-renewable resources. 
FSM 2800 ZERO Code – WO Amendment 2800-91-1 Page 3 defines the minerals 
program mission: 

• Encourage and facilitate the orderly exploration, development, and production of mineral 
and energy resources within the NFS in order to maintain a viable, healthy minerals 
industry and to promote self-sufficiency in those mineral and energy resources necessary 
for economic growth and national defense; 

• Ensure that exploration, development and production of mineral resources are conducted 
in an environmentally sound manner and that these activities are considered fully in the 
planning and management of other NFS resources; and, 
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• Ensure that lands disturbed by mineral and energy activities are reclaimed for other 
productive uses. 

Key Issues 
Concerns and challenges which may be applicable to a revised forest plan include the 
following: 

• Continue meeting national and local demand for certain mineral and energy products 
• Geologic hazard impacts on forest infrastructure 
• Setting the sideboards for future leasing actions based on changed conditions and 

protection of other resources 
• Existing mineral rights may be developed in roadless and other designated lands (some of 

these areas continue to be available for leasing) 
• Prioritize and clean-up abandoned mine lands or lands with previous or active mining 

activity 
• Effects of mineral development and energy production on ecosystem services, human 

health, etc.(e.g., water quality/quantity, climate change, air quality) 

Public Input Summary 
Because numerous laws, regulations and policy direct the minerals programs, it is often 
difficult to separate how these would or would not apply to during a forest plan revision. 
Many of our one-on-one conversations at initial public meetings during the summer of 2017 
were about process rather than specific concerns. 
From public comments received during open houses, we heard the following: 

• Commenter expressed the GMUG should address access roads to vent methane related to 
underground coal mining and oil and gas access roads to guarantee that these access 
roads will be closed and reclaimed with natural vegetation when no longer needed. 

• Commenter expressed that there is a need for continued extraction of energy resources 
and the construction of a new refinery. 

• Commenter expressed that there needs to be clean up of old mines that are impacting 
stream quality. 

• Commenter brought to our attention that the Dept. of Energy (Lawrence Berkley National 
Lab) is conducting a study on Watershed Function Scientific Focus Area in East River 
watershed (http://watershed.lbl.gov/about/). From preliminary contact with the lead 
scientist, it is still unclear how this study would apply to minerals program management 
on the forest or to a forest plan revision. 

Public comments regarding recent fossil fuel extraction projects may also be applicable to 
forest plan revision, including: 

• With regard to oil, gas and coal there is a concern about emissions from both production 
releases of methane and other hydrocarbons and subsequent downstream fossil fuel 
consumption. 

http://watershed.lbl.gov/about/
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• With regard to minerals-related construction activities or drilling wells, air quality 
concerns are often cited as they relate to criteria pollutants. 

• A hot topic is hydraulic fracturing related to oil and gas development. Hydraulic 
fracturing or “fracking” the formation is a physical process that typically uses water and a 
proppant such as sand under pressure to cause microscopic fractures in the reservoir rock 
that will allow hydrocarbons to migrate from porous rock to the wellbore for production. 
The public has expressed concern about potential impacts to, and requested protection of, 
ground and surface water during drilling and production activities. The public has 
commented regarding the water use required for drilling oil and gas wells. Concerns 
about water depletions are often expressed as it relates to Endangered Fish in the 
Colorado River (humpback chub, bonytail, Colorado pikeminnow, and razorback sucker), 
for which GMUG waters are tributary. 

• Concerns regarding potential mineral development in special status lands, such as 
Colorado Roadless Areas. 

From the public comment period on draft assessments, we heard the following variety of 
comments. Where feasible and appropriate at the assessment stage, we have clarified and 
updated information throughout the assessment in response to these comments. For more 
information regarding minerals and energy development on the GMUG and their relationship 
with wildlife habitat, see the Terrestrial Assessment for a discussion on habitat fragmentation 
from a variety of multiple uses. For impacts on air quality from energy development on the 
GMUG and in the surrounding region, see the Air Quality Assessment. Going forward, the 
GMUG will assemble a list of frequently asked questions (FAQs) about the relationship 
between the current Forest Planning process and the future oil and gas leasing process that 
will tier to the Forest Plan. Many comments indicate preferences for items that may be 
appropriate to address at a strategic, broad scale in the Forest Plan, such that the oil and gas 
leasing process can then follow within those strategic sideboards. While many comments are 
not pertinent at this assessment stage, we will be considering these as we move into the 
planning  and analysis phase for the Forest Plan Revision.  

General Comments 

• Commenters expressed similar concerns to previous comments regarding addressing 
minerals development effects and cumulative effects on air quality during analysis phase. 
One commenter has further indicated a partnership is in place for monitoring and baseline 
air studies.  

• Commenters suggest the effects of mineral development should be in included in analysis 
phase on various other resources. One commenter goes on to state  that assessing the 
effects of mineral and energy development is foundational for understanding the current 
condition of the forest and the direction for future forest policy and management and that 
Plan components should be developed regarding the protection of water quality, at-risk 
species, clean-up, and bonded site restoration.  

• Commenter suggests that we should include more maps that show mineral potential and 
maps of areas closed to mining or leasing.  



USDA Forest Service 

4 

• Commenter states that the Assessment should assess the relationship between energy 
development and wildlife and wildlife habitat and the GMUG needs to revisit this Key 
Issue and provide the pubic with information, maps, and analysis.  

• Commenter is concerned about the lack of discussion in the Draft Assessment regarding 
the relationship between energy and mineral development and climate change which is 
identified the last listed key issue. Commenter goes on to state document is notably silent 
on climate change pollution and its relationship to activities on the GMUG. The Forest 
Service must present climate pollution information from energy sources in an assessment. 
Given that a significant portion of our nation’s coal, oil, and natural gas come from 
federal public lands, obtaining an accurate understanding of the net climate change 
emissions caused by the development of federal fossil fuels on the GMUG, and possible 
options to reduce or eliminate such emissions, is critical. Commenter further requests the 
GMUG acknowledge these effects in its assessments and also acknowledge that these 
consequences drive a need for change in the GMUG’s policy and management regarding 
fossil fuel resources.  

• Commenter asks about our statement: “Consider recognizing valid, existing mineral and 
lease rights, irrespective of any new overlapping plan component, management area, etc. 
in the revised Forest Plan.” What does this mean? Why is it identified first in the list of 
potential need for plan changes?  

• Commenter has included maps identifying conflicts between oil and gas development and 
sensitive wildlife habitat..  

• Several commenters have keyed in on data gaps and needs for change that we have 
identified related to mineral (mining or leasing) withdrawals.  These include:   
o How mineral potential is addressed in roadless areas in terms of discretionary or 

administrative withdrawals;  
o Suggestions about roadless areas in entirety being withdrawn from mineral entry;  
o Specific withdrawals (cited examples include fens, trails, campgrounds, ski areas, 

Matterhorn Mill, Ames hydroelectric plant penstock, other unspecified historic 
properties, Red Lady mining claims ).  

• Commenter notes the assessment indicates that there are multiple electronic databases to 
consult to determine the current status of minerals open to entry, closed to mining or 
closed to leasing and that we should synthesizing and update this information.  

• Commenter suggests limiting mining development and/or closing the following areas to 
mining and leasing:  Coal Creek, East River Valley, Slate River, Washington Gulch, and 
Slate River watersheds.   

• Commenter suggests referencing additional best available science.  
• Commenters have suggested that we prevent extractive (logging, oil and gas) and non-

compatible uses in roadless areas, important watersheds and habitat, and other critical 
natural or recreational lands.  

• Commenters request that the USFS: 1) properly account for and require management to 
actively limit carbon and other climate pollution, and 2) should require that the best 
available technologies be employed to retard methane and greenhouse gas emissions 
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from coal, and oil and gas drilling, production and transportation, and 3) include effects 
analysis of greenhouse gases.  

• Commenters suggest several stipulations or variations on alternatives considered be 
applied to leaseable minerals including:  
o No Surface Occupancy (NSO) stipulations for roadless areas 
o Emphasize keeping roadless area free from roads. 
In roadless upper tier acres, new leases should only be available two miles from an area 
allowing surface occupancy, with an extension to three miles if the lessee is certain they 
can access the minerals without surface occupancy. Technology may shift in the future, 
and the plan can be amended when new technology allows for no surface occupancy at 
greater distances from the pad than present technology. The plan shouldn’t speculate 
technology that doesn’t exist.  

• Commenters suggests that we add a need for change statement to address additional 
leasing stipulations/licensing conditions (examples cited include SIAs and other specially 
designated areas, CRAs, special values, high-value scenery, water, endangered/protected 
wildlife, historic properties, other areas not suitable for leasing and other resources).   

• Commenter suggests the addition to "concerns and challenges of”: a.) "Evaluation of 
compatibility of mineral resource development with other existing and reasonably 
anticipated non-mineral resource activities." b.) "Consideration of development impacts 
over discrete time frames (e.g. immediate, near term, long term)." c.) "Consideration of 
'no development' impacts alternatives in certain discrete geographies."  

• Several commenters expressed support for continued multiple use management and 
balancing outdoor recreation and conservation with grazing and energy/mineral 
extraction where appropriate and feasible.  

• Commenters suggest alternatives to be considered during the analysis phase including: 
multiple-uses (includes: continued mineral/energy development), no energy/mineral 
development, and minimal energy/development, prohibiting oil and gas leasing in 
roadless.  

• Commenter suggests we move toward renewable energy to preserve the GMUG.  
• Commenter believes it is incongruent to simultaneously plan for climate change 

adaptation while ignoring the ways GMUG activities are contributing to climate change. 
Commenter requests the addition of a ‘need for change’ statement for the GMUG to 
include the greenhouse gas emission potential in their decision-making related to energy 
resources.  

• Commenter expressed concern about the number of locatable mining claims (mostly 
placer claims) that have been claimed in recent years on the federal mineral estate within 
the GMUG and BLM lands.  Commenter mentions the difference between BLM and NFS 
regulations and effects on other recreational activities. Lastly commenter recognized 
these claims are processed according to 1872 Mining Law, but USFS should be proactive 
in determining if these claims are accurately described and meet all requirements, and if 
not, should work with the BLM to invalidate them. 
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• Commenter states in the “Issues in the Broader Landscape” section, it should be 
recognized that BLM field offices are also in revision or amendments that might pertain 
to Gunnison Sage-grouse and could affect management decisions for federal and private 
mineral estates.  

• Commenter suggests the GMUG 1) should use the Social Cost of Carbon (SCC) and 
social cost of methane and other greenhouse gases (SCM) to inform and improve its 
policies and management; 2) explicitly recognize that SCC is a tool to quantify the 
climate impacts of a proposed action and to compare alternatives, and thus has far 
broader relevance to the NEPA process then just cost-benefit analysis; 3) should 
recognize that uncertainties pertaining to SCC and SCM do not cut both ways and 
certainly do not warrant exclusion of SCC from NEPA analyses; 4) explain that the 
express purpose of assessing SCC is to provide an apples-to-apples basis for comparing a 
project’s economic benefits with climate pollution costs. 

• Commenter states draft assessment’s discussion of energy-related infrastructure, and 
pipelines specifically, neglects to address the wide range of potential impacts posed by 
pipelines.  Commenter further states we should assess the potential for unreported 
incidents and their cumulative impacts on air, water, and soil quality along the lengths of 
the many miles of pipelines currently existing and proposed in the forest area; conduct 
more research to assess the risk of increased wildfire ignition potential along pipeline 
corridors for both transmission lines and unregulated gathering lines; and include the 
potential impact zones of oil and gas-related pipelines in the Plan.  

• Commenter states that regarding “Economic Sustainability,” the Draft Assessment 
glosses over the unsustainable nature of prioritizing fossil fuel development; royalty rate 
reductions granted by the Department of Interior for the West Elk Coal Mine reduce 
royalty payments to local communities. Also assessment needs to identify recreation 
conflicts with mineral and energy development.  

Oil and Gas 

• Commenter states per Forest Service Handbook 1909.12, Chapter 10, Section 13.5, the 
assessment should contain a more complete assessment of projections and trends for 
mineral development, as well as impacts to ecological integrity and species diversity and 
that we need a better assessment of the relationship between mineral and energy 
development on the GMUG and climate change.   

• Commenter states that since development of the current GMUG’s Forest Plan and Oil 
and Gas Leasing Amendment there has been a plethora of scientific research devoted to 
mineral and energy development and its impacts on forest resources and human health 
and should identify existing studies, reports, proposals, and other information that may be 
relevant, determine which sources of information constitute the best available scientific 
information, and utilize that information. Commenter also suggested references.  

• Commenter states the Draft Assessment states that “the Forest Service contributes to the 
energy needs of the nation by leasing oil and gas resources,” but the Forest Service also 
contributes to the nation’s greenhouse emissions and climate change through leasing and 
development of oil and gas resources which needs to be explicitly recognized and 
considered.  



Grand Mesa, Uncompahgre, and Gunnison National Forests 
REVISED DRAFT Forest Plan Assessments: Energy, Minerals, and Geologic Hazards 

7 

• Commenters have reiterated previous concerns of air and water quality concerns 
(groundwater and hydraulic fracturing.) and that we should analyze oil and gas 
development effects on traffic, wildlife, drinking water, and neighboring communities 
particularly around Hubbard Park.   

