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historical, cultural, and other resources on public lands. 

 



3 

 

BLM Wyoming  

Fourth Quarter Competitive Oil and Gas Lease Sale 

Table of Contents 

 

DOI-BLM -WY-0000-2021-0002-EA 

 

Table of Contents 
1.1 Introduction ....................................................................................................................... 7 

1.2 Background ....................................................................................................................... 9 

1.3 Purpose and Need .............................................................................................................. 9 

1.3.1 Decisions to Be Made ..................................................................................................... 9 

1.4 Tiering and Conformance with BLM Land Use Plans and Other Environmental 

Assessments .............................................................................................................................. 10 

1.5 Relationship to Statutes, Regulations, and Other Plans or Decisions ............................. 11 

1.6 Scoping ............................................................................................................................ 11 

1.7 Public Participation ......................................................................................................... 11 

1.8 National Forest System Lands ï Thunder Basin National Grasslands ............................ 12 

2.0 Description of Alternatives, Including Proposed Action ........................................................ 13 

2.1 Introduction ..................................................................................................................... 13 

2.2 No Action Alternative ..................................................................................................... 13 

2.3 Proposed Action Alternative ........................................................................................... 13 

2.4 Alternatives Considered and Eliminated from Further Analysis .................................... 16 

3.0 Affected Environment ............................................................................................................. 18 

3.1 Introduction ..................................................................................................................... 18 

3.2 RMP Special Designations .............................................................................................. 18 

3.2.1 Wilderness and Wilderness Study Areas ...................................................................... 18 

3.2.2 Lands with Wilderness Characteristics (LWCs) .......................................................... 18 

3.2.3 Areas of Critical Environmental Concern (ACECs) .................................................... 19 

3.2.4 Special Management Areas (SMAs) ............................................................................. 19 

3.3 Air Resources .................................................................................................................. 19 

3.3.1 Air Quality .................................................................................................................... 19 

3.4  Climate ........................................................................................................................... 19 

3.4.1  Climate Change ........................................................................................................... 20 

3.4.2  Greenhouse Gas Emissions ......................................................................................... 20 

3.5 Geology and Mineral Resources ................................................................................. 20 

3.6 Master Leasing Plans (MLPs) .................................................................................... 20 



4 

 

3.7 Designated Development Areas (DDAs)/Oil and Gas Management Areas ............... 21 

3.8  Soils ............................................................................................................................ 21 

3.9  Solid and Hazardous Wastes ...................................................................................... 21 

3.10  Water Resources ........................................................................................................... 21 

3.11  Vegetation .................................................................................................................... 22 

3.12  Livestock Grazing/Wild Horses ................................................................................... 22 

3.13  Wildlife, Fish, and Special Status Species (Plants and Animals) ................................ 22 

3.13.1 Special Status Species ................................................................................................ 22 

3.13.2 Greater Sage-grouse ................................................................................................... 23 

3.13.3 Big Game .................................................................................................................... 23 

3.14  Cultural and Heritage Resources, Including Paleontology, Traditional Cultural 

Properties, and Historic Trails .................................................................................................. 23 

3.15  Recreation ..................................................................................................................... 23 

3.16  Visual Resource Management (VRM) ......................................................................... 24 

3.17  Socioeconomics, Environmental Justice, and Public Health and Safety ..................... 24 

3.17.1 Socioeconomics .......................................................................................................... 24 

3.17.2 Environmental Justice ................................................................................................ 25 

3.17.3 Public Health and Safety ............................................................................................ 26 

4.0 Impact Analysis ...................................................................................................................... 26 

4.1 No Action Alternative ................................................................................................ 27 

4.1.1 Socioeconomics ............................................................................................................ 27 

4.2  Proposed Action Alternative ...................................................................................... 27 

4.3  RMP Special Designations ......................................................................................... 28 

4.4  Air Resources ............................................................................................................. 28 

4.4.1  Air Quality .................................................................................................................. 28 

4.5  Greenhouse Gas Emissions and Climate Change ........................................................... 28 

4.5.1  Direct Emissions ......................................................................................................... 28 

4.5.2 Indirect Emissions ...................................................................................................... 28 

4.5.3 Uncertainty ................................................................................................................. 28 

4.5.4  Climate Change Impacts ............................................................................................. 29 

4.5.5     Mitigation of Impacts from GHG Emissions and Climate Change Impacts ............ 29 

4.6  Geology and Mineral Resources ................................................................................. 29 

4.7  Master Leasing Plan (MLP) Areas ............................................................................. 29 

4.8  Soils ............................................................................................................................ 29 

4.9  Solid and Hazardous Wastes ...................................................................................... 30 



5 

 

4.10  Water Resources ........................................................................................................... 30 

4.11  Vegetation .................................................................................................................... 33 

4.12  Wildlife, Fish, and Special Status Species (Plants and Animals) ................................ 34 

4.12.1  Special Status Species ......................................................................................... 34 

4.12.2  Greater Sage-grouse ............................................................................................ 35 

4.12.3  Big Game............................................................................................................. 35 

4.13  Cultural and Heritage Resources, Including Paleontology, Traditional Cultural 

Properties, and Historic Trails .................................................................................................. 35 

4.14  Recreation ..................................................................................................................... 36 

4.15 Visual Resource Management (VRM) .......................................................................... 37 

4.16  Socioeconomics, Environmental Justice, and Public Health and Safety ..................... 37 

4.16.1  Socioeconomics ................................................................................................... 37 

4.16.2 Environmental Justice ................................................................................................ 38 

4.16.3 Public Health and Safety ............................................................................................ 38 

4.17  Cumulative Impacts ...................................................................................................... 38 

4.17.1 Greater Sage-grouse ................................................................................................... 39 

4.17.2  Big Game............................................................................................................. 39 

4.17.3 Greenhouse Gas Emissions ........................................................................................ 39 

5.0 Appendices .............................................................................................................................. 40 

5.1  Air Resources ................................................................................................................. 41 

5.1.1  Air Quality ï Affected Environment ........................................................................... 41 

5.1.2  Climate ï Affected Environment ................................................................................ 51 

5.1.3  Air Quality ï Environmental Impacts ......................................................................... 65 

5.1.4  Greenhouse Gas Emissions and Climate Change ï Environmental Impacts .............. 66 

5.1.5  Uncertainty .................................................................................................................. 72 

5.1.6  Climate Change Impacts ............................................................................................. 74 

5.1.7  Mitigation of Impacts from GHG Emissions and Climate Change Impacts ............... 75 

5.1.8  Greenhouse Gas Emissions ï Cumulative Impacts ..................................................... 76 

5.2  Greater Sage Grouse ....................................................................................................... 89 

5.2.1 Greater Sage-grouse - Affected Environment .............................................................. 89 

5.2.2 Greater Sage-grouse - Environmental Impacts .......................................................... 111 

5.2.3 Greater Sage-grouse - Cumulative Impacts ................................................................ 112 

5.3  Big Game ...................................................................................................................... 116 

5.3.1 Big Game ï Affected Environment ............................................................................ 116 

5.3.2 Big Game ï Environmental Impacts .......................................................................... 122 



6 

 

5.3.3 Big Game ï Cumulative Impacts ............................................................................... 124 

5.4  Lease Sale Parcel List with Proposed Stipulations and Noted Deletions/Deferrals ..... 127 

5.4.1 Lease Stipulation Code Index ..................................................................................... 223 

5.5  Parcel Resource Values/Stipulations Summary Table ................................................. 238 

5.6  Air Resources Appendix: Air Quality Related Values: Visibility, Hazardous Air 

Pollutants and Deposition ....................................................................................................... 252 

5.6.1 Visibility ïWyoming .................................................................................................. 252 

5.6.2 Hazardous Air Pollutants (HAPs)-High Desert District ............................................. 256 

5.6.3 Deposition and Lake Chemistry ï Wyoming ............................................................. 257 

5.7  Wildlife Habitat Maps .................................................................................................. 267 

5.8  Lands with Wilderness Characteristics (LWCs) Review ............................................. 278 

5.9  Hydraulic Fracturing White Paper (July 5, 2013) ........................................................ 292 

5.10 EA Preparers/Reviewers, Consultation & Coordination ............................................. 301 

5.10.1 Outside Agencies or Individuals .............................................................................. 301 

5.10.2 BLM-Wyoming State Office .................................................................................... 301 

5.10.3 BLM-High Desert District ........................................................................................ 302 

5.10.4 BLM High Plains District ......................................................................................... 302 

5.10.5 BLM-Wind River/Bighorn Basin District ................................................................ 303 

5.11 References ................................................................................................................... 305 

 
 

  



7 

 

1.0 Introduction 

 

1.1 Introduction 

 

In accordance with the Mineral Leasing Act of 1920, as amended [30 U.S.C. § 181 et seq.], Federal Onshore Oil & 

Gas Leasing Reform Act of 1987 [30 U.S.C. § 181 et seq.] and Title 43 Code of Federal Regulations (CFR) 3120.1-

2(a), the BLM Wyoming State Office (WSO) conducts a quarterly competitive oil and gas lease sale for lands that 

are eligible and available for leasing.  A Notice of Competitive Oil and Gas Lease Sale (Sale Notice), which lists 

parcels to be offered at the auction, will be published by the WSO at least 45 days before each of the subject auction 

dates.  Applicable lease stipulations for each parcel will be identified in the Sale Notices.  The decision as to which 

public lands and minerals are open for leasing and what leasing stipulations may be necessary is made during the 

BLMôs land use planning process in accordance with the Federal Land Policy and Management Act of 1976 

(FLPMA) [43 U.S.C. § 1712].  Surface management/use for mineral extraction on non-BLM administered surface 

overlying Federal minerals is determined by the BLM in consultation with the appropriate surface management 

agency or the private surface owner when surface use is proposed by the leaseholder or its designated operator.  

 

After the end of the nomination period, the WSO prepared a draft list of lease sale parcels (the ñpreliminary parcel 

listò) for this portion of the sale.  The WSO submitted the draft list of lease sale parcels to the applicable BLM field 

and district offices for initial review and processing.  Interdisciplinary Teams (IDTs) in each field office, in 

coordination with their district office, have reviewed the parcels to determine 1) if they are located in areas open to 

leasing under the approved RMP; 2) the appropriate stipulations required under the approved RMP; 3) whether new 

information or changed circumstances are present since the land use plan was approved; 4) necessary coordination 

requirements with other Federal or State agencies; and 5) if there are special conditions of which potential bidders 

should be made aware.  The IDT relied on personal knowledge of the areas involved and reviewed existing 

databases (including Geographic Information System (GIS) data and digital aerial imagery) and file information to 

determine the appropriate stipulations.  Where the BLM personnel determined field visits were necessary, field visits 

were made to those parcels where the BLM had legal access; results of any onsite visit is documented in the 

administrative record. No parcels analyzed in this EA required additional site visitation. 

 

This Environmental Assessment (EA) has been prepared to document compliance with National Environmental 

Policy Act (NEPA) 1 including disclosure of the anticipated impacts of leasing and development of the proposed 

parcels, to the extent reasonably foreseeable.    

 

 

 
1 The Council on Environmental Quality (CEQ) issued new NEPA rules (40 CFR § 1500 et seq.) effective September 14, 2020. References to the 

CEQ regulations throughout this EA are to the regulations in effect prior to September 14, 2020. The revised CEQ regulations effective 

September 14, 2020 are not referred to in this EA because the NEPA process associated with the proposed action began prior to this date. 
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Map 1. All Nominated Parcels 2021 First Quarter Competitive Lease Sale 
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1.2 Background 

 

BLM is responsible for oil and gas leasing on about 700 million acres of BLM, national forest, and other Federal 

lands, and seeks to ensure that mineral resources are developed in an environmentally responsible manner. 

 

In accordance with the MLA and 43 CFR § 3120.1-2, the BLM WSO conducts quarterly competitive oil and gas 

lease sales for lands that are eligible and available.  Private individuals or entities may file Expressions of Interest 

(EOIs) to suggest parcels for consideration for leasing by the BLM.  The authorized officer also may identify lands 

for leasing consideration.  Additional information on the competitive lease sale process is available on-line at: 

https://www.blm.gov/programs/energy-and-minerals/oil-and-gas/leasing 

 

The offering and subsequent issuance of oil and gas leases, in and of itself, does not cause or directly result in any 

surface disturbance.  The BLM cannot determine, prior to conducting a lease sale, whether a proposed parcel 

actually will be leased, or if it is subsequently leased, whether the lease will be explored or developed.   

 

Once a parcel is sold and the lease is issued, the lessee has the right to use the leased lands to explore and drill for all 

of the oil and gas within the lease boundaries, subject to the stipulations attached to the lease, restrictions derived 

from specific nondiscretionary statutes, and other reasonable measures to minimize adverse impacts (see 43 § CFR 

3101.1-2).  Further, relevant regulations at 43 CFR § 3162.5-1(a) provide: ñThe operator shall conduct operations in 

a manner which protects the mineral resources, other natural resources, and environmental quality. In that respect, 

the operator shall comply with the pertinent orders of the authorized officer and other standards and procedures as 

set forth in the applicable laws, regulations, lease terms and conditions, and the approved drilling plan or subsequent 

operations plan. Before approving any Application for Permit to Drill submitted pursuant to § 3162.3-1 of this title, 

or other plan requiring environmental review, the authorized officer shall prepare an environmental record of review 

or an environmental assessment, as appropriate. These environmental documents will be used in determining 

whether or not an environmental impact statement is required and in determining any appropriate terms and 

conditions of approval of the submitted plan.ò  Accordingly, the BLM can subject development of existing leases to 

reasonable conditions to minimize impacts to other resources, through the application of COAs at the time of 

permitting.  Any constraints must conform with the applicable land use plan and be consistent with rights granted to 

the holder under the lease.    In addition, upon cessation of lease operations, the lessee must plug the well(s) and 

abandon any facilities on the lease.  The surface must also be reclaimed to the satisfaction of the BLM authorized 

officer, in accordance with the MLA, Section 17g [30 U.S.C. § 226(g)]. 

 

Oil and gas leases are issued for a 10-year period and continue for so long thereafter as oil or gas is produced in 

paying quantities.  If a lessee fails to produce oil or gas, does not make annual rental payments, does not comply 

with the terms and conditions of the lease, or relinquishes the lease, the lease may terminate or be cancelled, and 

BLM may consider offering the lands for lease at another lease sale after a new review process.  

 

1.3 Purpose and Need 

 

It is the policy of the BLM as derived from various laws, including the Mineral Leasing Act of 1920, as amended 

(MLA) and the Federal Land Policy and Management Act of 1976 (FLPMA) to make mineral resources available 

for disposal and to encourage development of mineral resources to meet national, regional, and local needs. 

Continued sale and issuance of lease parcels in conformance with the approved Resource Management Plans 

(RMPs) would allow for continued production of oil and gas from public lands and reserves. 

 

The need is to respond to Expressions of Interest, as established by the Federal Onshore Oil & Gas Leasing Reform 

Act of 1987 (FOOGLRA), MLA, and FLPMA. 

 

1.3.1 Decisions to Be Made 

 

BLM will decide, based on this analysis, whether to offer parcels for lease and what stipulations will be placed on 

those parcels, in conformance with the approved RMPs. 

 

https://www.blm.gov/programs/energy-and-minerals/oil-and-gas/leasing
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1.4 Tiering and Conformance with BLM Land Use Plans and Other Environmental Assessments 

 

Pursuant to 40 CFR § 1508.28 and § 1502.21, this EA tiers to the Final Environmental Impacts Statements (FEISs) 

prepared for each Field Office (FO) Resource Management Plan (RMP), and any subsequent amendments or 

updates, and incorporates by reference the relevant portions of the FEISs.  The impacts analysis in the FEISs for the 

effects from oil and gas leasing and development incorporates the Reasonably Foreseeable Development (RFD) 

scenarios (i.e., the level of oil and gas development projected for the life of the plan based on historically and 

projected trends). 

 

The sale and issuance of the leases conforms to the approved RMPs (43 CFR § 1610.5) and Records of Decision 

(RODs) for the applicable planning areas, as amended or updated, including: 

 

High Plains District (HPD) 

 

The Casper Field Office (CFO) RMP ROD approved on December 7, 2007 (supported by June 2007 FEIS), as 

amended by the Record of Decision and Bureau of Land Management Casper, Kemmerer, Newcastle, Pinedale, 

Rawlins, and Rock Springs Field Offices Approved Resource Management Plan Amendment (ARMPA) for Greater 

Sage-Grouse approved on September 21, 2015 (supported by May 2015 FEIS). 

The Newcastle Field Office (NFO) RMP ROD approved on August 25, 2000 (supported by June 1999 FEIS), as 

amended by the ARMPA (supported by May 2015 FEIS). 

The Buffalo Field Office (BFO) Buffalo/Rocky Mountain Region RMP ROD approved on September 21, 2015 

(supported by May 2015 FEIS) , as amended by the Buffalo Field Office Record of Decision and Approved 

Resource Management Plan Amendment (November 22, 2019). 

 

Wind River/Bighorn Basin District (WR/BBD)  

 

The Lander Field Office (LFO) RMP ROD signed on June 26, 2014 (supported by February 2013 FEIS), as 

amended by the ARMPA (supported by May 2015 and FEIS). 

The Cody Field Office (CYFO) Bighorn Basin/Rocky Mountain Region RMP ROD approved on September 21, 

2015 (supported by May 2015 FEIS). 

The Worland Field Office (WFO) Bighorn Basin/Rocky Mountain Region RMP ROD approved on September 21, 

2015 (supported by May 2015 FEIS). 

 

High Desert District (HDD) 

 

The Rawlins Field Office (RFO) RMP ROD approved on December 24, 2008 (supported by January 2008 FEIS) as 

amended by the ARMPA (supported by May 2015 FEIS). 

The Green River (Rock Springs Field Office (RSFO)) RMP ROD approved on August 8, 1997 (supported by April 

1996 FEIS), as amended by the ARMPA (supported by May 2015 FEIS). 

The Pinedale Field Office (PFO) RMP ROD approved on November 26, 2008 (supported by August 2008 FEIS), as 

amended by the ARMPA (supported by May 2015 FEIS). 

The Kemmerer Field Office (KFO) RMP ROD approved on May 24, 2010 (supported by August 2008 FEIS), as 

amended by the ARMPA (supported by May 2015 FEIS)  

 

The FO RMPs include allocation decisions which identify lands as either open or closed to fluid mineral leasing, and 

(if open) provide stipulations that are attached to new leases to mitigate effects of potential development operations. 