• Commenter notes Potential Need for Change and that we should consider management 
direction to address the displacement of big game and loss of hunting and wildlife 
viewing opportunities on the GMUG as oil and gas development activities expand. 
Management direction should include avoidance and facility/road density limitations in 
the most sensitive habitats to minimize impacts, as well as measures to address 
unavoidably impacted habitats to offset the loss of habitat function (habitat improvement 
or habitat replacement - compensatory mitigation).  

• Commenter notes that relatively high density oil and gas development has been 
documented to have population-level negative impacts on wildlife, which in turn 
negatively impacts hunting and wildlife viewing opportunities. In addition, while hunter 
perceptions of oil and gas development activity are mixed, hunting success decreases in 
highly roaded landscapes such as those in active oil and gas developments. Commenter 
asks that we include a description of unavoidable impacts to wildlife populations and loss 
of hunting and wildlife viewing opportunities as oil and gas development activities 
increase.  

• Commenter asserts that hydraulic fracturing must not be allowed near sensitive terrestrial 
ecosystems, aquatic ecosystems, and watersheds. When wastewater from oil and gas 
extraction is accidentally or illegally released into the environment, the ecological 
impacts can be immediate and readily visible. Produced water may also contain toxic 
chemicals and potentially toxic agents that occur naturally in the rock formation, 
including radioactive isotopes, organic compounds (such as benzene), ions (such as 
bromide, calcium, and chloride), and metals (such as cadmium, lead, and mercury).  

• Commenter states oil and gas exploration/development in mountainous regions such as 
this area is inappropriate and should be restricted to flatter areas to minimize visual 
impact from road cuts.   

• Commenter states that more realistic and conservative oil and gas development 
projections that would come from a reevaluation of the RFD in light of new data could 
alter the decisions made in the revision process.  

• Commenter states the assessment mischaracterizes the status and impact of roadless 
protections as they pertain to existing leases issued after 2001 that overlap roadless areas. 
On pages 9-10 of the Draft Assessment the agency suggests that the Colorado Roadless 
Rule (CRR) resolved any issues with gap leases by superseding the 2001 Roadless Rule 
(RACR) and grandfathering existing leases. 

Note: the legal status of existing leases in Colorado Roadless Areas will be clarified as we 
develop a list of FAQs related to mineral and energy development. 
• Commenter states that GMUG should proactively ensure protection of roadless areas in 

several ways that the Draft Assessment fails to consider: 1) when the GMUG revises its 
Oil and Gas Leasing Availability Decision, it should consider closing roadless areas to oil 
and gas development completely, especially upper tier roadless areas and the agency 
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should impose NSOs to protect all roadless areas; this can be done in the plan revision as 
well; 2) allowing existing and undeveloped leases to expire, rather than granting 
extensions, so that if there is still interest in developing those lands, such development 
proceeds under updated terms, i.e., a new lease with protective stipulations that comply 
with the CRR.  

• Commenter requests that we include in the assessment a description of the development 
activity occurring in the adjacent Bull Mountain and Deadman Gulch Units. Commenter 
states that some of the infrastructure being constructed in neighboring units is being 
constructed with expanded development on the GMUG in mind and that development on 
the GMUG will become more cost-effective once the infrastructure is completed.  

Coal 

• Commenter states that drainages south of the West Elk coal mine (i.e, Minnesota Creek) 
have not been sufficiently rehabilitated, particularly roads and well pads cut into the area 
that are still in use by motorized travelers.  

• Much like the section of the Draft Assessment devoted to oil and gas, the section on coal 
needs to explicitly note and consider the relationship between coal development on the 
GMUG and climate change, something that it has not done.  

• Commenter states the assessment should disclose the volume of coal production likely to 
occur on private lands as a result of mining on public lands. Mining public coal on the 
GMUG supports the mining of private coal on other lands, and this needs to be 
acknowledged and discussed in the Assessment.  

• Commenter states, the numbers for coal production in the Draft Assessment (Table 2, 
Page 16) appear to be low. The West Elk Coal Mine alone produces about four to five 
million tons of coal per year. Given this, it is unclear why the Draft Assessment’s highest 
number is under three million tons. Please correct or explain this discrepancy.  

• Commenters suggest that the Forest Plan (and needs for change) should require methane 
mitigation or capture at coal mines and rely on the best available technologies to do so.  

• Commenter suggests we include an economic evaluation of coal in the national energy 
portfolio, implying that most of the coal will be exported. Commenter specifically 
focuses on the West Elk Mine and its parent company, Arch Coal, which conducts 
domestic and international business from their various coal supply regions.  

• Commenter would like us to address impacts from coal mining on climate change, 
groundwater depletion, other land uses, air quality, subsidence, wildlife, coal 
transportation, and delayed reclamation. Additionally, to the extent it applies to resource 
effects (and not to methane capture addressed above), commenter requests that we 
identify and utilize sources of best available science when addressing coal impacts.  

• Commenter quotes from the draft assessment, “Coal from the North Fork Valley is often 
used to blend with lower quality coal to ensure power plants meet emission standards…” 
and wants us to acknowledge that this practice prolongs reliance on coal as an energy 
source.  

• Commenter suggests that we retire or phase out existing coal operations.  
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• Commenter expressed support for infrastructure for the utilization of captured methane 
from coal development.  

Mining and Mined Lands 

• Commenters expressed support for prioritizing the clean-up of Carribeau Mine and Mill 
site, Matterhorn Mill Tailings site, New Dominion Mill site, and Telluride Valley Floor 
Tailing sites, Coal Creek and Slate River watersheds.  One commenter also suggests 
consideration of cooperation of the Forest Service, if applicable, to the clean-up of the 
San Bernadino Mine site.  

• Commenter suggests we use the State’s 2017 303d list, or latest available, to prioritize 
mine site clean-up segments instead of the list used in the draft assessment.  

• Commenter requests abandoned mine land inventories should be reviewed and mines that 
present hazards for humans or the environment should be prioritized for cleanup, with 
emphasis on those mines with drainage that is stressing or killing vegetation, negatively 
impacting ecosystems, and water quality; and those mines that are near enough and 
visible enough to popular roads and trails to create a human nuisance.  

• Commenter requests consideration of an "Enforcement Mechanisms" section that would 
address "pro-active" mechanisms (e.g. financial security) for closure of existing mines 
and to address "prioritization" of abandoned lands.  

Other Leaseables 
Commenter suggests that we identify areas on the forest where other leaseable metal/ 
minerals development is occurring and provide stipulations for them.  

Geohazards 

• Commenters have suggested we include ice jams/floes, lava flows and evaluate 
earthquakes and fault lines and review mapped acreages of avalanches in geohazard 
analysis. One commenter states an avalanche study has been conducted for the corridor 
between Mt. Crested Butte and Gothic and will provide study. Another commenter 
suggests we contact Colorado Avalanche Information Center, local mines and Helitrax 
regarding avalanche monitoring.  

• Commenter notes that our draft assessment missed faults rated for a quaternary 
movement that could be sources of earthquakes felt on the GMUG and that more recent 
USGS and CGS data than 2008 should also be incorporated into the assessment.   

• Commenter notes geohazard or underlying geologic formations (primarily on the Grand 
Valley and Paonia Ranger Districts) that are conducive to unstable soils and further states 
that oil and gas well fracking fluid injected in soils could cause soil movement in these 
areas. Commenter also asks about soil surveys.  

• Commenter states that dust-on-snow events should be considered a geohazard. 

Use of Best Available Science 
Best available science was used to develop this assessment, including: 
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• Bureau of Land Management’s (BLM) LR2000 and Colorado’s COGCC databases were 
relied on for current developments, leases, and units. 

• EIA, ONRR, and yearly agency summaries of the same data was relied on for socio-
economic production data. 

• Federal Agency reports and analysis were consulted for suitability of sites. 
• Current GMUG project analyses was reviewed for analysis assumptions/site predictions. 
• Current RMP planning efforts by BLM field offices contain reasonably foreseeable 

development scenarios for oil/gas and coal used in predicting trends. 
• Current policy was reviewed, where appropriate. 
• Case law was brought forward as part of the legal framework. 
• Web searches were used to identify other activities and legislative proposals that would 

affect these resources that are outside of the GMUG’s control. 

Chapter 2. Condition and Trends 
Renewable Energy 
Renewable energy development provides opportunity for clean sources of energy that 
reduces or off-sets possible greenhouse gas emissions from fossil-fuel based energy sources 
and provides some economic benefit the surrounding communities. 

Solar and Wind 
There are two general categories of solar technologies: concentrated solar power (CSP) and 
photovoltaic (PV). CSP technologies use reflective surfaces to concentrate the sun’s energy 
to heat a fluid which then drives either a steam turbine or heat engine to produce electricity. 
PV technologies convert the photons in sunlight directly to electricity. For wind energy, the 
spinning motion of wind turbine blades is used to convert kinetic wind energy to mechanical 
and a generator converts the mechanical energy to electricity. 
National Renewable Energy Laboratory (NREL) and the Forest Service have prepared a 
report (NREL 2005) to identify and evaluate the potential for solar and wind energy resource 
development on NFS lands, including administrative and physical limitations on access to 
them. NREL’s report concluded that 495 acres may be suitable for 991 MW of solar (PV) 
production and 11,297 acres may be suitable for 2292 MW of wind farm production on the 
GMUG. Zvolanek et al. (2013) refined the data (including removing private land from within 
the proclamation boundaries) used by NREL and identifies a slightly reduced 432 acres (433 

                                                 

1 Assumes 5 acres/1 MW 
2 Assumes 50 acres/1 MW 
3 Assumes 10 acres/1 MW 
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MW) available for PV power and much reduced 2,039 acres (414 MW) available for wind 
power for the GMUG. The areas of potential excludes congressionally designated areas, 
special management areas and Roadless Areas. Under either scenario, this is a very small 
percentage of the GMUG that is considered suitable for these types of development. Maps 
for these projections are available within the report at: 
https://digital.library.unt.edu/ark:/67531/metadc871583/. 
Renewable energy development including commercial solar (specifically PV as CSP is not 
viable) and wind on the GMUG has, to date, not been proposed or developed. These 
activities would be proponent-driven. There are numerous other requirements that must be 
met to make these types of proposals viable including road access, distance from 
transmission lines, slope, etc. These types of energy development which include the 
incompatible areas are addressed in handbook direction (FSH 2709.11 Chapters 70 & 80), so 
would not require additional direction in forest plan revision. Due to climate change concerns 
and increasing cost-competitiveness of solar PV, it is believed that these renewable energy 
technologies and developments will continue to expand, but it is unknown if this interest will 
include the limited number of suitable acres on the GMUG specifically. 
Solar chargers (PV) have been used on a micro-scale on the forest to support communication 
sites, range improvements and other infrastructure such as lights at restrooms. Locally, water 
well windmills have been used in the vicinity since early settlement for micro-scale 
residential/agricultural purposes. 

Hydro 
Hydro-electric plants are operated under Special Use management direction in agency policy 
in FSM 2770 and FSH 2709.15 Chapter 60, authorized under several Acts (Federal Power 
Act of June 20, 1920, Acts of March 3, 1899 and June 25, 1910, and Energy Policy Act of 
October 24, 1992) and codified in 7 CFR Section 2.60(a)(28). 
In the current Forest Plan (III-74) the applicable direction includes: establishing priorities for 
applications, consideration that the activity might first occur on private lands, and some 
standards for associated utility lines. At the forest plan revision stage, since the permitting is 
covered by law, regulation and policy, it would be appropriate to only include these by 
reference. 
The GMUG has three commercial-scale hydro-electric plants within its proclaimed 
boundaries two of which occur on private land inholdings and are not subject to Special Use 
management direction: 

• The Ames Hydroelectric Power Plant is capable of producing 3.75 MW of electricity is 
near Ophir, CO. This historic hydroelectric plant is of interest because it originally dates 
to 1890, it was developed to supply electricity to the Gold King Mine for running the 

                                                 
4 Assumes 50 acres/1 MW 

https://digital.library.unt.edu/ark:/67531/metadc871583/
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stamp mill in an area where wood supply was scarce, and it is still operational for 
commercial generation. It is located on NFS lands5. 

• The historic Smuggler-Union Hydroelectric Powerplant near Telluride, CO was built to 
power the Smuggler-Union Mine in 1907 It operated in its original configuration until its 
decommissioning in 1953, serving the Idarado Mining Company. A local resident 
acquired a 99-year lease from the Idarado Mining Company for the property in 1988 and 
restored the facility to operation in 1991 with power being generated by its original 2300 
volt Westinghouse Electric AC generator, one of the oldest AC generators still in 
operation. In 2010 the lease was reverted to the Idarado Mining Company. Idarado 
operates the plant and the power generated now provides about 25% (2,000 MW/year) of 
Telluride's demand for electricity. This plant is on private lands. 

• The historic Ouray Hydroelectric Power Plant (formerly known as Ouray Electric Light 
and Power Company) is one of the four oldest operating power plants in the world and 
has been at its current location since 1890 in Ouray, CO. The power plant was purchased 
in April 1992, from the Colorado-Ute Electric Association and the dam was restored, 
pipe replaced and the power house modernized. In the spring of 1994, the power plant 
was able to once again produce electricity at the rate of ~900 kW. This plant formerly on 
NFS lands is now on private lands as the land containing the penstock was conveyed in a 
Townsite Act sale to the City of Ouray several years ago. 