 

This EA discloses the affected environment, as well as the anticipated reasonably-foreseeable GHG emissionsô 

related impacts of leasing and development, and potential mitigation of those impacts. The EA provides information 

for BLM to determine whether this project would have significant impacts not already disclosed and analyzed in 

other NEPA documents, warranting an EIS. The RMP EISs have already evaluated potentially significant impacts 

arising from the BLMôs land use planning decisions.  See 43 CFR § 46.140(c).  Based on this EA, the BLM may 

issue a ñfinding of no significant impactsò (FONSI), if no significant impacts are identified.  If a FONSI is reached, 
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a Decision Record (DR) may be signed approving the selected alternative, which could be the proposed action, the 

no-action alternative, or a combination thereof. 

 

1.5 Relationship to Statutes, Regulations, and Other Plans or Decisions 

 

The proposed action and alternatives are consistent with other plans, programs, and policies of other federal 

agencies, the State of Wyoming, local governments, and affected Tribes, to the extent practical, including but not 

limited to the following: 

 

Federal Land Policy and Management Act of 1976, as amended [43 U.S. Code § 1701 et seq.]  

Mineral Leasing Act of 1920, as amended [30 U.S.C. § 181 et seq.] 

Federal Onshore Oil & Gas Leasing Reform Act of 1987 [30 U.S.C. § 181 et seq.] 

The National Environmental Policy Act [42 U.S.C. 4321 et seq.] 

Clean Air Act [42 U.S.C. § 1857 et seq.], as amended and recodified [42 U.S.C. § 7401 et seq.] 

Clean Water Act [33 U.S.C. § 1251 et seq.]  

Endangered Species Act [16 U.S.C. § 1531 et seq.]  

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations  

Migratory Bird Treaty Act [16 U.S.C. § 703 et seq.] 

National Trails Systems Act [16 U.S.C. § 1241 et seq.] 

National Landscape Conservation System Act [16 U.S.C. § 7202] 

National Historic Preservation Act of 1966, as amended [54 U.S.C. § 300101 et seq.]  

Protection of Historic Properties (36 CFR § 800)  

Native American Graves Protection and Repatriation Act of 1990 [25 U.S.C. § 3001 et seq.] and 43 CFR § 10  

American Indian Religious Freedom Act of 1978 [42 U.S.C. 1996] 

Native American Trust Resource Policy standards are presented in the Department of the Interior Comprehensive 

Trust Management Plan dated March 28, 2003  

Wild and Scenic Rivers Act of 1968, as amended [16 U.S.C. § 1271 et seq.] 

Bald and Golden Eagle Protection Act of 1940, as amended [16 U.S.C. § 668 et seq.] 

Paleontological Resources Preservation Act of 2009 [16 U.S.C. §470aaa et seq.] 

Greater Sage-grouse Record of Decision and Land Use Plan Amendments for Northwest Colorado and Wyoming, 

2015 (United States Department of Agriculture, Forest Service) 

USFS Supplemental Information Report to the Biological Assessment and Evaluationfor Revised Land and 

Resource Management Plans and Associated Oil and Gas Leasing Decisions, 2018 

 

1.6 Scoping 

 

In order to identify preliminary issues for analysis (see the BLMôs NEPA Handbook H-1790-1 at page 41), the BLM 

conducted internal scoping.  The BLM personnel listed in Appendix 5.10 provided information and input for this 

EA.  Through the BLMôs internal scoping, and in light of the numerous EAs the BLM has prepared for oil and gas 

lease sales in Wyoming, this EA will not analyze issues that are already satisfactorily addressed in the RMP FEISs, 

to which it tiers. 

 

BLM Wyoming personnel also conferred with the Wyoming Game and Fish Department (WGFD) in accordance 

with an interagency Memorandum of Understanding.  

 

1.7 Public Participation 

 

Formal public participation was initiated when this EA was entered into the BLM-Wyoming e-Planning database on 

November 13, 2020.  A news release was issued on November 13, 2020 notifying the public that this EA is being 

posted on the BLM Wyoming website for a 30-calendar day public comment period.  As required by BLM leasing 

policies, where parcels include split estate lands, a notification letter was sent to the surface owner(s) identified by 

the party submitting the EOI. These letters were sent by the Wyoming State Office (WSO). 

 

All substantive comments on the EA will be reviewed and addressed before the BLM reaches its decision. 
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1.8 National Forest System Lands ï Thunder Basin National Grasslands 

 

The March 2021 (2021-03) lease sale includes 13 parcels (3,761.38 acres) of lands that are administered by the U.S. 

Department of Agriculture ï Forest Service (USFS). In accordance with each agencyôs regulations and consistent 

with the BLM-USFS Memorandum of Understanding (MOU),2 the USFS has provided consent to lease these lands 

with applicable stipulations that they have provided to the BLM.  

 

 

 

 

 
2 See BLM MOU W0300-2006-07, ñMemorandum of Understanding Between [BLM] and [USFS] Concerning Oil and Gas Leasing and 

Operations.ò Effective April 14, 2006. 
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2.0 Description of Alternatives, Including Proposed Action 

 

2.1 Introduction 

 

In September 2020, a preliminary parcel list of 285 parcels (comprised of approximately 306,723.11 acres) was 

prepared by the WSO and sent to the applicable field and district offices for review.   

 

In addition, BLM added previously deferred Greater Sage -Grouse (GSG) Priority Habitat Management Area 

(PHMA) parcels from the June (32 parcels, 38,199.06 acres), September (50 parcels, 96,374.02 acres) and 

December (59 parcels, 109,512.61 acres).  A total number of 426 parcels, containing approximately 550,808.80 

acres, were reviewed for the March 2021 Competitive Oil and Gas Lease Sale. 

 

Eighteen parcels (WY-2021-03-0870, 0882, 0886, 0984, 0985 1008, 1010, 6975, 6976, 6981, 6995, 7061, 7075, 

7087, 7088, 7089, 7172 and 7174) have been deleted in part from this sale because they are in areas closed to 

leasing, overlap an existing parcel or the minerals are privately owned.  Total of approximately 16,533.91 acres are 

deleted from this sale. The parcel and portions of parcels deleted from this sale will not be considered further.  These 

parcels are described in Appendix 5.4.  

 

As a result, the remaining 426 parcels or portions of parcels (comprised of 160,820.75 acres) are available for lease 

and are addressed in the alternatives, below. 

 

2021-03 Proposed Lease Parcles: 

Field Office 
Acres 

NOMINATED  

# of Parcel 

Nominations 

NUMBER 

DELETE WHOLE 

(acres) 

NUMBER 

DELETE PART 

(acres) 

BFO 45,175.51 67 0 2 (58.17) 

CFO 61,737.41 54 0 0 

NFO 57,054.45 70 0 0 

CYFO 1,256.290 3 0 0 

LFO 22,132.10 27 0 0 

WFO 48,920.710 35 0 0 

KFO 3,206.41 2 0 0 

PFO 52,850.86 30 0 13 (11,390.60) 

RFO 88,306.22 53 0 0 

RSFO 170,168.84 87 0 3 (2288.93) 

Totals 550,808.80 426 0 18 (13,737.70) 

 

 

2.2 No Action Alternative 

 

Under the No Action Alternative, BLM Wyoming would not offer 426 parcels nominated and located in areas open 

to leasing under the approved RMPs, containing approximately 550,808.80 acres.  This would mean that the 

Expressions of Interest would be rejected and no lease parcels would be offered.  Choosing the No Action 

alternative would not prevent future leasing in these areas consistent with land use planning decisions and subject to 

appropriate stipulations, identified in the respective land use plans. Foregoing offering these lands could constrain 

local supplies and affect expected income in the form of royalty payments from production of the Federal minerals. 

 

2.3 Proposed Action Alternative 

 

Under the Proposed Action Alternative, 383 parcels, containing approximately 474,531.10 acres, were evaluated and 

are to oil and gas leasing under the applicable RMP RODs, as amended, including the Record of Decision and 

Bureau of Land Management Casper, Kemmerer, Newcastle, Pinedale, Rawlins, and Rock Springs Field Offices 

Approved Resource Management Plan Amendment for Greater Sage-Grouse (ARMPA) for Greater Sage-grouse 

(September 21, 2015). 
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The decision as to which public lands and minerals are open for leasing and what leasing stipulations may be 

necessary is made during the land use planning process.  Surface management/use for mineral extraction on non-

BLM administered land overlaying federal minerals will be determined by the BLM in consultation with the 

appropriate surface management agency or the private surface owner at the time such surface use is proposed by the 

leaseholder or designated agent.  Under the MLA, issuing oil and gas leases is a discretionary authority conveyed to 

the Secretary of the Interior.  In accordance with this discretionary authority and as described below, certain parcels 

would be available for offer at the First Quarter 2021 competitive lease sale, and others are deferred by State 

Director (SD) discretion. The Proposed Action alternative removes from consideration those parcels, detailed below, 

that will be deferred from sale for the reasons identified below. 

 

Forty-three (43) whole parcels and portions of eight (8) others have been deferred from this sale.  One whole parcel 

(a Thunder Basin National Grasslands parcel, WY-2021-03-0944) is deferred in whole in order to receive 

concurrence and lease stipulations from the U.S. Forest Service.  Forty-two parcels, whole or portions of parcels, are 

deferred in areas where Adaptive Management metrics indicate the need for further evaluation (Management 

Decision Special Status Species 13 (MD SSS 13) of 2015 ARMPA for Greater Sage-Grouse (ROD, pg. 37-38)).  

Also Appendix 5.2 (Greater Sage-Grouse) contains additional information relating to specific parcels, analysis and 

those recommended to be deferred.  Portions of eight (8) parcels are deferred in order to have the lands resurveyed 

or in order to complete tibal consultton prior to leasing. The whole parcels or portions of parcels are detailed in the 

table below and in Appendix 5.4.  Approximately, 67,791.56 acres are proposed for deferral under the Proposed 

Action. 

 

Summary of parcels deferred, deleted, and available for sale (includes all 285 new nominations for March 2021 and 

previously deferred PHMA parcels from June, September and December 2020): 
 

 

NOMINATED 

ACREAGE 

PARCEL 

COUNT 

WHOLE 

DEFERRALS 

(ACRES) 

PARTIAL  

DEFER 

(ACRES) 

DELETE 

WHOLE 

(ACRES) 

DELETE 

PART 

(ACRES) 

PARCELS 

OFFERED 

ACREAGE 

OFFERED 

BFO 45,175.51 67 1 (121.15) 1 (74.32) 0.00 2 (58.17) 66 44,921.87 

CFO  61,737.41 54 20 (30,525.30) 0.00 0.00 0.00 34 31,212,11 

NFO  57,054.45 70 0.00 0.00 0.00 0.00 70 57,054.45 

CYFO 1,256.29 3 0.00 0.00 0.00 0.00 3 1,256.29 

LFO 22,132.10 27 0.00 0.00 0.00 0.00 27 22,132.10 

WFO  48,920.71 35 4 (5,618.11) 0.00 0.00 0.00 31 43,302.60 

KFO 3,206.14 2 0.00 0.00 0.00 0.00 2 3,206.14 

PFO  52,850.86 28 11 (17,099.05) 7 (6,736.85) 0.00 14 

(14069.65) 

4 2,537.820 

RFO  88,306.22 53 0.00 0.00 0.00 0.00 53 88,306.22 

RSFO  170,168.84 87 0.00 0.00 0.00 0.00 6 82,833.980 

TOTALS  550,808.80 426 36  

(53,363.61) 

9  

(6,811.17) 

 16 

(14,127.82) 

383 476,506.20 

 

Additional information for each parcel , or portion of a parcel deferred is below. 

 

Table: Deferred Parcels 

Parcel Number Nominated 
Acres 

Acres to Delete 
(Delete in Part) 

Acres to Defer Acres Proposed 
for Sale 

Reason for 
Deferred Acres 

WY-2021-03-
0503 

671.36 0.00 671.360 0.00 Tribal 
Consultation, 
sage-grouse 

WY-2021-03-
0515 

2,440.00 0.00 2440.00 0.00 sage-grouse 

WY-2021-03-
00653 

2,486.66 0.00 2486.66 0.00 sage-grouse 
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WY-2021-03-
0655 

1,246.15 0.00 1246.15 0.00 sage-grouse 

WY-2021-03-
0741 

1,136.76 0.00 1,136.76 0.00 sage-grouse 

WY-2021-03-
0750 

879.61 0.00 879.61 0.00 sage-grouse 

WY-2021-03-
0761 

800.00 0.00 800.00 0.00 sage-grouse 

WY-2021-03-
0762 

1,550.19 0.00 1,550.19 0.00 sage-grouse 

WY-2021-03-
0764 

2,560.00 0.00 2,560.00 0.00 sage-grouse 

WY-2021-03-
0768 

156.00 0.00 156.00 0.00 sage-grouse 

WY-2021-03-
0769 

1,520.00 0.00 1,520.00 0.00 sage-grouse 

WY-2021-03-
0770 

1,880.00 0.00 1,880.00 0.00 sage-grouse 

WY-2021-03-
0795 

2,549.56 0.00 2,549.56 0.00 sage-grouse 

WY-2021-03-
0820 

1,823.48 0.00 1,823.48 0.00 sage-grouse 

WY-2021-03-
0821 

1,841.09 0.00 1,841.09 0.00 sage-grouse 

WY-2021-03-
0863 

1,560.00 0.00 1,560.00 0.00 sage-grouse 

WY-2021-03-
0870 

2,556.12 796.12 80 1,680.00 Tribal 
consultation 

WY-2021-03-
0944 

121.15 0.00 121.51 0.00 USFS 
concurrence 
needed 

WY-2021-03-
1008 

2,480.00 2120.00 360.00 0.00 sage-grouse 

WY-2021-03-
1010 

2,338.87 713.79 1625.08 0.00 sage-grouse 

WY-2021-03-
1028 

2,382.32 0.00 2,382.32 0.00 sage-grouse 

WY-2021-03-
6760 

320.00 0.00 320.00 0.00 sage-grouse 

WY-2021-03-
6761 

320.00 0.00 320.00 0.00 sage-grouse 

WY-2021-03-
6763 

1,120.00 0.00 1,120.00 0.00 sage-grouse 

WY-2021-03-
6879 

2,560.00 0.00 2,560.00 0.00 sage-grouse 

WY-2021-03-
6919 

2,123.49 0.00 2,123.49 0.00 sage-grouse 

WY-2021-03-
6924 

720.00 0.00 720.00 0.00 sage-grouse 

WY-2021-03-
6928 

1,563.47 0.00 1,563.47 0.00 sage-grouse 
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WY-2021-03-
6931 

707.92 0.00 707.92 0.00 sage-grouse 

WY-2021-03-
6934 

951.37 0.00 951.37 0.00 sage-grouse 

WY-2021-03-
6939 

2,076.44 0.00 2,076.44 0.00 sage-grouse 

WY-2021-03-
6975 

871.68 274.86 596.82 0.00 sage-grouse 

WY-2021-03-
6981 

2,554.52 794.52 40.00 1,720.00 Tribal 
consultation 

WY-2021-03-
7087 

2,378.90 809.98 1,568.92 0.00 Tribal 
consultation, 
sage-grouse 

WY-2021-03-
7088 

2,480.00 1,920.00 560.00 0.00 Tribal 
consultation, 
sage-grouse 

WY-2021-03-
7089 

1,871.23 560.00 1,311.23 0.00 sage-grouse 

WY-2021-03-
7090 

2,516.58 0.00 2,516.58 0.00 sage-grouse 

WY-2021-03-
7091 

1,800.00 0.00 1,800.00 0.00 sage-grouse 

WY-2021-03-
7092 

1,881.81 0.00 1,881.81 0.00 sage-grouse 

WY-2021-03-
7093 

1,600.00 0.00 1,600.00 0.00 sage-grouse 

WY-2021-03-
7121 

720.00 0.00 720.00 
 

0.00 sage-grouse 

WY-2021-03-
7130 

1,876.89 0.00 1,876.89 0.00 sage-grouse 

WY-2021-03-
7134 

489.02 0.00 37.16 451.86 needs surveyed 

WY-2021-03-
7162 

631.00 0.00 631.00 0.00 sage-grouse 

WY-2021-03-
7172 

2007.27 1,292.47 714.80 0.00 sage-grouse 

WY-2021-03-
7174 

864.02 18.17 37.16 808.69 needs surveyed 

WY-2021-03-
7192 

1440.00 0.00 80.00 1,360.00 Tribal 
consultation 

WY-2021-03-
7196 

2,270.31 0.00 2,270.31 0.00 sage-grouse 

 

Under the Proposed Action Alternative, 383 parcels containing approximately 474,531.10 acres would be offered for 

lease during the First Quarter (March) 2021 (2021-03) Competitive Lease Sale. 

 

2.4 Alternatives Considered and Eliminated from Further Analysis 

 

Offer All Parcels Subject to Standard Lease Terms and Conditions 

 

Offering all nominated parcels with only the standard lease terms and conditions on the BLMôs lease form was 

considered as a means to reduce constraints to oil and gas development on public lands.  Such an alternative is not in 
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conformance with the approved RMPs where the applicable RMP prescribes stipulations in accordance with 

FLMPAôs Section 102(a)(8) mandate to manage the public lands to protect resource values.  Therefore, this 

alternative was not analyzed in detail. 

 

Offer All Parcels Subject to Original Expression of Interest 

 

An alternative was considered that would offer all parcels as they were originally nominated through the Expression 

of Interest.  This alternative was not carried forward for detailed analysis because it would result in the offering of 

parcels in areas currently closed to leasing.  This alternative would not be in conformance with the approved RMPs.  

 

Offer All Parcels Subject to No Surface Occupancy (NSO) Stipulations 

 

An alternative was considered that would offer all parcels located in areas open to leasing with a NSO stipulation.  

This alternative was not carried forward to detailed analysis because it is not in conformance with the approved 

RMPs and would only prohibit surface occupancy for oil and gas development; other non-oil and gas occupancy 

may not be similarly constrained.  This alternative would unnecessarily limit oil and gas occupancy in areas where 

the approved RMPs have determined that less restrictive stipulations would adequately mitigate the anticipated 

impacts under our mandate of multiple-use and sustained yield. 