Given that existing power plants are over 100 years old and the difficulty of permitting these 
facilities on federal lands, there are unlikely to be new commercial-scale, privately-owned 
hydro-electric power plants proposed or developed during the planning cycle on the GMUG; 
however, there has been on-going long-term discussion for a small commercial facility on the 
Grand Mesa and Bureau of Reclamation may have authority to bring forward plans for 
adding commercial hydro-power to existing federal dams on the GMUG. No proposals have 
been submitted to date for either of these activities. 
There are a few micro-hydro (non-commercial scale) generators in use across the forest for 
local electrical supply to power such things as pumps. These have been authorized under 
special use authority. There may be additional or continued proposals for micro-hydro 
generators during Forest Plan revision cycle. 

Geothermal 
Geothermal resource leasing occurs under 43 CFR part 3201 under the authorities of the 
Geothermal Steam Act of 1970, as amended by the Energy Policy Act of 2005. Energy Policy 
Act of 2005 Section 222 requires the Forest Service to consider geothermal in land 
management plans. In compliance with the Energy Policy act, a Final Programmatic 
Environmental Impact Statement for Geothermal Leasing in the Western United States was 

                                                 
5 It is currently unknown if this power plant has been withdrawn from mineral entry and must 
be reviewed with historic documents. 
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prepared in 2008 (USDI and USDA 2008) which identified public and NFS lands with 
geothermal potential as being legally open or closed to leasing6. 
Geothermal leasing is considered in the current Forest Plan at III-54 to III-62 in the same 
sections as oil and gas (see Forest Plan direction below). 
At the beginning of the last planning period in 1983 there had been five geothermal leases 
issued on the GMUG totaling 9,267 acres. These leases had expired without ever being 
developed. 
Two new geothermal leases totaling 3,765 acres on the Gunnison Ranger District near 
Waunita Hot Springs were issued in 2011 for a 10 year term. See Map 5. No proposals to 
develop these geothermal leases have been submitted to date. 
Argonne National Laboratory prepared a report for the Forest Service in 2013 that analyzed 
the potential for enhanced geothermal systems7 (Zvolanek et al. 2013). For the GMUG they 
concluded that 303,462 acres had low geothermal potential, 197,623 acres had medium-low 
potential, 219,738 acres had medium potential, and 1,730 acres had medium-high potential. 
The areas of potential excludes congressionally designated areas, special management areas 
and Roadless Areas. Maps for these projections are available within the report at: 
https://digital.library.unt.edu/ark:/67531/metadc871583/m1/1/ . 
In 2007, Colorado Geological Survey released an Interpretive Geothermal Heat Flow Map of 
Colorado which shows a swath of moderate to high potential heatflow extending from 
Telluride northeast to Gunnison which corresponds with known locations of hot springs. 
USDI and USDA in 2008 also developed a reasonably foreseeable development scenario for 
geothermal, it too included the Gunnison and Ouray Ranger Districts for indirect use8 and 
mentioned Colorado for direct uses. While these analyses cover a larger portion of the 
GMUG, there are a limited number of areas where commercial use might occur or be of a 

                                                 
6This EIS also developed a comprehensive list of stipulations, best management practices, 
and procedures to serve as consistent guidance for future geothermal leasing and 
development on public and NFS lands and amended BLM’s LRMPs. 
7 Enhanced Geothermal Systems are only one type of geothermal resource (also called “hot 
dry rock”), it does not give the complete picture of potential geothermal resources on the 
GMUG. Heat energy can be retrieved by drilling water/steam wells, or it can be found 
directly on the surface of the earth in the case of hot springs. Heat resources found >1 mile 
below the surface are termed geothermal reservoirs; wells drilled into this steam/hot water 
would be used by a geothermal power plant to electricity. Three types of technologies are 
used for geothermal power plants: dry steam, flash steam, and binary cycle. All three types 
recycle the hot water and inject the remaining geothermal fluid back underground. Also, 
geothermal energy can be harnessed through direct use and geothermal heat pump or heat-
exchanger systems (e.g., used to heat buildings and other uses within ~10 feet of the earth’s 
surface). 
8 This Geothermal Environment Impact Statement made a state-wide assumption on 
geothermal for 20 MW in 2015 and 50 MW in 2025. As of 2015 energy data, there is no 
mention of any geothermal production occurring at a commercial scale in Colorado. 

https://digital.library.unt.edu/ark:/67531/metadc871583/m1/1/
http://coloradogeologicalsurvey.org/wp-content/uploads/2013/08/Plate1_Interpretive_Geothermal_Heat_Flow_Map_11x17.pdf
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high-enough potential to be economically attractive. Given the hydrogeologic requirements 
of commercial geothermal development, interest, to date, been has generally limited to areas 
where there is a surface expression of hot springs. Due to geographic and land status 
constraints, most acreage with geothermal leasing development potential is on the Gunnison 
Ranger District. Additionally, hot springs and other geothermal features pose a challenge for 
development because these are areas of high recreational interest to forest users and have had 
tribal cultural significance expressed in the past. It is unknown if geothermal interest will be 
increased during the next planning period or if, like the last planning period, existing leases 
will go undeveloped before they expire. 
While groundwater would be used if geothermal resources are developed, it is not expected 
that effects to either water quality or quantity would be significant or measurable due to 
stipulations and monitoring requirements applied during leasing that would be carried 
forward into development and the assumption that closed systems would be used. 

Biomass 
Aspen trees may be the most economical forest product from the GMUG for biomass 
production (poplars grown in plantations are the benchmark for this assumption); however, 
Zvolanek et al. (2013) conclude that the GMUG has only low suitability (751,571 acres) for 
commercial biomass production due to various factors including distance to transmission 
lines, haul distances, etc. The areas of potential excludes congressionally designated areas, 
special management areas and Roadless Areas. 
According to Colorado’s Energy Office, there is one power plant in the state that uses woody 
biomass located in Gypsum, Colorado (Evergreen Clean Energy’s 11.5 MW), which 
generates electricity primarily using beetle kill trees. The GMUG currently does not supply 
woody biomass to this existing power plant either directly or indirectly through timber 
purchasers. If biomass power plants are proposed in the vicinity of the GMUG during the 
planning period, woody biomass materials (timber or timber byproducts) would be harvested 
in traditional ways. Current Forest Plan addresses these desired conditions, standards or 
guidelines for various resources and they are covered by FSM 2410 and FSH 2409.13 policy 
for timber harvest. 
Like fossil fuels, carbon dioxide is released when biomass is burned. However the U.S. EPA 
states that, “the CO2 emitted from biomass-based fuels combustion does not increase 
atmospheric CO2 concentrations, assuming the biogenic carbon emitted is offset by the 
uptake of CO2 resulting from the growth of new biomass.” (74 Fed. Reg. 24,904, 25,039 
(May 26, 2009)) and U.S. Department of Energy states "CO2 emissions from biogenic fuels, 
including bagasse, wood, wood waste, ethanol…should be omitted from your emissions 
inventory as they are not considered to be anthropogenic emissions." (Voluntary Reporting of 
Greenhouse Gases Program, implementing Section1605 (b) of the Energy Policy Act of 
1992). 
Byproducts of biomass include ash and those traditionally produced from oil. 

Nonrenewable Energy 
Nonrewable energy on the GMUG includes oil, gas and coal. The Forest Service manages the 
surface use; BLM manages the Federal mineral estate leasable mineral resources and has 
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specific authorities and expertise in managing Federal minerals. Depending on the type and 
amount of the mineral resource occurrence in the plan area, coordination with BLM during 
the assessment is warranted. For plan areas with Federal coal resource potential, the 
“Responsible Official shall request an estimate of the coal development potential from the 
BLM for the plan assessment” (43 CFR 3420.1-4((e)(1)). This has been completed in 
approximately 2006 and again for the BLM Uncompahgre Field Office’s RMP revision (in 
progress), but will be verified during the Forest Plan revision analysis. Non-renewable 
energy or fossil fuel development and production on the GMUG is a source of greenhouse 
gases that contribute to climate change.  

Oil and Gas 
Oil and gas is managed under the regulations in 36 CFR part 228, subpart E, section 
228.102(c) and 43 CFR 3100.The Forest Service contributes to the energy needs of the nation 
by making oil and gas resources available for lease. Oil and gas related exploration, 
development, and production activities leave as small a footprint on the land as possible 
consistent with mineral laws and valid existing rights. Lands disturbed in conjunction with 
those oil and gas development activities are reclaimed to stable and productive conditions to 
meet management area desired conditions, multiple-use goals, and any specific resource 
needs identified during project-level NEPA analysis. 
NFS lands within the GMUG encompass portions of the Southern Piceance and Paradox gas-
producing basins. Four delineated gas fields, the Grand Mesa, Ragged Mountain, Oil Well 
Mountain, and Coal Basin fields occur in the Southern Piceance Basin within the GMUG 
(CGS, 2003). 
Direction for local oil and gas leasing and development is provided in a multi-stage process: 
the Forest plan, a leasing availability decision, lease issuance, and the Application for Permit 
to Drill. 
The current Forest Plan (III-54 to III-62) set the stage for oil and gas leasing by including the 
sideboards for which lands are available and the general constraints that would be applied. 
For example, it identified that withdrawals would only be applied in exceptional situations, 
regional lease stipulations would be included, identified areas that would not be available for 
lease including congressionally-designated wilderness areas that are withdrawn from mineral 
entry by law as well as areas where reclamation success would be limited, and likely result in 
irreversible or irretrievable damage (i.e., steep slopes, high erosion ratings, critical habitat for 
threatened and endangered species, etc.), and that leases will include all standard stipulations. 
The subsequent 1993 Oil and Gas Leasing analysis identified that about 900,000 acres of the 
GMUG had moderate to high geologic potential for oil and gas resources (Oil and Gas 
Leasing EIS, Appendix E, 1993). In 1993, the GMUG issued a Record of Decision (ROD) on 
the Oil and Gas Leasing EIS that made about 760,000 acres of NFS lands (~24% of the 
forest) available for oil and gas leasing within that approximately 900,000 acres. Due to 
forest boundary and other land status adjustments, there are currently 752,478 acres (~23.8% 
of the forest) available for oil and gas leasing. See Map 1. The 1993 decision also established 
stipulations required to protect local conditions and resources from effects of drilling and 
producing activities. These conditions and resources include, but are not limited to: wetlands 
or riparian areas, certain types of wildlife habitat, and steep or unstable slopes. The specific 
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areas where surface occupancy is stipulated occurs when lease parcels are processed by the 
GMUG and incorporated into the lease when the lease is issued by the BLM. Actions and 
stipulations generally fall into one of several categories: no lease, standard stipulations which 
apply to all federal and Forest Service leases, leasing with no surface occupancy (NSO) (per 
1993 leasing decision, currently applies to ~152K acres), leasing with controlled surface use 
(CSU) (currently applies to ~215K acres), leasing with a timing limitation (TL) (currently 
applies to ~80K acres) or leasing with CSU and TL (currently applies to ~240K acres). 

Changed Conditions 

Roadless 

In 2001 the Roadless Area Conservation Rule (RACR) went into effect. From 2001-2012 the 
implementation of the RACR was often suspended due to litigation. The RACR provided for 
mineral development in 36 CFR § 294.12(b)(7) with a caveat that allowed road building for 
existing leases. Numerous leases were issued between 2001 and 2012 during periods when 
the RACR was enjoined (not in effect). Most of the leases issued during this time contained a 
“Notice to Lessees” (or lease notice) about roadless (also known as “Rules of the Secretary”). 
Lease notices are not a stipulation, but provide more detailed information concerning 
limitations that already exist in law, lease terms, regulations, or operational orders but do not 
impose new or additional restrictions or requirements. 
On July 3, 2012 the Colorado Roadless Rule (CRR) was finalized. It superseded the RACR 
in Colorado. It also modified, and in some cases expanded the roadless area boundaries. 
Many of the NFS lands available for lease from the 1993 leasing decision occur within 
Colorado Roadless Areas. See Maps 1, 2, and 3. The CRR resolved many leasing issues that 
arose during the previous decade by making oil and gas leases that were issued prior to the 
date of the CRR an existing right that allowed for development of surface infrastructure with 
some caveats. The CRR also provides for future oil and gas leasing, but places additional 
restrictions on it. The CRR establishes two scenarios for leasing: upper tier (a subset of 
CRAs which have limited exceptions to provide a high level of protection) acres and non-
upper tier (all other CRAs without upper tier designation) acres. 

• In CRR upper tier acres, new leases issued after July 3, 2012 will include an NSO 
stipulation per 36 CFR § 294.46(c) without the ability for BLM to grant a lease waiver, 
exception or modification that would allow the surface to be occupied. This upper tier 
scenario applies primarily to the CRR areas located west of the West Elk Wilderness, a 
few areas on the western side of Uncompahgre Plateau and Nucla Division. See Map 2 
and Map 3. This NSO raises a two-fold concern. First, current technology only allows 
directional drilling of oil and gas wells up to a certain distance (~2-3 miles with longer 
distances in this range having reduced production success), so areas that are beyond the 
reach of a horizontal wellbore would not be able to be developed and an NSO stipulation 
would prevent resource (oil or gas) recovery, which would be inconsistent with lease 
terms. This is a potential contradiction between the existing leasing availability decision 
(which did not contain an NSO stipulation for Roadless), lease terms (must be able to 
access the mineral resource within the lease), and the CRR (NSO for any activity). 
Second, the addition of this upper tier NSO is a changed condition from the 1993 Leasing 
decision. Potential remedies could include 1) plan direction to clarify a management 
framework of upper tier acres consistent with the CRR, and/or 2) this could be addressed 
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in a new leasing availability decision, with consideration of a specific distance from the 
outer boundary of upper tier acres such that the mineral resource in the upper tier could 
be accessed consistent with the CRR (i.e., make lands available for leasing in upper tier 
only 2-3 miles from an area that allowed surface occupancy). 