 

Defer All Parcels Located in Greater Sage-grouse Habitats 

 

An additional alternative was considered but not analyzed in detail which would defer offering all parcels located 

within Greater Sage-grouse Priority Habitat Management Areas (PHMAs) and/or General Habitat Management 

Areas (GHMAs).  This alternative was not analyzed in detail because it would not be in conformance with the 

approved RMPs.  Further, this alternative would effectively, if temporarily, close areas to oil and gas leasing and 

development where the field office RMPs have determined that these lands are open to leasing with applicable 

stipulations to conserve Greater Sage-grouse and their habitats. 
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3.0 Affected Environment 

 

 

3.1 Introduction 

 

This section describes the present conditions of various environmental resources that could be affected under the 

action alternatives, if lands are leased, and if oil and gas exploration and development operations are eventually 

authorized by the BLM.  Descriptions of the affected environment in this section focus on the relevant major 

resources or issues. 

 

For a complete and detailed description of the affected environment, please refer to the applicable RMP FEISs. 

 

 

3.2 RMP Special Designations 

 

3.2.1 Wilderness and Wilderness Study Areas 

 

Wilderness Study Areas (WSAs) are managed according to a non-impairment standard.  Under this standard, these 

lands are managed in a manner so as not to impair the suitability of such areas for preservation as wilderness.  At 

present, the BLM manages these lands in accordance with the approved RMPs and the Interim Management Policy 

for Lands Under Wilderness Review until Congress either designates each WSA as ñwildernessò or releases it from 

consideration and the land reverts to multiple-use management.  None of the parcels carried forward for analysis in 

this sale are located within a WSA.  Several parcels are immediately adjacent to WSAs.  These parcels include: WY-

2021-03-0482, 0485, 6785 (adjacent to the Bobcat Draw WSA in the WFO), WY-2021-03-7039 (adjacent to the 

Sheep Mountain WSA in the WFO), WY-2021-03-7061 and 7069 (adjacent to the East Sand Dunes WSA in the 

RSFO), YW2021-03-7061 (adjacent to the Soutn Pinnacles WSA in the RSFO), and WY-2021-03-0984 (adjacent to 

the Whitehorse Creek WSA in the RSFO).  Several other parcels are within two miles of these WSAs. 

 

 

3.2.2 Lands with Wilderness Characteristics (LWCs) 

 

Wilderness characteristics are resource values that include naturalness, outstanding opportunities for solitude, or 

outstanding opportunities for primitive and unconfined recreation.  Areas evaluated for wilderness characteristics 

generally occur in undeveloped locations of sufficient size (typically greater than 5,000 contiguous acres) to be 

practical to manage for these characteristics. 

 

The BLM Land Use Planning Handbook (H-1601-1) states that the BLM must consider the management of lands 

with wilderness characteristics during the land use planning process.  The criteria used to identify these lands are 

essentially the same criteria used for determining wilderness characteristics for WSAs.  However, the authority set 

forth in Section 603(a) of FLPMA to complete the three-part wilderness review process (inventory, study, and report 

to Congress) expired on October 21, 1993; therefore, FLPMA does not apply to new WSA proposals and 

consideration of new WSA proposals on BLM-administered public lands is no longer valid.  The BLM is still 

required under Section 201 of FLPMA to ñ...maintain on a continuing basis an inventory of all public lands and their 

resource and other values....ò  This includes reviewing lands to determine if they possess wilderness characteristics 

(see Appendix 5.8). 

 

These parcels qualify as LWCs because they are within units which contain at least 5000 contiguous acres of 

roadless lands, the imprint of manôs work is substantially unnoticeable, they have outstanding opportunity for 

solitude or primitive recreation and they contain natural features of scientific, education, scenic or historical value. 

The remaining parcels were not found to contain LWCs. If a parcel is not within a 5000 acre area, they are not 

reviewed further in accordance with BLM policy contained in Manual 6310. Those parcels which have been 

determined to have lands with wilderness characteristics are available for oil and gas development under their 

respective RMPs.  Parcels located in LWC areas are listed in Appendix 5.8.   
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3.2.3 Areas of Critical Environmental Concern (ACECs) 

 

Parcels offered for sale are subject to the stipulations shown in Appendix 5.4, which includes protecting the relevant 

and important ACEC values.  Parcels located in specific ACECs are listed in the following table. 

 

Table: Parcels in ACECs 

Parcel Number ACEC 

WY-2021-03-1152 Green Mountain ACEC 

WY-2021-03-1154 Green Mountain ACEC 

WY-2021-03-1157 Green Mountain ACEC 

WY-2021-03-1158 Green Mountain ACEC 

WY-2021-03-1159 Green Mountain ACEC 

WY-2021-03-1160 Green Mountain ACEC 

WY-2021-03-7200 Green Mountain ACEC 

WY-2021-03-7203 Green Mountain ACEC 

WY-2021-03-7205 Green Mountain ACEC 

WY-2021-03-0697 Sand Hills/JO Ranch  

WY-2021-03-0755 Sand Hills/JO Ranch  

 

3.2.4 Special Management Areas (SMAs) 

 

There are thirty-five parcels that intersect SMAs which are listed in the table below and are managed according to 

the respective RMP. 

 

Parcels within SMAs: 

Bates 

Hole 

Red Desert 

Watershed 

Pine 

Mountain 

Shamrock 

Hills Raptor 

Concentration 

Area (RCA) 

Chain Lakes 

Wildlife 

Habitat 

Management 

Area 

Green and 

New Fork 

Rivers ï 

Lower 

Zone 

Wind River 

Special 

Recreation 

Area West 

1063 7061 0986 7194 0438 6976 0539 

1064   7207   0695 

1066      0712 

7145      0714 

      0791 

      6782 

      6783 

      6784 

 

 

3.3 Air Resources  

 

See Appendix 5.1 for Air Resources. 

 

3.3.1 Air Quality  

 

See Appendix 5.1.1 for Air Quality. 

 

 

3.4  Climate 

 

See Appendix 5.1.2 for Climate 
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3.4.1  Climate Change 

 

See Appendix 5.1.2.1 for Climate Change 

 

3.4.2  Greenhouse Gas Emissions 

 

See Appendix 5.1.2.2 for Greenhouse Gas Emissions 

 

 

3.5 Geology and Mineral Resources 

 

None of the parcels are located within active coal leases. In addition, none of the parcels have active gravel pits or 

commercial rock quarries within their boundaries and none are located within a Known Sodium Lease Area. 

 

Parcel WY-2021-03-0974 has several active bentonite mining claims within itôs boundaries.  In addition, parcel 

WY-2021-03-1162 is partially located within the boundaries of the Sheep Mountain Uranium Mine area 

 

The following table indicates which parcels are located within existing EIS areas. 

 

Table: Parcels in EIS areas 

Converse 

County 
Moneta 

Divide 
Atlantic Rim South Baggs Continental 

Divide - 

Creston 

Hiawatha Moxa Arch 

WY-2012-

03-0875 
WY-2021-

03-1156 
WY-2021-

03-0697 
WY-2021-

03-7053 
WY-2021-

03-0438 
WY-2021-

03-0489 
WY-2021-

03-0506 
WY-2012-

03-1110 
WY-2021-

03-7204 
WY-2021-

03-0755 
 WY-2021-

03-0534 
WY-2021-

03-0986 
 

WY-2012-

03-7021 
 WY-2021-

03-7013 
    

WY-2012-

03-7131 
      

WY-2012-

03-7160 
      

WY-2012-

03-7162 
      

WY-2012-

03-7193 
      

WY-2012-

03-7195 
      

 

Additionally, several parcels are located adjacent to the aforementioned project areas. 

 

 

3.6 Master Leasing Plans (MLPs) 

 

The RMP analysis resulted in MLP determinations for the Lander, Cody and Worland field offices. See WFO RMP 

Decisions 2033 ï 2042 and CYFO RMP Decisions 2034-2042.  As described in Section 4.2.5.2 of the BB FEIS, the 

inclusion of the MLP determinations place additional stipulations on oil and gas-related surface disturbances in the 

analysis areas for the protection of big game, recreation, geologic features, and Limited Reclamation Potential 

(LRP) soils. Three parcels (WY-2021-03-7170, 7153 and 7155) are located in the Fifteenmile Master Leasing Plan 

Area. 
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3.7 Designated Development Areas (DDAs)/Oil and Gas Management Areas 

 

Designated Development Areas and Oil and Gas Management Areas are managed primarily for oil and gas 

exploration and development.  LFO parcels WY-2021-03-1156 and WY-2021-03-7204 are located within a 

Designated Development Area (DDA).  The Approved RMP designates three Designated Development Areas for 

development incorporating almost all lands with moderate to high oil and gas potential. Potential for future mineral 

development is primarily limited to lands in the Designated Development Areas which do not conflict other 

resources. 

 

 

3.8  Soils 

 

Soils within Wyoming are generally considered to be highly erodible from both wind and water action regardless of 

slope with the exception of depositional soils. Soils in Wyoming are especially dependent on vegetative cover to 

prevent erosion; ground cover and root systems anchor the soil, recycle nutrients, and add scarce organic matter. 

 

Several of the parcels may contain what BLM has determined to be Limited Reclamation Potential soils (See WY 

IM 2012-032). Work in these areas will require detailed plans to ensure that the soils can be properly reclaimed and 

protected during construction and production activities. 

 

All parcels have the potential to contain slopes greater than 25%. Lease Notice No. 1 requires that Operators avoid 

operations on slopes greater than 25%.  For specific parcels located in these areas and additional stipulations see 

Appendicies 5.4 and 5.5. 

 

Also, please refer to the RMP FEISs for a more detailed description of the soil resources in the planning areas. 

 

 

3.9  Solid and Hazardous Wastes 

 

None of the parcels are known to contain open sources of solid waste. Historical management of split estate lands is 

unknown but unlikely to contain reportable levels of hazardous waste; these lands may have been impacted through 

normal everyday living including but not limited to spills of oils, paints, etc.  

 

Several parcels have been previously leased and contain well bores that have been plugged and abandoned. Five 

parcels in the BFO (0945, 0946, 7024, 7032, and 7173) and one in the CFO (0977) contain open wellbores that have 

not been plugged. Any of these parcels may also contain previously approved for abandonment, oilfield materials in 

the subsurface; they may also contain materials that were disposed of without authorization.   

 

BLM will work with the existing liable partner, and the new lessee as allowed by regulation, to ensure that all 

existing oil field waste is properly addressed. 

 

Should a parcel be leased and developed, generation and temporary storage of waste materials (solid and liquid) 

would likely occur.  Waste materials would be managed in accordance with Onshore Oil and Gas Order Nos. 1 & 7, 

the Resource Conservation and Recovery Act (RCRA), applicable WDEQ regulations, and Wyoming Oil and Gas 

Conservation Commission (WOGCC) rules.  Fluid handling would be evaluated at the development stage and fluids 

associated with any subsequent drilling, completions and/or production would either be treated, evaporated, or 

transferred to a WDEQ-authorized commercial treatment, storage, or disposal facility; solids would be treated on 

site or transferred to a WDEQ-authorized facility. 

 

 

3.10  Water Resources 

 

Surface water hydrology within the area is typically influenced by geology, soil characteristics, precipitation and 

vegetation.  Anthropogenic factors that currently affect surface water resources include livestock grazing 

management, private, commercial and industrial development, recreational use, drought, and vegetation control 

treatments. Based on best available data, the vast majority of the nominated parcels are within the following HUC8 
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watersheds: Blacks Fork, Dry Fork Cheyenne, Lightning, Lance, Upper Bighorn and Upper Green. The remaining 

parcels are located in the Antelope, Beaver, Clarks Fork Yellowstone, Great Divide Closed Basin, Greybull, Little 

Powder, Little Snake, Middle North Platte-Casper, Muddy, Salt, South Fork Powder, Upper Belle Fourche, Upper 

Cheyenne, Upper Powder, Upper North Platte and Vermillion HUC8 units.  

 

Groundwater hydrology within the area is influenced by geology and recharge rates.  Groundwater quality and 

quantity can be influenced by precipitation, water supply wells and various disposal activities.  Groundwater quality 

across the applicable field offices varies with depth from potable waters with low total dissolved solids (TDS) to 

highly saline, non-potable sources.  Most of the groundwater in Wyoming is used for industrial, domestic and 

livestock/irrigation purposes.  The information contained in Appendix 5.9, Hydraulic Fracturing White Paper (see 

section entitled Operational Issues/Water Availability and Consumption Estimates) is incorporated by reference. 

 

Several parcels contain land with private surface overlying federal minerals (i.e., split-estate).  The private surface 

lands have or have the potential to contain private residences and associated facilities such as domestic or stock 

water supply wells.  Lands used as rangeland can also have stock water supply wells. 

 

 
3.11  Vegetation 

 

Please refer to the approved RMP FEISs for a more detailed description of the vegetation resources in the planning 

areas, including for sensitive or Threatened and/or Endangered plant species. 

 

None of the parcels are known to contain sensitive or T/E plant species, however, they may contain potential habitat. 

Two parcels have lands that potentially are used to produce commercial crops such as corn, barley, alfalfa, and/or 

dry beans. Several additional parcels are used for pasture/grazing lands but the vast majority are shrublands with 

interspersed pockets of barren areas. 

 

Infestations of noxious weeds can have a negative impact on biodiversity and natural ecosystems.  Noxious weeds 

affect native plant species by out-competing native vegetation for light, water and soil nutrients.  Locally, regionally, 

and nationally noxious weeds infestations cause decreased quality of agricultural products due to high levels of 

competition from noxious weeds; decreased quantity of agricultural products due to noxious weed infestations; and 

increased costs to control and/or prevent the noxious weeds. 

 

 

3.12  Livestock Grazing/Wild Horses 

 

The proposed parcels are, in many cases, used for livestock grazing as they are located in primarily rural areas with 

large blocks of public domain lands.  The proposed parcels could contain range improvement structures such as 

reservoirs, water wells, and fences.  

 

Several of the parcels are also located within BLM Wild Horse Herd Management Areas (HMAs).  See: 

https://www.blm.gov/programs/wild-horse-and-burro/herd-management/herd-management-areas/wyoming and the 

applicable RMPs.  PFO, NFO and KFO do not have any wild horses, or HMAs. 

 

 

3.13  Wildlife, Fish, and Special Status Species (Plants and Animals) 

 

3.13.1 Special Status Species 

 

Parcels proposed for lease may contain habitat for sensitive species. 

 

Section 7 of the Endangered Species Act (ESA) of 1973, as amended, requires that the BLM ensure that any action 

authorized, funded, or carried out by the BLM is not likely to jeopardize the continued existence of any federally 

designated Threatened or Endangered (T&E) species.  
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The BLM Special Status Species Policy outlined in BLM Manual 6840 and BLM-Wyoming IM WY-2010-027 

(ñUpdate of the Bureau of Land Management, Wyoming, Sensitive Species List ï 2010ò), is to conserve listed 

species and the ecosystems on which they depend, while ensuring that actions authorized or carried out by the BLM 

are consistent with the conservation needs of special status species and minimize the likelihood and need for federal 

listing under the ESA. 

 

By BLM policy, the BLM will conference with the FWS on species proposed for federal listing where the BLM 

determines its actions may affect listed or candidate species.  Section 7 consultation with the FWS is normally 

completed at the time the RMPs are revised or amended, and when determined necessary for site-specific 

authorizations. 

 

The BLM is responsible for managing BLM-designated sensitive plant species on public lands (see 

http://www.blm.gov/wy/st/en/programs/pcp/species/sensitive.html).   

 

 

3.13.2 Greater Sage-grouse 

 

See Appendix 5.2.1 for Greater Sage-grouse ï Affected Environment 

 

3.13.3 Big Game 

 

See Appendix 5.3.1 for Big Game ï Affected Environment 

 

 

3.14  Cultural and Heritage Resources, Including Paleontology, Traditional Cultural Properties, and Historic 

Trails  

 

All parcels addressed in this EA have the potential to contain surface and buried archaeological materials or may be 

located in an area which could affect the setting of known or unknown historic sites, and/or Traditional Cultural 

Properties (TCPs).  Once the decision is made by the lessee to develop a lease, an area-specific cultural records 

review would be completed to determine if there is a need for a cultural inventory of the areas of proposed surface 

disturbance.  Generally, a cultural inventory will be required before new surface disturbance and all historic and 

archaeological sites that are eligible for listing in the National Register of Historic Places would be either avoided by 

the undertaking, have adverse effects to sites minimized or mitigated, or have the information in the sites extracted 

through archaeological data recovery. 

 

See Appendix 5.4 for parcels with specific cultural resource stipulations and/or paleontological stipulations.  In 

addition, Lease Notice No. 2 and Lease Stipulation No. 1 (Appendix 5.4.1) are applied to each parcel. 

 

 

3.15  Recreation 

 

Recreational use of public lands and the surrounding areas is typically for hunting, fishing, camping, sightseeing, 

off-highway vehicle use, and other recreational activities.  Tourism is one of Wyomingôs largest industries, and 

much of the stateôs tourism is attributable to the outdoor recreation supported by the stateôs open and scenic spaces. 

Wildlife in Wyoming is associated with a significant amount of the recreational opportunities enjoyed across the 

state. According to the 2011 National Survey of Fishing, Hunting, and Wildlife-associated Recreation, more than 

443,000 people participated in fishing and hunting, and an additional 518,000 people participated in some other 

form of wildlife watching in Wyoming in 2011 (USFWS 2011).  

 

BLM-administered public lands in Wyoming provide habitat for wildlife and support a wide range of wildlife and 

non-wildlife related recreational experiences. According to the 2015 Department of Interior report, recreational use 

of BLM administered lands by state residents and out of state visitors was estimated to support nearly $173 million 

in economic activity across the state, and directly and indirectly (including induced) support 1,675 jobs and $52.3 

million in labor income for Wyoming residents. Though lands nominated for leasing in this upcoming sale support 

only a small fraction of the recreational opportunities supported by BLM administered lands across the state, 

http://www.blm.gov/wy/st/en/programs/pcp/species/sensitive.html
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recreation-related visits in these areas contribute to the quality of life of Wyoming residents, stimulate economic 

activity, and support employment opportunities. 

 

 

3.16  Visual Resource Management (VRM) 

 

The BLM Visual Resource Management (VRM) Class objectives are as follows: 

 

Class I: to preserve the existing character of the landscape.  The level of change to the characteristic 

landscape should be very low and must not attract attention. 

 

Class II:  to retain the existing landscape character and the level of change to the characteristic landscape 

should be low.  Management activities should not attract the attention of the casual observer.  Changes 

would be required to repeat the basic elements of form, line, color, and texture found in the predominant 

natural features of the characteristic landscape.  Modifications to a proposal would be required if the 

proposed change cannot be adequately mitigated to retain the character of the landscape. 