• In CRR non-upper tier areas, the requirement is slightly less restrictive. Surface 
occupancy may be allowed on new leases, but road construction/reconstruction would be 
prohibited without opportunity for BLM to grant waiver, exception or modification to 
that prohibition (36 CFR § 294.46(b)). This differs from the upper-tier acres in that well 
pads may occur on non-upper tier leases, thus shortening the reach of a wellbore; 
however, there may not be a reasonable way to access those well pads unless roads are 
existing or equipment can be transported via aircraft or another method. This is a second 
potential contradiction between the existing leasing availability decision, lease terms, and 
the CRR. 

• Under CRR (36 CFR § 294.44), additional restrictions apply to linear construction zones 
(LCZs). With respect to oil and gas development, LCZs are pipelines or utilities such as 
electric lines to service wells. LCZ restrictions would also be applied as stipulations to 
new leases in upper tier acres; new oil and gas related LCZs would be off-limits except 
per reserved or outstanding rights. In non-upper tier acres, a variety of conditions would 
apply in order for an LCZ to authorized which include: 1) motorized access, without an 
LCZ, is not feasible; 2) an LCZ is consistent with the applicable land management plan 
direction; 3) an LCZ is no wider than its intended use; 4) Within a native cutthroat trout 
catchment or identified recovery watershed, an LCZ will not diminish, over the long-
term, conditions in the water influence zone and the extent of the occupied native 
cutthroat trout habitat; 5) reclamation of an LCZ will not diminish, over the long-term, 
roadless area characteristics (defined in 36 CFR § 294.41) ; and 6) watershed 
conservation practices will be applied to all projects occurring in catchments with 
occupied native cutthroat trout habitat. At the forest plan revision stage, consideration of 
CRAs should include sideboards for LCZs to facilitate addressing items 1-6 above in 
general -not specifically to oil and gas- because a variety of outstanding rights exist and 
future development needs may arise that may require pipeline or powerline 
corridors/infrastructure within CRAs. Stipulations would be applied during leasing 
actions for LCZs, if oil and gas areas are made available for leasing in non-upper tier 
acres. 

Geologic Potential 

Another change in existing conditions applicable at the forest plan and/or leasing stage is 
geologic potential for oil and gas resources. The 1993 leasing decision made lands with 
moderate or high geologic potential available for oil and gas leasing, and did not make a 
decision for areas then-identified as low/no potential. 

• In 2004 and 2006, the BLM prepared assessments of oil and gas potential for the GMUG 
that revised the geologic potential acreage to approximately 704,000 acres (Fowler and 
Gallagher 2004 and Spencer 2006). The primary changes were in areas on the western 
and northern edges of the West Elk Mountains and the southeastern portion of the 
Uncompahgre Plateau which were considered to have low or no currently recognizable 
oil and gas potential. 
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• In 2016, the USGS, based on new technology, revised their geologic formation 
information, which increased the geologic potential for the Mancos shale (USGS 2016). 
The study noted that 74 million barrels of shale oil, 66.3 trillion cubic feet of gas, and 45 
million barrels of natural gas liquids may be technically recoverable in the Mancos Shale 
of the Piceance Basin in Colorado and Utah. As this projection is for the entire Piceance 
Basin, not just the forest, it is difficult to attribute the gas volume potential specific to the 
GMUG. 

• When oil and gas prices have been high, expressions of interest/nominated lands have 
included areas previously believed to have low geologic potential, (e.g., some areas on 
the Uncompahgre Plateau). Lands with low geologic potential were not considered in the 
1993 leasing analysis. Due to this, low-potential parcels would require additional analysis 
in accordance with NEPA to be processed. 

Therefore, at the leasing availability stage, the geologic potential will need to be updated and 
alternatives considered to account for such updated information. 

Current and Projected Potential Development Activity 
During the 1983- ~2005 planning cycle, approximately 40% of the Uncompahgre Plateau 
was under lease. There are currently no active leases on the Uncompahgre Plateau according 
to BLM data. Interest in oil and gas leasing on the GMUG began increasing in 2000 and 
continued for the following six years. Expressions of interest in leases have declined as oil 
and gas prices have fallen over the last several years. As of September 20169, there were 
approximately 106,727 acres of the GMUG under lease for oil and gas development on the 
Paonia Ranger District and the Grand Mesa, with an additional 7,592 acres pending leasing 
actions in BLM’s system. An additional 146,072 acres have been nominated for lease across 
the GMUG; however, industry interest in those parcels may have waned as oil and gas prices 
have remained low. Nominated parcels fall into one of three scenarios, as follows: 

• Approximately 77,391 acres are in various stages of lease processing. 
• Approximately 42,013 acres require re-parceling to account for planning changes on 

neighboring forests. 
• And approximately 26,578 nominated acres fall outside the area analyzed for oil and gas 

leasing in the 1993 EIS, and therefore cannot be offered for lease without additional 
NEPA analysis. 

                                                 
9 There is a discrepancy in the acres in this section between two sets of acreages that the 
GMUG has received from the R2 Regional Office. The GMUG is currently working with the 
Regional Office to identify and resolve dataset acreage differences between 2016 and 2017. 
Maps in appendix represent the September 2016 dataset that is described here. Since the 
2016 dataset, 2017 iterations and even since the draft assessment there have been many more 
changes in specific status of pending or nominated leases submitted to the individual Ranger 
Districts, including the expiration of some units or individual leases have. The GMUG and 
Regional Office are continuing to work to resolve these discrepancies; however, the last 
leases issued appear to have been 7-9 years ago.  
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Development of oil and gas leases (i.e., exploration and/or production well drilling) has been 
sporadic on the GMUG since the 1980s. According to BLM’s 2006 Reasonably Foreseeable 
Development Scenario prepared for Forest Plan revision efforts, natural gas drilling on the 
GMUG was forecasted to include up to 88 new wells between 2006 and 2021. Since the 2006 
RFD, BLM Field Offices have been in LRMP revision and have updated this scenario.  
Approximately half that number of projected wells have been analyzed and five have been 
drilled in the past twelve years. See Figure 1. Planned but not drilled wells (i.e., Applications 
for Permit to Drill (APDs) submitted) include two (currently on-hold due to a change in 
ownership) on the Grand Mesa National Forest, Grand Valley Ranger District and eight on 
the Gunnison National Forest, Paonia Ranger District. Additional wells have been or are 
currently being analyzed in NEPA documents, but have not submitted APDs for approval to 
BLM. See Figure 1. Declines in prices have also resulted in a shift from drilling in the 
Piceance Basin to the Denver-Julesburg Basin on the opposite side of the state (EIA 2017 
Colorado State Energy Profile Analysis). Additional development is proposed/approved on 
neighboring public and private lands, which is included in BLM’s RFD; some of this 
proposed development may use existing infrastructure on the GMUG such as the Bull 
Mountain Pipeline which was constructed in 2007-2008. Similarly, proposed or approved 
development on the GMUG may use existing permitted infrastructure such as injection wells 
or water recycling pits off NFS lands.  

 
Figure 1. GMUG projected and actual oil and gas development ~2005-December 2017 

As of February 2017, Colorado Oil and Gas Conservation Commission (COGCC) reports 
active natural gas production is occurring from 11 natural gas wells (all on the Gunnison 
National Forest, Paonia Ranger District). Average 2015-2017, gas production from these 
wells was about 621 million cubic feet (mcf), whereas, in 2004 it was about 1,000 mcf in 
2004. See Table 1. 
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Table 1. GMUG oil and gas production volumes and values 2015-2017 
[Three-year average was used as it had similar datasets pulled. Source: Office of Natural Resource Revenue, 
NF summary.] 

Product  Average Sales Volume 
(2015-2017) 

Average Sales Value  
(2015-2017) 

Average Bonus bids, 
Rents and Royalties  

(2015-2017) 

Grand Mesa National Forest 
   $59,000 

Oil (bbl) 202.0 $8,803  
Gas (mcf) 185,868.8 $504,784  

Gas products (gal) 372,907.4 $163,512  

Gunnison National Forest 
   $133,916 

Oil (bbl) 106.6 $1520  
Gas (mcf) 434,858.9 $1,118,092  

Gas products (gal) 0 0  
Total N/A $1,796,711 $192,916 

Seven other shut-in wells (capable of production, but not actively producing) exist on the 
GMUG (two on Grand Mesa National Forest and five on Gunnison National Forest). Twenty 
nine wells (11 on the Grand Mesa, 12 on the Uncompahgre and six on Gunnison NFs) have 
been drilled then abandoned, and an additional 29 (twenty on Grand Mesa, one on 
Uncompahgre and eight on Gunnison) have been plugged and abandoned. See Figure 2. 

 
Figure 2. GMUG oil and gas well status by forest 
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In recent years, the GMUG has also received numerous proposals to recomplete existing 
wells as well as construct several natural gas gathering pipelines to transport produced gas to 
processing facilities. The Sheep Gas Gathering Line and Bull Mountain Pipelines on the 
Paonia Ranger District and Hells Gulch to Buzzard Divide pipeline on the Grand Valley 
Ranger District provide the capacity for development should wells be developed that have 
been or are in the process of being approved in NEPA documents. 
One other aspect of oil and gas development is the ability for companies to ‘unitize’ their 
leases into production units. The Forest Service has no role in this process, but it is worth 
noting because 640 acres in a unit can be held indefinitely by one producing well, thereby 
making leases span one or many planning cycles whether or not new development occurs; 
any new stipulations or avoidance areas that arise from a Forest Plan revision would not 
retroactively apply and new leasing decisions would not affect these unitized lands. As of 
September 2016, BLM reports that there are 44 authorized oil and gas units on the GMUG 
containing 71,680 acres and one additional unit was authorized in 2017 which contains 
11,657 acres.  Units are displayed on Maps 2 and  3 and overlap approximately three-quarters 
of the leased area of the forest.  
Given the GMUG’s volatile nature of oil and gas development and evolving policy, it is 
difficult to predict future trends. One predictable and continued trend is multiple-well well 
pads to reduce disturbance footprint. If gas prices rise there will likely be more wells drilled 
that have already been approved or proposed; more interest in leasing will likely occur; and 
more proposals to drill in existing units.  If gas prices remain low, it is likely that more leases 
will expire; wells will remain undrilled; and production will continue to decline with wells 
capable of production being “shut-in”.  

Coal 
Portions of the GMUG have high potential for the occurrence of coal in several geologic 
formations. Based on a coal resource evaluation completed by the USGS (Hettinger et al., 
2004), the lands within the GMUG considered to have the geologic potential for coal 
resources to occur, are in areas where underlying strata are likely to have accumulated in a 
coal-forming environment and the potential coal-bearing rocks are less than 6,000 feet deep. 
According to the USGS evaluation, the GMUG contains portions of five recognized 
coalfields s (Carbondale, Crested Butte, Somerset, Grand Mesa, and Tongue Mesa). The five 
coalfields contain a range of ‘non-compliant’ to ‘super-compliant’ coal (relative to the Clean 
Air Act standards for clean burning coal), although all contain some resources that would at 
least be compliant’ (ibid). (See also Coal Resource and Development Potential Report, 2006.) 
The only coalfield currently with production is the Somerset field near Somerset, Colorado 
on the Paonia Ranger District. See Map 4. 
Coal is managed under Mineral Leasing Act of 1920, as amended; Federal Coal Leasing 
Amendments Act of 1976, and Surface Mining Control and Reclamation Act of 1977, Energy 
Policy Act of 200543 CFR part 3420. 
With respect to NFS lands, the laws and regulations governing federal coal resources state 
that the Department of Agriculture shall include lands subject to leasing in a comprehensive 
land use plan. The major land use planning decision concerning the coal resource is to 
identify areas acceptable for further consideration for coal leasing. The land use planning 
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document must also identify area of potentially recoverable coal resources. For plan areas 
with Federal coal resource potential, the Responsible Official shall request an estimate of the 
coal development potential from the BLM for the plan assessment (43 CFR 3420.1-4((e)(1)). 
Coal resource potential on GMUG lands were inventoried and assessed in a report titled 
“Coal Resource Potential and Development” (USDA Forest Service 2004, revised 2006). 
This assessment was prepared by the GMUG with consultation and review by the BLM 
(Sharrow, 2005). Uncompahgre Field Office RMP revision (in progress) has also identified 
this area. 
The existing Forest Plan does not specifically identify lands for further consideration for coal 
leasing, or identify areas of potentially recoverable coal resources. However, the Forest Plan 
does provide coal leasing direction (III-62-to III-70) which is summarized as: withdrawals 
only in exceptional situations, inclusion of standard and regional stipulations, do not lease in 
areas with irreversible or irretrievable surface impacts with no potential for reclamation (i.e., 
terrain, water quality, steep slopes, visuals, threatened and endangered species, etc), leasing 
will not be in congressionally designated areas, (Wilderness, Wild and Scenic Rivers, 
National Trails) and apply stipulations (NSO, CSU, or no surface disturbance) to classified 
areas not withdrawn from mineral entry. 

Changed Condition 
The “Unsuitability Criteria for Coal Mining”, as required by regulation at 43 CFR 3461, was 
not previously completed at the Forest Plan level. This will be completed during the revision 
process and will be used to identify areas that contain resources that may be unsuitable for 
coal mining based on the established criteria. 

Current and Projected Potential Development Activity 

As of March 2018, there are 14,585 acres of federal coal leases in the Somerset coalfield on 
the GMUG and no pending coal leases. See Map 4. As of 2018, the coal is mined exclusively 
by underground mining methods from two active mines in this coalfield; although one of 
these mines is currently idled. Active leases are held by three different companies. Coal has 
been actively produced from this coalfield for over 100 years on the GMUG and surrounding 
lands including private land. Although some federal coal leases date to the 1960s, active coal 
mining on the GMUG began in the 1990s. Interest in exploring for and developing coal 
resources on the Forest increased from the mid-1990s to approximately 2012. The one 
currently active mine, West Elk Mine, can produce up to 6.5 million tons of coal annually 
(not all from NFS lands) under their current permits; the coal resources at this mine are 
produced from private and federal lands; due to coal panel layout underground, some of the 
private coal resources have become more accessible from activities on NFS lands. This 
represents approximately a 60% drop in production over the past decade on the GMUG. 
Assuming similar production rates over time, existing leases would sustain roughly 8 years of 
coal production. 
Surface activities associated with the existing coal mines include exploration drilling, 
degasification facility installation, ventilation shaft installation, access road construction, and 
resource monitoring facilities.  Methane, a greenhouse gas, is typically vented from 
underground coal mines on the GMUG for the safety of miners. Beyond reporting 
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requirements, significance or a threshold under Air Quality regulations, has not yet been 
determined as it relates to methane venting.  
Over the past two decades coal markets have shifted from long-term contracts, with power 
plants in other states, to sales on the spot market. Typically, half of Colorado coal mined for 
domestic consumption is used for power generation within the state. Yet Colorado uses coal 
from Wyoming transported by rail to meet approximately 50% of Colorado’s coal-fired 
power generation needs.  Colorado coal is also burned for electric power generation in nearly 
a dozen other states (EIA, 2017).  In 1999, coal from the North Fork Valley was shipped to 
power plants in Colorado, Kentucky, Illinois, Wisconsin, Michigan, Oregon, Minnesota, 
Missouri, Texas, Iowa, and Utah. Coal from the North Fork Valley is considered 
“compliance” coal under the Clean Air Act standards, and is desirable for its high energy 
production when combusted, and low sulphur, ash and moisture content. It is often used to 
blend with lower quality coal to ensure power plants meet emission standards.  
Coal production and values have been variable, but mostly in decline since 2012. Six year 
production average (2012-2017) from the GMUG alone (does not include other federal or 
private minerals) is 1,089,962 tons with a market sales value of $35,301,252 and bonus bids, 
rents, and royalties paid to the U.S. Treasury in the amount of $2,054,705. Forty-nine percent 
(49%) of royalties is further dispersed to states and/or county at rate of 49%. See Table 2 for 
more information. 

Table 2. GMUG coal production volumes and values 2012-2017 
[Source: Office of Natural Resource Revenue, FS summaries of data; includes only federal minerals] 

Year Annual Sales Volume 
(Tons) Annual Sales Value1 Annual Bonus bids, Rents 

and Royalties1,2 
2012 2,082,757 Not included in data set $5,157,395 
2013 1,330,837 $60,489,105 $1,735,613 
2014 1,621,792 $55,172,282 $2,311,782 
2015 180,415 $6,461,925 $878,110 
2016 843,359 $34,906,860 $1,577,078 
2017 480,611 $19,476,086 $668,252 

Average 1,089,962 $35,301,252 $2,054,7052 
1 Rounded to nearest $1. 
2 Approximately 49% of the royalties is dispersed to the State and/or County. 

Coal demand and prices have increased in recent months after a major downturn in 
approximately 2012. 2017 EIA projections include significant amounts of coal in the U.S. 
energy mix to at least year 2040. Contrary to perception that the U.S. is significantly 
increasing its export of coal, export quantity has remained relatively steady from 1950-2016. 
Energy Information Administration (EIA) reports the U.S. exports metallurgical (can be used 
for steel production) and steam (can used for electricity generation) coals, with metallurgical 
coal dominating coal exports. Depending on the specific coal quality, Colorado’s coal can be 
either metallurgical or used for power generation. According to EIA’s Annual Coal Report 
data completed in November 2017, ~6% of Colorado’s coal is exported to other countries 
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compared to ~8% at the national level. The U.S. also imports a small percentage of coal for 
power plants along the Gulf Coast and Atlantic Ocean. Coal demand is most susceptible to 
the price of natural gas where the higher the gas price the greater the demand for coal. Gas 
prices are currently low.  
Employment related to coal in the North Fork Valley has declined in the past 6 years from 
approximately 1200 employees in 2012 to approximately 220 in 2017-2018. This represents 
approximately an 82% reduction in local employment in this sector. 
This downward trend in desirability of coal in the market, coal production and employment is 
predicted to continue during the planning period. 
Much of the Somerset coal field occurs within Colorado Roadless Areas. This area was 
initially partially covered by the RACR, but roadless areas were expanded in the CRR. The 
2012 CRR contains the North Fork Coal Mining Area (NFCMA) exception which allows for 
surface disturbances necessary for underground coal mining. While the NFCMA exception 
was nullified in a Court Order in 2014, it has since been reinstated (April 17, 2017). Nothing 
within the CRR prohibits coal mining; however it does contain some requirements for certain 
types of development. 

Energy-related Infrastructure 
Energy infrastructure is authorized under the detailed requirements of the applicable Special 
Uses or Minerals laws, regulations and policies respectively. There is also direction in the 
current Forest Plan (III-71 to III-73). At the forest plan revision stage it may be appropriate 
to incorporate and/or reference handbook/ manual direction rather than to duplicate it. 
Energy-related infrastructure on the GMUG includes: 

• Four >12” gas transmission pipelines cross the GMUG to transport gas to regional 
distribution hubs. 

• Numerous local gathering lines </=12” and waterlines for individual oil and gas wells 
and production facilities. 

• Several powerlines provide electrical transmission and many connections to local lines 
provide direct service to end users. 

• Hydroelectric facilities cited above and micro-generators. 
• Access roads (many of which are for administrative-use only) to energy infrastructure. 
Ongoing activities include maintenance of rights-of-way. This includes vegetation treatment 
and noxious weed treatment. These are permit conditions. On existing infrastructure, there 
are currently upgrades proposed or being conducted to meet regulatory needs and increased 
consumer demand (e.g., Tri-State Transmission lines).  
It is likely that additional upgrades or new infrastructure will be proposed within the planning 
period especially as it relates to oil and gas development especially where new wells would 
connect to existing infrastructure. Most permits, with some exceptions, include annual rental 
fees as well as reclamation bonds. If oil and gas development continues or grows at or similar 
to historic rates, there is sufficient capacity in larger gas lines to allow for increased 
production, so it is unlikely that these would need to be re-sized or upgraded in the near 
future.  
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Infrastructure related to methane use or capture at coal mines may also be proposed or 
utilized during the planning period.  
A new challenge that has arisen over the past decade particularly for powerlines is related to 
the Gunnison Sage Grouse and perching raptors. The forest plan revision should consider this 
and other species with regard to these types of infrastructure through inclusion of existing 
documents like species conservation agreements by reference so that best available science 
may continue to be used without having to develop plan-specific guidance. 
West-wide Energy Corridors have been established at a National level that include one mile 
wide swaths across the GMUG. These should be considered in or as management areas in a 
forest plan revision. 
See Infrastructure Assessment for more information. 

Minerals 
A detailed mineral resource assessment for the GMUG NFs has been completed by the U.S. 
Geological Survey (USGS) (Bankey 2004), which was included in the Forest’s 2006 
Comprehensive Assessment. 
Opportunities for orderly and environmentally sound mineral exploration, development, and 
production are provided in areas identified as open for mineral entry and in areas of valid 
existing rights. Mineral exploration, development, and production activities leave as small a 
footprint on the land as possible consistent with mineral laws and valid existing rights. Lands 
disturbed in conjunction with mineral management activities are reclaimed to stable and 
productive conditions to meet management area desired conditions, multiple-use goals, and 
any specific resource needs identified during project-level NEPA analysis. 

Locatable Minerals 
Locatable minerals on public domain lands are subject to The Mining Law of 1872, as 
amended; 30 U.S.C. 22 et seq.; surface estate regulations at 36 CFR part 228, Subpart A and 
mineral estates subject to 43 CFR 3700 and 3800. 
The GMUG lies within the Colorado Mineral Belt, which although historically significant, 
has diminished greatly in terms of its economic significance (Day and Bove, 2004). 
Historic locatable mineral mining on the GMUG has included primarily gold, silver, lead, 
copper, uranium, molybdenum and other minerals with unique properties primarily in 
Gunnison, Ouray, San Juan and San Miguel Counties. Many of the heritage sites on the 
GMUG are tied to this mining history and mining districts of the Colorado Mineral Belt. 
More information on historic properties may be found in the Cultural and Historic Resources 
Assessment. The GMUG’s abandoned mine lands discussed below are predominately 
associated with this locatable minerals mining history. 
Activities related to locatable minerals occur in response to the supply and demand forces of 
national and global commodity markets. Overall, mineral related activities are dependent 
upon industry-initiated proposals. However, the extent and level of locatable mining interest 
is expected to remain about the same in the near future. Within that context, exploration, 
development, and production of locatable mineral resources in one or more specific locations 
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may occur, requiring NEPA analysis, documentation, and compliance administration. 
However, the small number of such operations over the past ten years does not suggest large, 
significant projects in the foreseeable future. At present, there is no active production 
occurring on the GMUG for locatable minerals. Current trends do not indicate an increase in 
proposed production during the planning period. 
Deposits of rare earth minerals may become more important in the future as many specialized 
high-tech industries and products rely on them. Currently most rare earth metals are sourced 
from countries such as China that are already reporting increasingly limited quantities 
available. USGS online query reports one such rare earth mineral deposit in the vicinity of 
the GMUG in Gunnison County (Iron Hill-Powderhorn, Cebolla Creek) which is classified as 
a carbonatite deposit. 
According to the Bureau of Land Management’s Lands and Minerals System (LR2000, 
snapshot April 1, 2016) there are 1,752 unpatented mining claims or owners in the forest 
vicinity with approximately 26,420 acres of claims on the GMUG (Table 3).Patented mine 
claims generally show as private land in-holdings within the proclaimed forest boundary. See 
Map 8, Map 9, and Map 10. As of the most recent snapshot (May 2016 from forest 
workplans) there were 18 active Plans of Operations10 (three on Ouray Ranger District, five 
on Norwood Ranger District, and ten on Gunnison Ranger District) in place or under review. 
This represents an approximate 45% reduction in Plans of Operation in the past decade. 
However, Colorado’s DRMS data snapshot (September 2016) indicates 89 permit actions on 
file with the State which includes exploration and other reclamation activities. It is likely that 
the trend will continue to decline in the next planning cycle. 

Table 3. Mining claims within GMUG boundary 

Claim Type Number of Claims Acres 
Lode Claim1 1,032 21,259.35 

Mill Site2 680 3,400 
Placer Claim3 40 1,760.45 

Total 1,752 26,419.8 
1 Requirements: a vein or lode of quartz or other rock-in-place; quartz or other rock-in-place must carry gold or some other 

valuable mineral deposit and the two preceding elements, when taken together, must be such that as to warrant a prudent 
man in the expenditure of his time and money in the effort to develop a valuable mine. 

2 Mill sites and tunnel sites may be located to provide support facilities for lode and placer mining claims. 
3 For traditional placer claims, in addition to proof of a Discovery (see 1), each 10 acres must be shown to be mineral-in-

character (there is a reasonable expectation of further economic mineral under these lands). Mineral-in-character may be 
based on geologic inference from adjoining lands and a reasonable opportunity for profitable extraction. (43 CFR 3832). 

                                                 
10 Chevron Mining, Inc. v. United States is likely to affect how plans of operation are 
considered in the future as the 2017 Court ruling may affect liability under that relates to 
bonding, reclamation, etc. 

https://www.ca10.uscourts.gov/opinions/15/15-2209.pdf
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The greatest factor affecting patented and unpatented mine claims over the past decade has 
been land status changes such as those associated with land exchanges and Small Tracts Act 
actions particularly in the Mountain Division part of the Uncompahgre Plateau. 
The current Forest Plan (III-52 to III-53) contains the following summarized direction: 

• Be aware of locatable mineral deposits (or claims) when making other forest management 
decisions related to recreation or capital improvements. 

• Prevent or control adverse impacts on surface resources11 per 36 CFR 228. 
• Consider withdrawals from mineral entry to protect specific existing or proposed uses. 

Initiate actions for withdrawal under General Mining Laws when 36 CFR 228 and other 
applicable laws and regulations do not provide the opportunity to protect the surface 
resources.12 

• Review cases of suspected abuse of mining laws. 
As most of this direction in the current Forest Plan is codified in law or regulation, there may 
not be a reason to duplicate or replace them in a forest plan revision process. At the forest 
plan revision stage, the most applicable activities to mining claims would be to identify: 

• If priority areas for lands or realty actions are identified in order to consolidate NFS 
lands, note that such lands are often withdrawn from mineral entry. 