 

Class III: to partially retain existing landscape character.  The level of change to the characteristic 

landscape should be moderate.  Management activities may attract attention but should not dominate a 

casual observer's view.  Changes should repeat the basic elements found in the predominant natural features 

of the characteristic landscape. 

 

Class IV: to provide for management activities which require major modification of the existing landscape 

character.  Every attempt, however, should be made to reduce or eliminate activity impacts through careful 

location, minimal disturbance, and repeating the basic landscape elements. 

 

Where applicable, VRM lease stipulations are applied to the proposed parcels in conformance with the approved 

RMPs (Appendix 5.4). Appendix 5.5 also indicates which parcels are located in Class I or II VRM areas. 

 

The WY State Director signed the decision record for the Rawlins RMP amendment for VRM on October 3, 2018. 

The parcels have been reviewed to ensure that all appropriate stipulations emanating from that decision have been 

attached.  

 

 

3.17  Socioeconomics, Environmental Justice, and Public Health and Safety 

 

3.17.1 Socioeconomics 

 

Please refer to the applicable RMP FEISs for additional discussion on socioeconomics within the project area.  

 

As well, more information regarding the socioeconomics and the contributions from recreation to local economies 

can found in the following documents: GR RMP FEIS pgs 330-331, 336-337, 439, 441, KFO RMP FEIS pgs. 3-166 

and 3-178, PFO RMP FEIS pgs. 3-80 - 3-81, RFO RMP FEIS pgs. 3-74 - 3-77, LFO RMP FEIS pgs. 246-247 and 

576-577, BFO RMP FEIS pgs. 614-615 and 631-632, BHB RMP FEIS pgs. 3-251 - 3-252 and 3-281 - 3-283, NFO 

RMP FEIS pgs. 103, CFO RMP FEIS pgs. 3-128, 3-135 - 3-136; ARMPA 4-177 - 4-187. 

 

The counties within which the proposed parcels are located collectively make up the analysis area in which potential 

socioeconomic impacts of the proposed lease sale are considered. Over the last decade and half, Wyoming has 

experienced moderate population growth, increasing by approximately 19% between 2000 and 2015. 

 

The local customs, culture, and history of communities within Wyoming are entwined with the lands and mineral 

estates administered by the BLM.  People derive a wide range of values from their access, use, development, and 

enjoyment of natural landscapes administered by each field offices.  These values contribute to the unique sense of 

place indicative to rural Wyoming, as well as to the social and economic well-being of households and communities 

across these five counties.  Since BLM management actions could affect future access, use, development, and 
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enjoyment of the natural landscapes they administer, field office land use and leasing decisions can directly affect 

the social, cultural, and economic well-being of surrounding towns, cities, rural areas. 

 

Wyoming has a long history in mineral development, and typically accounts for between 2% and 3% of U.S. crude 

oil production (U.S. EIA, 2016).  In 2016, the mining sector supported 6% of employment and 12% of labor 

earnings statewide (BEA 2017s, BEA2017b). 

 

Federal oil and gas leases generate a one-time lease bonus bid, as well as annual rents during the life the lease, or 

until hydrocarbon production begins on the leased parcel.  Nominated parcels approved for leasing are offered by 

the BLM quarterly at auctions starting at a minimum bid of $2.00 per acre.  If parcels do not receive the minimum 

competitive bid, they may be leased later as noncompetitive leases that do not generate bonus bids.  In general, lease 

sales in Wyoming are highly competitive and parcels with high potential for oil and gas production regularly 

command bonus bids in excess of the minimum bid. 

 

Rent payments are equal to $1.50 an acre for the first five years and $2.00 an acre for the second five years of the 

lease.  Typically, these leases expire after 10 years unless held by production.  During this lease period, annual rental 

payments are paid on leased parcels until one or more wells are drilled that result in production, then the lessee 

begins paying annual royalties calculated as a percentage of the value of production from the parcel.  

 

Fifty-one percent of federal mineral leasing revenues are to go to the Treasury Department, while approximately 

forty-nine percent are distributed back to the state in which the revenues were generated.  In Wyoming, federal 

mineral receipts distributed back to the state follow a legislatively established, two-tier formula.  The first tier covers 

total annual receipts up to $200 million and the second tier applies to receipts over $200 million per year.  Based on 

the stateôs legislatively established two-tier formula, Wyoming allocates these revenues to public school districts, 

the highway and county road fund, cities and towns, the University of Wyoming, capital construction projects, and 

the stateôs budget reserve account. 

 

Although the economic activity associated with mineral development, and the public revenues generated from 

federal mineral leasing and development, play an important role in supporting the economic well-being of 

communities; resource development can have an adverse effect on other socioeconomic values people derive from 

these natural landscapes. 

 

County level populations have decreased over time (2010-2017) throughout WY according to data obtained from the 

US Census Bureau, Population Division (March 22, 2018) although NE WY (Converse County and portions of the 

Powder River Basin) are seeing increased activity associated with the Niobrara play. While not seeing the 

population growth, portions of the Rawlins Field Office are having success with new, limited, horizontal oil plays. 

Most of this development is still in the exploratory phase however. 

 

 

3.17.2 Environmental Justice 

 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-

Income Populations, states ñeach Federal agency shall make achieving environmental justice part of its mission by 

identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental 

effects of its programs, policies, and activities on minority populations and low-income populationséò (Executive 

Order 12989).  Executive Order 12898 also fully applies to Indian tribes and therefore, it is important to determine 

whether any Indian tribes are present in the area.  The purpose of EO 12898 is to identify and address, as 

appropriate, disproportionately high and adverse human health or environmental effects on low-income populations, 

minority populations, or Indian tribes that may experience common conditions of environmental exposure or effects 

associated with a plan or project. 

 

Minority populations as defined by Council on Environmental Quality (CEQ) guidance under the National 

Environmental Policy Act (CEQ 1997) include individuals in the following population groups: American Indian or 

Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic.  A minority population for 

environmental justice consideration is identified where ñ(a) the minority population of the affected area exceeds 50 

percent or (b) the minority population percentage of the affected area is meaningfully greateréò (CEQ 1997).  
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Additionally, ñ[a] minority population also exists if there is more than one minority group present and the minority 

percentage, as calculated by aggregating all minority persons, meets one of the above-stated thresholdsò (CEQ 

1997).  Calculations are made to identify the ñtotal minorityò population which refers to that part of the total 

population which is not classified as Non-Hispanic White Only by the U.S. Census Bureau.  By using this definition 

of minority population, the percentage is inclusive of Hispanics and multiple race categories and any other minority 

single race categories.  This definition is most inclusive of populations that may be considered as a minority 

population under EO 12898. 

 

Low-income populations are determined by the U.S. Census Bureau based upon poverty thresholds developed every 

year.  For this project we will use the same criteria for identifying low-income populations for environmental justice 

considerations as is used for identifying minority populations (50 percent or ñmeaningfully greaterò).  We identify 

low-income population percentages and minority population percentages that are ñmeaningfully greaterò as at least 

five (5) percentage points higher than for the State of Wyoming.  Based on these criteria, the environmental justice 

populations were identified in the following locations: Albany County (low-income EJ populations), Carbon County 

(minority low-income populations), Fremont County (minority and low-income EJ populations), Sweetwater County 

(minority EJ populations), and Teton County (minority EJ populations). 

 

 

3.17.3 Public Health and Safety 

 

Oil and gas development, as well as other industrial uses, such as coal and trona mining, has been occurring in 

Wyoming for many decades.  Due to the scattered nature and the small area encompassed by the proposed parcels 

coupled with low population density, industrial safety programs, standards, and state and federal regulations, 

offering these parcels is not expected to substantially increase health or safety risks to humans, wildlife, or livestock.  

Parcels that contain lands with private surface overlying federal minerals (i.e., split-estate) have or have the potential 

to contain private residences and associated facilities such as domestic water supply wells.  Several of these parcels 

may be used for individual, dispersed, recreational activities which could expose these users to oil and gas related 

activity. 

 

 

4.0 Impact Analysis 

 

The sale of parcels and issuance of oil and gas leases is strictly an administrative action.  Nominated lease parcels 

are reviewed under the approved RMP, and stipulations are attached to mitigate any known environmental or 

resource conflicts that may occur on a proposed lease parcel.  On-the-ground impacts would not occur until a lessee 

or their designated operator applies for and receives approval to undertake surface-disturbing lease actions. 

 

The BLM cannot reasonably determine at the leasing stage whether or not a nominated parcel will actually be 

leased, or if leased, whether or not the lease would be explored or developed or at what intensity development may 

occur. 

 

The uncertainty that exists at the time the BLM offers a lease for sale includes crucial factors that will affect 

potential impacts, such as: well density; geological conditions; development type (vertical, directional, horizontal); 

hydrocarbon characteristics; equipment to be used during construction, drilling, production, and abandonment 

operations; and potential regulatory changes over the life of the 10-year primary lease term. (See Section 4.5.3) 

 

If lands are offered, leased, and a proposal for site-specific lease operations is received by the BLM, additional 

NEPA compliance documentation and technical analysis would be prepared by the BLM.  Aside from the applicable 

protection measures required under the lease stipulations (see Appendix 5.4), additional mitigation may be applied 

as COAs at that time to mitigate identified impacts. 