• Other programs that identify areas for permanent locatable mineral withdrawal per NFS 
jurisdiction (examples include campgrounds, ski areas or other developed areas) and 
those that have been withdrawn per regulation. 

• Areas that have already been withdrawn from mineral entry but are not appearing in 
databases of record. 

Mineral Materials 
Mineral materials-also referred to as salable minerals- include common varieties of sand, 
sand, gravel, stone, rip-rap, landscaping material, fill etc. Disposal (including in-house use 
and free-use) on the forest satisfies agency maintenance and project needs (roads, facilities, 
campgrounds etc.) or those of other governmental agencies or entities. Annual use of those 
materials typically ranges from 5,000 to 10,000 tons. Salable mineral related activities have 
primarily been driven by regional or local trends, although they may be indirectly affected by 
broader market forces as well. 
Mineral materials are codified at 36 CFR 228 Subpart C and direction provided in FSM 
2850. The current Forest Plan at III-62 to III-70 also notes that mineral materials are: 

                                                 
11 If similar language is included in Forest Plan revision, the language of 36 CFR 228 should 
be as stated in the regulation not as in the current Forest Plan. 
12 Mineral withdrawals generally apply to congressionally designated wilderness areas, 
special management areas, administrative sites and ski areas. Other mineral withdrawals 
occur because of other federal agencies’ actions such as Blue Mesa Reservoir. 
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discretionary, inappropriate in congressionally designated or special areas, should prevent or 
control adverse impacts on surface resources. 
The GMUG has 25 mineral material sites (gravel pits) most of which have been mined for 
road maintenance and dam maintenance projects across the Forests. See Map 6. Over the past 
decade on the GMUG two gravel pits have been expanded (Owl Creek and Columbine Pits, 
Ouray Ranger District); one has been authorized and developed (Watson Flats, Paonia 
Ranger District); several have been mined out or have other resource concerns resulting in 
non-use; and several others (mostly on the Gunnison, Grand Valley and Ouray Ranger 
Districts) are being contemplated for opening or re-opening  to meet on-forest needs related 
to timber sale roads and forest/county road maintenance. The Ouray Ranger District has also 
provided scaled rock from highway projects along U.S. Highway 550 as a mineral material. 
Mineral material permits are also available to be sold over-the-counter to the public. In 
FY2015 there were 26 permits for mineral materials (nine on Grand Valley Ranger District, 
two on Ouray Ranger District, one on Norwood Ranger District, eleven on Gunnison Ranger 
District and three on Paonia Ranger District). 
Another mineral material on the GMUG is peat (accumulations of partially decayed 
vegetation or organic matter that is unique to wetlands or ground-water driven wetlands 
called fens) that is used for various agricultural or garden applications. This product is 
primarily sourced from the Kennicott Slough Reservoir on the Grand Mesa where peat mats 
float to the surface of the reservoir and risk clogging the dam outlet workings. These permits 
are available to the public over-the-counter. 
Demand for saleable materials is expected to increase due to current and projected regional 
population growth and the additional infrastructure needs related to road maintenance. Oil 
and gas development has generally used commercial sources in conjunction with their road 
maintenance requirements under road use permits. 

Abandoned Mine Lands 
The GMUG’s abandoned mine land (AML) program has been in place since 1996 to address 
environmental damage and public health and safety concerns related to historic abandoned 
mines. Many of the sites originated during mining activities from the 1880s and 1890s 
through WWII. The initial AML program emphasis was on a field inventory of sites to 
evaluate environmental degradation and physical hazards across the forests. To date, 
approximately 600 abandoned mine sites have been inventoried and evaluated. Each mine 
site could have multiple features. Approximately 800 mine related features such as waste 
rock dumps and mill tailings piles were identified that could negatively affect environmental 
resources. Approximately 850 features such as adits, shafts, and highwalls were identified 
that pose public safety hazards. 
The GMUG works in partnership with the State of Colorado, Division of Reclamation, 
Mining, & Safety (DRMS) under a Regional Participating Agreement to facilitate the 
physical closure of public safety hazards. Approximately 270 AML public safety hazards 
have been mitigated by backfilling shafts with native material, installing polyurethane foam 
closures and backfilling shafts with native material, installing bat grates on adit openings, 
and installing natural rock bulkheads on adit openings. The GMUG plans on continuing to 
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work with DRMS to mitigate additional public safety hazards of adits, shafts, and highwalls 
at AML sites. 
The Standard Mine and Mill Site, the Akron Mine and Mill Site, the Carbonero Tailings Site, 
and the Lower McIntyre Gulch Mine Site are AML sites that have been initiated and 
completed since the program began to address environmental resource damage with an 
investment of approximately $6,000,000. 
Numerous factors pose challenges to effective treatments including the complexity of mineral 
and surface ownership or title, identification and financial capability of responsible parties13, 
and the variation of site conditions and needs encountered. Because many sites involve 
multiple parties, the GMUG actively seeks to establish partnerships with the U.S. 
Environmental Protection Agency (EPA), and the State of Colorado. 
A shared approach between the Forest Service, Environmental Protection Agency (EPA), and 
the state emphasizes reclaiming abandoned mines utilizing a watershed (basin-wide) 
approach without regard of land management boundaries. Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) provides the Forest Service 
and EPA with legal authorities and access to funds that are not otherwise available to these 
agencies. 
For example, the Standard Mine site near Crested Butte was added to the NPL in 2005, 
making reclamation actions eligible for “Superfund” financial support. The site encompasses 
approximately 10 acres and is responsible for heavy metal contamination to Elk Creek a 
tributary of Coal Creek which provides drinking water for the Town of Crested Butte. EPA 
serves as the lead agency, but the GMUG, state, and local governments have participated in 
the determination of needs, the clean-up, and monitoring. 
The GMUG has prioritized and focused AML reclamation efforts in watersheds or sub-
watersheds on the basis of the resource values threatened such as fisheries, or water quality 
degradation. These watersheds have been updated based on previous successful clean-up 
efforts. The State of Colorado currently identifies 16-1814 stream segments totaling 
approximately 49-60 miles within the GMUG boundaries that do not meet water quality 
standards due to metal concentrations likely related to historic mining activities. See Table 4. 
These streams are identified on the State’s Clean Water Act Section 303(d) list, and require 
Total Maximum Daily Load (TMDL) determinations for each pollutant. Currently they are 
all considered a high or moderate priority by the State for TMDL development. 
During the next several years, the Carribeau Mine and Mill Site, the New Dominion Mine 
Site, the Matterhorn Mill Tailings Site, the Telluride Valley Floor Tailings Site, and the Forest 

                                                 
13 The Tenth Circuit on July 19, 2017, in Chevron Mining, Inc. v. United States, reversed a 
decision by the District Court for the District of New Mexico and held that the United States 
is liable as an “owner” CERCLA. This creates liability for the federal government at mines 
where hazardous substances were disposed of on federal lands, even when those lands were 
subject to unpatented mining claims. 
14 A couple of segments are not well-correlated with past mining activity at this time and may 
be due to geologic conditions.  

https://www.ca10.uscourts.gov/opinions/15/15-2209.pdf
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Hill Mill Site are AML sites that are planned to address environmental resource damage with 
an estimated investment of approximately $3,000,000. The EPA is lead agency in the 
reclamation activities at the Carribeau Mine and Mill Site, a mixed ownership site. Idarado 
Mining Company and Newmont USA Limited has been identified as a potentially responsible 
party (PRP) at the Telluride Valley Floor Tailings Site. The PRP is working with the GMUG 
in developing reclamation alternatives for this site. 
  



Grand Mesa, Uncompahgre, and Gunnison National Forests 
REVISED DRAFT Forest Plan Assessments: Energy, Minerals, and Geologic Hazards 

31 

Table 4. Stream segments on the GMUG NF included on State of Colorado 303d 
impairment list due to heavy metals [Colorado Water Quality Control Commission 
2018; subset of those in Water Soils]15 

CO WBID Waterbody 
Name 

303(d) 
Impairme

nt 

Identified 
Pollutant HUC 12 Code Watershed 

Name 

Length of 
Impaired 

Waterbody 

COGUUG07 
Slate River 

below Oh-Be-
Joyful Creek  

Aquatic 
Life Cold 1 Zinc 140200010205 

Oh-be-Joyful 
Creek-Slate 

River 
4.65 miles 

COGUUG08 Slate River Aquatic 
Life Cold 1 

Cadmium, 
Zinc 140200010204 Coal Creek 0.015 miles 

COGUUG08 Slate River Aquatic 
Life Cold 1 

Cadmium, 
Zinc 140200010206 

Washington 
Gulch – Slate 

River 
8.95 miles 

COGUUG09 Coal Creek Aquatic 
Life Cold Arsenic 140200010204 Coal Creek 3.03 miles 

COGUUG10 Oh-be-Joyful 
Creek 

Aquatic 
Life Cold 1 

Zinc, Lead, 
Cadmium, 

Copper 
140200010205 

Oh-be-Joyful 
Creek-Slate 

River 
2.17 miles 

COGUUG11 Coal Creek Aquatic 
Life Cold 1 

Arsenic, 
Zinc, 

Cadmium, 
Manganese 

140200010204 Coal Creek 2.42 miles 

COGUUG11 Elk Creek Aquatic 
Life Cold 1 

Cadmium, 
Lead, Zinc, 

Arsenic 
140200010204 Coal Creek 2.42 miles 

COGUUG12 Coal Creek Aquatic 
Life Cold 1 

Copper, 
Zinc, 

Cadmium 
140200010204 Coal Creek 2.74 miles 

COGULG04a1 Whitewater 
Creek 

Water 
Supply, 
Aquatic 

Life Warm 
2 

Selenium, 
Manganese, 
and Sulfate 

140200050706 Whitewater 
Creek 5.33 miles 

COGULG07 Tongue 
Creek 

Aquatic 
Life Cold 2 

Iron and 
Selenium 140200050109 Oak Creek 0.01 miles 

COGULG07 Tongue 
Creek 

Aquatic 
Life Cold 2 

Iron and 
Selenium 140200050112 

Negro Creek-
Tongue 
Creek 

6.44 miles 

                                                 
15 Colorado Water Quality Control Commission.  2018. Regulation No. 93 – Colorado’s 
Section 303(d) List of Impaired Waters and Monitoring and Evaluation List. 
http://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=7473&fileName=5 CCR 
1002-93 
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CO WBID Waterbody 
Name 

303(d) 
Impairme

nt 

Identified 
Pollutant HUC 12 Code Watershed 

Name 

Length of 
Impaired 

Waterbody 

COGUUG321 
North Fork 

Henson 
Creek 

Water 
Supply Manganese 140200020603 

North Fork 
Henson 
Creek-
Henson 
Creek 

6.61 miles 

COGUUN02 Uncompahgre 
River 

Aquatic 
Life Cold 1 

Cadmium, 
Copper, 

Zinc 
140200060201 Red Mountain 

Creek 0.02 miles 

COGUUN02 Uncompahgre 
River 

Aquatic 
Life Cold 1 

Cadmium, 
Copper, 

Zinc 
140200060203 

Headwaters 
Uncompahgre 

River 
5.46 miles 

COGUUN06a Red Mountain 
Creek 

Aquatic 
Life Cold 2 

Zinc, 
Copper, 
Silver 

140200060201 Red Mountain 
Creek 1.78 miles 

COGUUN07 Gray Copper 
Gulch 

Aquatic 
Life Cold 2 Copper 140200060201 Red Mountain 

Creek 2.31 miles 

COGUSM02 Bear Creek Aquatic 
Life Cold 1 

Cadmium, 
Zinc 140300030106 

Headwaters 
San Miguel 

River 
4.17 miles 

COGULD05 Roc Creek Aquatic 
Life Cold 1 Copper, Iron 140300040102 

South Fork 
Mesa Creek-
Mesa Creek 

1.95 miles 

1 Unlikely this is due to mining-related concerns, but unable to verify at this time 

Other Leasable Metals/Minerals 
This section may easily be confused with either the leasable minerals (oil and gas and coal) 
above or locatable minerals discussions above, but it is different because of land status. In 
areas where the federal government acquired the land and the mineral estate (such as through 
a land exchange or purchase), the Forest Service may authorize surface use and BLM may 
lease certain (“base and precious”) metals such as gold and silver and or hardrock/energy 
minerals resources such as uranium on NFS lands. This scenario would apply to a very small 
part (likely less one percent of acres) of the GMUG16. The current Forest Plan (III-62 to III-

                                                 
16 Some of these similar types of mineral resources (i.e., uranium) are already under patented 
or unpatented mining claims which means that the General Mining Laws would apply, not 
the leasing laws described here. These are detailed above in locatable minerals. These laws 
have very different requirements and economic considerations. For example, under the 
General Mining Laws (applicable to locatable minerals) there are no rents or royalties paid to 
the U.S. Treasury; whereas, there are under leasing laws that are codified at 43 CFR 3501.17. 
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70) considers other leasable minerals, such as uranium with coal and non-energy mineral 
materials (see coal description above for summary). Leasable minerals of this variety on 
acquired lands are currently not codified in 36 CFR 228 (sections §§ 228.20–228.39 are 
reserved) which means that the GMUG does not have agency-specific direction for these 
resources. Over the past planning period (1983 Forest Plan to present), there has been limited 
expression of interest of these mineral deposits under the leasing regulations on the GMUG. 
For example, on the Ouray Ranger District, the GMUG has acquired over 10,000 acres of 
mining claims in the Red Mountain area since the early 2000’s; while there has been some 
interest by owners of adjacent large tracts of patented mining claims in expanding their 
current mining operations for silver and gold into these adjoining, acquired lands, these 
leasing actions have not progressed beyond the initial inquiry. It is unknown whether or not 
the next planning cycle will have additional expressions of interest that would warrant 
inclusion of leasing restrictions for these types of minerals. In a forest plan revision process, 
if this situation is considered at all, it would be appropriate to reference similar processes 
(i.e., BLM’s) that are codified to avoid potential conflicts with BLM’s leasing requirements 
or provide direction on lands not available for lease similar to the way other leasable 
minerals are addressed. 

Geologic Hazards 
Geologic hazards on the GMUG are a combination of soil type, parent material, slope and 
other topography. Geologic hazards may occur in the form of landslides and rock falls, and 
earth or snow movement due to unstable or steep slopes. Flood events, water infrastructure 
(such as dams and irrigation ditches), and ground disturbance (such as road cuts) may also 
exacerbate geologic hazards. See Table 5 and Appendix B, Map 7. In this region landslides 
are usually preceded, accompanied, and followed by perceptible creep along the surface of 
the slide or within the slide mass. Some of these geologic instabilities are small scale 
features, affecting less than 100 cubic yards, but others can be large scale, affecting 
thousands of cubic yards of material. Geologic hazards may occur anywhere on the GMUG 
where the correct combination of attributes exist. Events may be triggered by moisture, 
seismic events or other disturbances including underground mining subsidence or use of 
injection wells17. On the GMUG it is sometimes difficult to assess whether a mass movement 
has occurred due to man-caused activities, due to naturally occurring processes, or a 
combination of the two. Previous mining subsidence has created landslides and rockfalls on 
the edges of ridges and cliffs. Natural factors may cause an acceleration of earth movement, 
which may mimic mine-induced instability. For example, during an extremely wet spring, the 
moisture from snowmelt and spring rains could cause natural landslides and rock falls to 
move and shift. 
  

                                                 
17 No injection wells are located on NFS lands; however effects from these may extend to on 
to the GMUG. 
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Table 5. Acres of geohazards on the GMUG NF 
[Map source: GMUG] 

Geologic Hazard  Mapped Acres 
Active earth flow 39,448 
Active landslide 90,280 
Active mud flow 1,634 
Unstable slope 119,881 
Rockfall area 47,470 
Potentially unstable slope 679,802 
Avalanche 25,483 
Flash flood zone 3,614 
Flood plain zone 11,214 
High ground water 24,388 
Potential problem from mining activity 2,000 
Stabilized earth flow 389,282 
Stabilized landslide 264,717 
Stabilized mud flow 1,761 
Areas without geologic hazards mapped 1,487,600 

TOTAL 3,188,573 

Some of these geologic instabilities are small scale features, affecting less than 100 cubic 
yards, but others can be large scale, affecting thousands of cubic yards of material. 
Noteworthy slumps and slides include the Dry Fork on the Paonia Ranger District and the 
West Fork Salt Creek landslide on the Grand Valley Ranger District. The Slumgullion 
Earthflow is partially on the Gunnison Ranger District near Lake City. 
Recorded seismic activity in the vicinity of the GMUG has been tied to underground coal 
mining (Swanson et al 2008). Seismic events may also be related to injection wells located 
on private land; however, injection wells have not resulted in seismic event magnitudes over 
3 on the GMUG and there is no simple correlation between earthquake occurrence and 
injection wells (Thompson 2017a & b; Davis and Frohlich 1993). Seismic events have also 
been recorded associated with fault lines, folds and other unspecified causes around the forest 
(http://dnrwebmapgdev.state.co.us/CGSOnline/). 
Geologic hazard events may be detrimental to infrastructure (see Infrastructure Assessment), 
roads, watersheds, public safety or any number of other resources. Generally, areas prone to 
high geologic hazards (Forest Plan III-56, III-64) are avoided or restricted during minerals 
management activities, but have not been consistently applied to other management 
activities. Forest Plan (III-74) regarding soils contains a guideline to limit intensive ground 
disturbing activities on unstable slopes and highly erodible sites. While the definitions of 
geohazards may require updates during the forest plan revision process (i.e., define slope 
consistently across resource areas or specify soil types to be avoided), it is appropriate to 
continue to include this direction. 

http://dnrwebmapgdev.state.co.us/CGSOnline/
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Chapter 3. Sustainability 
Environmental Sustainability of Renewable and 
Nonrenewable Energy Resources, Mineral Resources and 
Geologic Hazards 
Laws, regulations, policy, lease stipulations and conditions of approval provide protection for 
the surface resources to ensure that biological and physical resources are protected. Areas of 
special interest and designation are generally avoided. With the exception of renewable 
energy resources, which have low to moderate potential on the GMUG, mineral extraction 
itself is not sustainable indefinitely; however, law, regulation and policy require the Forest 
Service to consider this a as a valid use of NFS lands and to honor existing rights. 
A 2008 groundwater and aquifer vulnerability study of the lands available for leasing 
identified lands that may be more susceptible to issues from minerals development so that 
they might be avoided or extra precautions taken. Because ecological integrity is so 
fundamental to the 2012 Planning Rule, we recommend that clear direction be developed in 
the revised Forest Plan to address how ecological integrity will be consistently maintained in 
light of increasing energy demand on the GMUG. Mineral extraction comes with a high 
pollution and natural resources price tag. Plan components should be developed regarding the 
protection of water quality, at-risk species, clean-up, and bonded site restoration. 
Use of State water quality monitoring and sampling data continues to help identify areas for 
reclamation and treatment. 
Air quality monitoring and assessment with specifics related to oil and gas/coal continues to 
inform decision-making so that air quality standards are not exceeded and that various 
emerging technologies can continue to be prescribed to reduce environmental effects. 
Greenhouse gases emissions are being considered in analyses, however as of 2017, these are 
not regulated. Specific technologies have emerged to reduce greenhouse gases emissions 
particularly with regard to oil and gas drilling and production and coal (generally for areas 
with inactive mining).  

Economic Sustainability of Renewable and Nonrenewable 
Energy Resources, Mineral Resources and Geologic 
Hazards 
New technologies which drive the ability to extract mineral resources and market conditions 
drive the need for these materials. Resources that were once uneconomical or unable to be 
produced can become feasible through technological advances. Technologies are expected to 
continue to evolve over the plan period as it relates to mineral resources. 
Regardless of inflation, AML and minerals programs may cost more to manage in the future 
due to new requirements for responsible parties. 
Geologic hazards may be exacerbated by climate change and on-going activities which could 
increase forest infrastructure maintenance and replacement costs. 
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Social Sustainability of Renewable and Nonrenewable 
Energy Resources, Mineral Resources and Geologic 
Hazards 
Development of mineral and energy resources has been, and is likely to continue to be a 
socially polarizing topic. Development proposals are typically proponent-driven and most 
often follow market trends. Demand increases when current/projected market values for these 
resources are at levels that are projected to recover development investments and create 
profits relatively quickly. Alternately, many conservation organizations do not wish to see 
mineral and energy development on the GMUG. 
While this has been most evident in nonrenewable energy proposals and projects, it is 
noteworthy that recent geothermal proposals were not received favorably by most 
conservation organizations either. 
Informal local discussions have taken place in various areas regarding the possibility of 
small-scale hydroelectric generation on existing waterways and ditches, though no recent 
proposals have been analyzed. No commercial proposals for solar or wind generated energy 
on the GMUG have been received to date. 
Due to the perception by some of high levels of environmental risk, contrasted with the 
potential for high economic returns, developing Forest Plan Revision minerals and energy 
direction that is socially sustainable will be difficult. Finding a mix of development and non-
development proposal that is viable, equitable, and bearable- i.e. sustainable- would be 
difficult in a static environment; however, energy and minerals markets can be volatile, and 
perception of environmental risk can change with new technology, climate change 
perceptions, or incidents/accidents occurring virtually anywhere. 

Information Gaps& Sources of Uncertainty 
Policy and Regulation 
Regulatory actions related to air, minerals development, and climate change may affect how 
these energy and mineral resources are considered and may affect economic viability, site 
appropriateness and/or lead to technological advancements during the planning period. Forest 
plan revision process should be mindful of the complicated nature of minerals activities and 
not be so prescriptive that the forest is unable to respond to the evolving requirements of 
policy and regulation or future changes in technology or demand. 

Recent Case Law 
Recent case law18 will likely redirect how the GMUG manages its AML program and 
possibly affect the consideration of minerals in land exchanges. Many of the lands the 
GMUG receives in land exchanges have been mining claims. Prior to the 2017 court ruling19, 

                                                 
18 Chevron Mining, Inc. v. United States 
19 Ibid. 

https://www.ca10.uscourts.gov/opinions/15/15-2209.pdf
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federal agencies were able to require clean-up or share expenses with the responsible party 
(generally the previous mineral owner) of AML sites under CERCLA. The easiest way to 
address this in a land exchange would be to require clean-up before the Forest Service would 
acquire a property. However, there are also situations where these operations occurred on 
unpatented claims on NFS lands, and clean-up was previously able to be addressed by 
continuing to work with the former mineral owner or operator. Given the current situation of 
clarified CERCLA authority, the Forest Service would be the responsible party as the 
landowner and may end up having to cover all or an as-yet-undetermined portion of the 
expenses associated with mining activity clean-up. This may also apply retroactively to large 
acreages of lands the NFS has already acquired such as those in the Red Mountain area on 
the Ouray Ranger District. 
This case law may have ramifications for any minerals plans of operation the forest receives 
where there could be a future liability incurred by the federal government on NFS lands. 

Priority Areas for Mineral Withdrawal 
While this is viewed as a lands program not minerals in its implementation, mineral 
withdrawals affect the public’s ability to develop mineral resources and may apply 
indefinitely or for certain periods of time where valid existing mineral rights do not occur. 
Mineral withdrawals are a long and formal process that goes through the BLM and Secretary 
of Interior and/or an act of Congress. Generally, two types of withdrawals that apply to 
minerals are “closed to mining” and “closed to mineral leasing”. Closed to mining means 
both the surface and subsurface are closed to disposition under the 1872 Mining Laws; and 
thereby withdrawn from mining claim location. Closed to mineral leasing means that the 
subsurface is withdrawn from application, offers, and operation under the mineral leasing 
laws. 
From known or suspected lands or realty or administrative activities (land exchanges, land 
sales/acquisition, developed sites, special management areas, etc.), areas for mineral 
withdrawal should be identified and prioritized in the Revised Forest Plan. 
Similarly, current electronic databases do not appear to accurately or consistently reflect 
mineral withdrawals or their status. For example, by regulation (36 CFR 228.102) certain FS 
lands, such as lands recommended for wilderness areas, are legally unavailable for leasing; 
however these are not necessarily reflected in the forest’s land ownership datasets. There are 
several datasets20 that must be consulted to piece together the story for each parcel of land or 
land designation, some of which rely on historical hardcopy documentation. 

Legislative Proposals 
Legislative proposals may affect certain lands related to minerals during the planning period 
of the Forest Plan Revision. The following identified legislative actions are outside agency 
control, but may impact mineral/energy resources. See also the Designated Areas 
Assessment. 

                                                 
20 Datasets include ALPs, Land Status Atlas, Land Ownership Management System, Master 
Title Plat, BLM’s LR2000 and Government Land Office files 
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Thompson Divide Withdrawal and Protection Act of 2017 (S. 481 (115th)) which is for 
the purposes of: (1) providing for the cancellation of certain Federal mineral leases in the 
Thompson Divide; (2) subject to valid existing rights, withdrawing certain Federal land in the 
Thompson Divide area from future mineral and other disposal laws; and (3) providing a 
market-based form of reimbursement for cancelled leases. If passed, this Act would affect 
many of the NFS lands in Gunnison County on the Paonia Ranger District between the West 
Elk and Raggeds Wildernesses west to the Gunnison County line and/or Highway 133. This 
would affect activities related to: 

• Oil and gas leases and future availability for leasing in Gunnison County 
• Coal mine methane from Somerset Coal Mines 
• Locatable minerals 
• Geothermal resources (if exist) 
• Mineral materials/saleable minerals 
Gunnison County and conservation groups have expressed support for this proposed 
legislation. 
Western Colorado Lease Exchange and Conservation Act of 2016 (Proposed Act) under 
the drafted legislation, SG Interests would surrender 30,371 acres of federal leases in the 
Thompson Divide west of Carbondale (White River National Forest) in exchange for new 
federal oil and gas leases covering 30,055 acres west of McClure Pass on the GMUG, Paonia 
Ranger District in Delta County. Delta County has expressed support for this proposal with 
caveats for the protection of certain resources. Conservation groups have not supported this 
draft legislation as written. 
Gunnison Public Lands Initiative (GPLI) is a coalition of groups in Gunnison County 
working on comprehensive legislation21 focused on wilderness and Special Management 
Areas. The proposal may result in Congressional designations to approximately 350,000 
acres of public lands in Gunnison County using a combination of federal Wilderness and 
Special Management Area (SMA) protection measures. At a minimum, if designated, mineral 
withdrawals would be likely for wilderness areas. 
San Juan Mountains Wilderness Act (S. 341 (113th)) sought to protect over 61,000 acres in 
San Miguel, Ouray, and San Juan Counties. The following areas would be affected: 
withdraws the lands described as the proposed Naturita Canyon Mineral Withdrawal Area 
and the proposed Liberty Bell East Special Management Area from: (1) entry, appropriation, 
and disposal under the public land laws; (2) location, entry, and patent under the mining 
laws; and (3) operation of the mineral leasing, mineral materials, and geothermal leasing 
laws. This proposal had received broad support and is being revived as of May 2017. 
Colorado Wilderness Act of 2015 (H.R. 3336 (114th)) proposal would include the following 
areas: 13,288 acres to be known as Norwood Canyon Wilderness; 5000 acres for a West Elk 
Addition and boundary adjustment adjacent to Blue Mesa Reservoir. 

                                                 
21 Only an initial proposal has been prepared. 



Grand Mesa, Uncompahgre, and Gunnison National Forests 
REVISED DRAFT Forest Plan Assessments: Energy, Minerals, and Geologic Hazards 

39 

Other legislative actions have the potential to remove areas from availability such as 
wilderness area designations, boundary adjustments, etc. 

Geologic Hazards 
Geologic hazards are present on a very large portion of the GMUG. While geologic hazards 
have been mapped, from a geology perspective, only a cursory analysis of recreation 
facilities, forest infrastructure and general public safety has been completed on the GMUG 
for areas that are at risk from these features. While the forest often considers climate 
vulnerability as it pertains to watercourses, run off events and soils (see Infrastructure; 
Climate Change; Watersheds, Water and Soil Resource Assessments), geologic instabilities 
such as landslides, avalanches, and rockfall) may also be exacerbated by climate change. 
New and ongoing forest uses may also contribute to geologic instabilities such slope failure. 

Chapter 4. Current Forest Plan and its Context 
within the Broader Landscape 
Existing Forest Plan Management Direction 
Each of the sections above address the current Forest Plan direction. 

Forest Plan Consistency with External Plans 
The following additional documents identify the energy and minerals context within the 
larger landscape where BLM manages the federal mineral estate and the GMUG borders 
other national forests and BLM filed offices. Many mineral lease parcels and mining claims 
span the forest boundary and, therefore, several planning efforts must be considered 
including: 

• The GMUG 1993 Leasing decision made approximately 674, 910 acres available for 
leasing 

• BLM Uncompahgre Field Office RMP- covers the mineral estate covering primarily the 
Paonia Ranger, Ouray and Norwood Ranger Districts 

• BLM Grand Junction Field Office RMP -covers the mineral estate primarily covering the 
Grand Valley Ranger District 

• BLM Gunnison RMP covers the mineral estate primarily covering the Gunnison Ranger 
District 

• White River National Forest Oil and Gas Leasing Decision, which may affect oil and gas 
leases or lease parcels along the forest boundary 

• San Juan National Forest Plan - locatable mineral claims may be in area 
• Rio Grande National Forest Plan- locatable mineral claims may be in area. 

Issues in the Broader Landscape 
White River Oil and Gas Leasing Decision made lands unavailable for oil and gas leasing 
within roadless areas and a landscape area that has become known as “Thompson Divide” 
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that also has been identified on a portion of the GMUG. This leasing decision borders the 
Paonia Ranger District. While the GMUG has similar landscape features to the White River 
NF, it includes existing oil and gas leases and nominated oil and gas parcels, and production 
units. 
Bull Mountain Master development Plan, decision issued in October 2017, this document 
analyzes oil and gas development of approximately 146 natural gas wells and four water 
disposal wells near and immediately adjacent to the Paonia Ranger District where there is 
existing oil and gas development and leases. As of October 2017, one well has been approved 
for drilling. 
Uncompahgre Draft Resource Management Plan (RMP), Grand Junction RMP, and Gunnison 
RMP affects or /may affect forest management. Because BLM manages the mineral estate, 
they must do certain analyses that determine the potential for mineral recovery. Forest Plan 
revision analysis should be consistent with BLM or include by reference their 
determinations. 
Regional air quality as it relates to the forest, must also consider oil and gas development 
within the airshed not just within the Forest Boundary. With regard to minerals related 
construction activities or drilling wells, air quality concerns are often cited as they relate to 
criteria pollutants. The current Forest Plan (III-85) cites compliance with State and Federal 
air quality standards and references FSM 2120 and, therefore, remains relevant. 
Climate change is a concern particularly with regard to oil, gas and coal development. With 
these mineral resources there is a concern about production releases of methane and other 
hydrocarbons and resultant burning or use of fossil fuels that contribute greenhouse gases 
that further contribute to climate change. The current Forest Plan (III-85) cites compliance 
with State and Federal air quality standards and references FSM 2120, and, therefore, 
remains relevant. While BLM has established direction in 2016-2017 for prevention of waste 
for oil and gas production facilities, until significance criteria are established for greenhouse 
gases it is likely the forest will continue to see comments and challenges to minerals 
development proposals based on the concept. While specific effects on global climate change 
cannot be attributed to the project or even forest level, climate effects on the forest such as 
water availability (often needed for drilling activities) and effects on forest infrastructure 
(roads, culverts, etc.) may in turn impact minerals or energy development. 

Chapter 5. Potential Need for Plan Changes to 
Respond to Renewable and Nonrenewable Energy 
Resources, Mineral Resources, and Geologic 
Hazards Issues 
Consider recognizing valid, existing mineral and lease rights, irrespective of any new 
overlapping plan component, management area, etc. in the revised Forest Plan. 
Consider including direction in the revised Forest Plan for AML lands or mining activity 
regarding the potential federal liability, especially as it pertains to lands activities or to 
mineral plans of operation. 
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Consider clarifying a watershed-based approach to prioritize AML activities in the revised 
Forest Plan. 
Consider encouraging partnerships with the State, other Federal agencies (including 
Department of Energy in the case of uranium) and NGOs to address AML and other mine 
lands. 
Consider clarifying management of resources without prior existing rights in roadless areas. 
For example, under the Colorado Roadless Rule, oil and gas leasing is permitted with surface 
occupancy restrictions. Yet if areas deep within Roadless are leased, the current Colorado 
Roadless regulatory framework alone would likely conflict with lease rights; these rights 
would enable the lessee to develop the mineral. Contemporary horizontal drilling 
technologies cannot access resources several miles away. Consider management direction to 
ensure that future leasing is compatible with the Colorado Roadless Rule and such lease 
rights. 
Consider other program objectives which may warrant additional areas for permanent 
locatable or leasable mineral withdrawal per NFS jurisdiction (examples include 
campgrounds, ski areas or other developed areas) and regulation (examples include 
wilderness, Research Natural Areas, Special Interest Areas, and National Historical Sites). 
With regard to oil and gas resources, consider clarifying or updating geologic potential (low, 
medium or high) areas. For example, the Mancos shale can now be developed through 
advanced technologies; in the last planning cycle, it was considered to have low geologic 
potential. 
Consider identifying non-mineral resource conditions that could warrant future specific lease 
stipulations or licensing22 conditions. For example, this might include areas where 
conflicting uses may occur that have not already been withdrawn from mineral entry or areas 
that have not previously been recorded for a sensitive plant or animal. 
Consider identifying conditions/risk scenarios in the revised Forest Plan where geologic 
hazards may require avoidance or mitigation. 
Consider removing from the plan redundant direction that is included in law, regulation or 
policy. 
Consider identifying areas with known recoverable coal resources that may be developed 
during the life of the Plan and complete an unsuitability analysis for coal to meet regulatory 
requirements to determine a) which lands will be available for further consideration and b) 
remove those lands for which coal development and post-lease surface use is incompatible 
based on unsuitability criteria for other surface resources. 

                                                 
22 Licensing conditions could be included in decisions made by other agencies where Forest 
Service concurrence is requested, such as coal exploration or permitting and relies on Forest 
Plan. 
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Appendix A. Supplemental Information to Aid in 
Understanding Specific Resources 
Oil and Gas 
The Bureau of Land Management (BLM) manages the oil and gas resources. Once available 
for lease, NFS lands are identified with a maximum parcel size of 2,560 acres. Lands offered 
for lease come from three sources: (1) parcels identified by informal expressions of interest 
from the public or by the BLM; (2) lands included in offers filed for noncompetitive leases; 
or (3) as identified by the BLM. Specific parcels would be sent to the Forest Service who 
would then process the specific lands and identify the site-specific stipulations that apply. 
These lease packages would be returned to the BLM for actual leasing. The BLM issues both 
competitive and noncompetitive leases for a ten-year period. The BLM Colorado State Office 
conducts lease sales quarterly when parcels are available for lease. The BLM State Office 
posts Sale Notice which lists parcels to be offered at the auction, usually 90 days before the 
auction. This is another opportunity for public participation. The Sale Notice specifies lease 
stipulations applicable to each parcel. At the lease sale, bids are submitted which include 
payment of an administrative fee, the first year's advance rental ($1.50 per acre or fraction 
thereof), and not less than a $2-per-acre minimum bonus bid. Leases, when issued, also 
contain the requirements for royalty rates. The lease itself grants the right, although not the 
approval, to develop the lease for oil and gas recovery. After leasing occurs, development of 
those leases may occur consistent with the lease terms. 
Nominations to lease will be processed according to a leasing decision (in terms of both 
availability and accessibility). The revised Forest Plan will provide the framework and 
guidance for any future proposed revision of the 1993 Oil and Gas Leasing Decision. 
Availability or accessibility (existing surface use stipulations) may change for pending and 
future leases based upon surface management emphasis, oil and gas occurrence potential, and 
updated surface resource information (e.g., wildlife habitat). 
In addition, to comply with the oil and gas regulations, the GMUG will need to analyze those 
lands nominated for leases that fall outside the 1993 Leasing ROD, which could result in 
additional lands available for lease. 

Biomass Technology 
Any plant tissue (biomass) can be combusted to produce heat used for energy, and, but the 
faster plants grow, the more useful they are. Efficiency of burning biomass for electricity is 
about the same as with fossil fuels. The amount of energy in the global biomass is about eight 
times more than the amount of global energy currently used. Biomass can be converted to 
energy by direct burning, gasification, cofiring or fermentation as described below: 

• In direct burning, plant material is chipped, dried, and then burned to boil water, make 
steam, and then electricity. This is a relatively inefficient technology and the most 
polluting. 

• Gasification is the conversion of biomass into a gas and carbon powder. The first step is 
pyrolysis where biomass is combined with hot sand (~800 °C) reducing biomass to gases 
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and carbon powder. The gases are used to run turbines. They are then recycled back to be 
burned for fuel which increases overall efficiency. Ash is a byproduct. 

• Cofiring is the use of biomass in combination with coal. Since biomass cheaper than coal, 
it is cheaper than burning coal alone and has fewer sulfur oxides (less coal burned). 

• Fermentation is the production of alcohol (ethanol mainly) from sugars in biomass. The 
alcohol can be burned alone, or mixed with gasoline. Ethanol costs more than gasoline 
currently. 

Locatable and Salable Minerals 
Locatable minerals on public domain lands subject to the general mining laws, 30 U.S.C. 22 
et seq. and surface regulations at 36 CFR part 228, subpart A and C. 

Locatable Minerals 
The Mining Law of 1872, as amended, is the major Federal law governing locatable 
minerals. This law allows U.S. citizens the opportunity to explore for, discover, and purchase 
certain valuable mineral deposits on Federal lands that are open for mining claim location 
(open to mineral entry). These mineral deposits include most metallic mineral deposits and 
certain nonmetallic and “uncommon variety” industrial minerals. The law sets general 
standards and guidelines for claiming the possessory right to a valuable mineral deposit 
discovered during exploration. The Mining Law allows for the enactment of state laws 
governing location and recording to mining claims and sites that are consistent with Federal 
law. 
The Mining Law has five elements: 

• Discovery of a valuable mineral deposit, 
• Location of mining claims and sites, 
• Recordation of mining claims and sites, 
• Annual maintenance (annual assessment work or annual fees) for mining claims and 

sites, and 
• Mineral patents. 

Mining Claims after 1955 
Mining claims located or perfected after the enactment of the Surface Resources Act on July 
23, 1955 (30 U.S.C. § 612) are subject to use for certain purposes by the United States or its 
permittees or licensees, provided that such use does not materially interfere with mining or 
processing operations. All mining claims must comply with all applicable laws and 
regulations, such as the BLM’s surface management regulations at 43 CFR 3809. 

Salable Minerals 
Salable minerals (a.k.a. “mineral materials” such as gravel, landscape material, rip rap etc.) 
are governed by the Federal Materials Act of 1947. Since July 23, 1955, common varieties of 
sand, gravel, and stone were removed from the Mining Law and placed under the Materials 
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Act of 1947, as amended. Use of salable minerals requires either a sales contract or a free-use 
permit. 
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Appendix B. Maps 

 
Map 1. Oil and gas leasing decision 
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Map 2. Oil and gas leases and units (north) 
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Map 3. Oil and gas leases and units (south) 
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Map 4. Coal leases and resources 
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Map 5. Geothermal leases 
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Map 6. Mineral material sites (active) 
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Map 7. Geohazards 
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Map 8. Active mining claims (Gunnison Basin North 1/2) 
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Map 9. Active mining claims (Gunnison Basin South 1/2) 
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Map 10. Active mining claims (San Juans and Uncompahgre Plateau)  
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