 

As described in Section 1.4, above, this EA tiers to the applicable RMP FEISs.  In the impacts analysis for the 

alternatives, below, this EA will only address those resources and impacts where the BLM has determined there are 
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new circumstances or information, or where we believe it will be helpful to inform the public about actions that may 

occur on public lands.  This approach comports with the BLMôs NEPA Handbook H-1790-1 (at page 28): 

 

The tiered EA for the individual action need not re-analyze the effects on resources fully analyzed in the 

broader EIS, but may instead focus on the effects of the individual action not analyzed in the broader EIS. 

 

The EAs tiered to the existing field office/resource area RMPs and their respective Environmental Impact 

Statements (EISs), in accordance with 40 CFR § 1502.20: 

 

Agencies are encouraged to tier their environmental impact statements to eliminate repetitive discussions 

of the same issues and to focus on the actual issues ripe for decision at each level of environmental 

review... the subsequent ...environmental assessment need only summarize the issues discussed in the 

broader statement and incorporate discussions from the broader statement by reference and shall 

concentrate on the issues specific to the subsequent action. 

 

For additional descriptions of the potential direct, indirect, and the cumulative impacts for the alternatives 

considered below, please refer to the RMP FEISs referenced in Section 1.4. 

 

4.1 No Action Alternative 

 

Under the No Action Alternative, the proposed lease sale parcels would not be offered at this time.   

 

Under this alternative, none of the proposed parcels would be offered for lease at the oil and gas sale (at least as it 

pertains to 2020 Fourth Quarter sale; see Section 1.1) and there would be no subsequent direct or indirect impacts to 

the existing environment caused by potential oil and gas lease operations.  The No Action Alternative would result 

in the continuation of already-approved land uses, but would not result in impacts relating to exploration and 

development of these oil and gas lease parcels, because they would not be leased.  Other exploration and 

development activities would continue in surrounding areas that are currently leased and could contribute to any 

ongoing or projected changes in climatic conditions and resultant landscape effects identified.   

 

4.1.1 Socioeconomics 

 

Under the No Action Alternative, none of the proposed parcels would be offered for lease, resulting in reduced 

bonus bid revenues and rentals.  Since not leasing these minerals would prevent private entities from exploring and 

developing these minerals, subsequent oil and gas production and generation of royalty revenues would not occur. 

 

The State of Wyoming, as well as many counties and communities within, rely on oil and gas development as an 

important part of their economic base.  The employment and purchasing opportunities associated with developing 

and producing wells on these leases would also be foregone, as would the opportunity to provide oil and gas 

resources from these lease parcels to help meet the nationôs energy needs.  Refer to the applicable RMP FEISs, 

including Section 4.11 of the Wyoming Greater Sage-grouse Proposed Land Use Plan Amendment and FEIS 

(beginning on page 4-134) for additional discussion of potential socioeconomic impacts. 

 

4.2  Proposed Action Alternative 

 

The Proposed Action Alternative would offer 383 parcels (comprised of 474,531.10 acres) at the BLM-Wyomingôs 

2021 First Quarter competitive oil and gas lease sale.  Appendix 5.4 describes the stipulations that would be applied 

to each parcel to mitigate anticipated impacts in conformance with the applicable field office RMPs. 

 

The approved RMPs, as amended, have evaluated the need to protect resources on public lands in accordance with 

the BLMôs multiple-use and sustained yield mandate.  Three categories of stipulations are used by BLM-Wyoming 

(Uniform Format for Oil and Gas Lease Stipulations, March 1989): 

 

¶ No Surface Occupancy (NSO) stipulation: use or occupancy of the land surface for fluid mineral 

exploration or development is prohibited to protect identified resource values. 
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¶ Controlled Surface Use (CSU) stipulation: use and occupancy are allowed (unless restricted by another 

stipulation) but identified resource values require special operational constraints that may modify the lease 

rights. 

¶ Timing Limitation Stipulations (TLS): prohibits surface use during specified time periods to protect 

identified resource values. This stipulation does not apply to the operation and maintenance of production 

facilities unless the findings of site-specific analysis demonstrates the continued need for such mitigation 

and that less stringent, project specific mitigation measures would be insufficient. 

 

4.3  RMP Special Designations 

 

The proposed parcels are located within areas open to leasing under the approved RMPs.  Applicable lease 

stipulations for RMP Special Designations have been added to each parcel to ensure conformance with the approved 

RMPs.  For parcels located in ACECs open to leasing under the approved RMPs, at the time of a site-specific 

application for lease operations ACEC values will be identified and conditions of approval to mitigate adverse 

impacts to ACECs may be imposed at that time. A few parcels are located adjacent to WSAs and/or are within 

SMAs. These impacts are generally addressed in the Recreation and Visual Resource Management sections. 

 

Impacts to lands identified as having wilderness characteristics as a result of future lease development would be 

consistent with those identified in the Field Office RMPs, as amended (2015), and may include both short-term and 

long-term direct and indirect impacts. Should development of the parcels occur, this could result in the temporary 

loss of one or more of the individual wilderness components including indirectly affecting any asthetic values. 

Specific impacts, and necessary mitigation, would be identified at the APD stage should the parcels be sold and 

development proposed. Stipulations applied for other resource protection could mitigate impacts to LWCs.  Parcels 

located within SMAs have been stipulated in accordance with the appropriate RMPs such that surface use would be 

controlled, or surface occupany would be prohibited. Where surface occupancy is prophibited, operations could be 

sited off-lease in areas where BLM would not have the same level of regulatory authority as if the operations were 

occurring on public lands. 

 

4.4  Air Resources 

 
4.4.1  Air Qualit y 

 

See Appendix 5.1.3 for Air Quality 

 

4.5  Greenhouse Gas Emissions and Climate Change 

 

See Appendix 5.1.4 for Greenhouse Gas Emissions and Climate Change 

 

4.5.1  Direct Emissions 

 

See Appendix 5.1.4.1 for Direct Emissions 

 

4.5.2 Indirect Emissions 

 

See Appendix 5.1.4.2 for Indirect Emissions 

 

4.5.3 Uncertainty 

 

4.5.3.1 Direct and Indirect Emission Estimate Uncertainties 

 

See Appendix 5.1.5.1 for Direct and Indirect Emission Estimate Uncertainties 

 

4.5.3.2           Oil and Gas Production and End Use Uncertainty 

 

See Appendix 5.1.5.2 for Oil and Gas Production and End Use Uncertainty 
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4.5.4  Climate Change Impacts 

 

See Appendix 5.1.6 for Climate Change Impacts 

 

4.5.5     Mitigation of Impacts from GHG Emissions and Climate Change Impacts 

 

See Appendix 5.1.7 for Mitigation of Impact from GHG Emissions and Climate Change Impacts 

 

 

4.6  Geology and Mineral Resources 

 

At the time of a site-specific proposal for development of the lease, Standard Lease Stipulation No. 3 protects the 

prior rights: 

 

Operations will not be approved which, in the opinion of the authorized officer, would unreasonably 

interfere with the orderly development and/or production from a valid existing mineral lease issued prior to 

this one for the same lands. 

 

The oil and gas lessee would conduct its operations, so far as reasonably practicable, to avoid damage to any known 

deposit of any mineral for which any mining claim is located.  The lessee would be required to not endanger or 

unreasonably or materially interfere with any mining claimantôs operations, including any existing surface or 

underground improvements, workings, or facilities that may have been made for the purpose of mining operations.  

The provisions of the Multiple Mineral Development Act (30 U.S.C. § 521 et seq.) will apply to the leased lands. 

 

4.7  Master Leasing Plan (MLP) Areas 

 

Under previous BLM policy, (WO IM 2010-117, Oil and Gas Leasing Reform), MLP analysis was conducted in the 

WR/BBD RMPs as a as a tool to facilitate resource protection while allowing for oil and gas development.  WO IM 

2018-034 was signed and issued January 31, 2018, superseding IM 2010-117 and replacing any conflicting guidance 

or directive found in the BLM Manual or Handbook.  Under the new guidance, no new MLPs will be initiated by the 

BLM, though the existing MLPs remain in effect. 

 

Under the Proposed Action, three parcels (WY-2021-03-7170, 7153 and 7155)where located in the Fifteenmile 

Master Leasing Plan area.  However, parcelsWY-2021-03-7170 and 7153 did not meet the minimum size 

requirements for this area.  Portions of those parcels were removed and combined with parcel WY-2021-03-7155 

which does meet the minimum size requirement.  These parcels are available for lease and stipulations are applied 

according to the RMP (Appendix 5.4). 

 

 

4.8  Soils 

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to soils.  Subsequent 

development of the lease could physically disturb soils within the disturbed project areas.  Direct impacts from the 

construction of well pads, access roads, and reserve pits include removal of vegetation, exposure of the soil, mixing 

of horizons, compaction, loss of top soil productivity and susceptibility to wind and water erosion.  Indirect impacts 

such as runoff, erosion, and off-site sedimentation could result from construction and operation of well sites, access 

roads, gas pipelines and facilities. 

 

Contamination of soil from drilling/completion and production wastes mixed into soil or spilled on the soil surfaces 

could cause a long-term reduction in site productivity if not adequately identified and addressed.  Many of these 

direct impacts would be mitigated through proper design, construction and maintenance, and implementation of 

BMPs. 
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As required in the applicable RMPs, surface disturbance may be restricted or prohibited on steep slopes and within 

floodplains.  Lease Notice No. 1 addresses surface disturbance on slopes greater than 25 percent and is applied to all 

parcels. 

 

Prior to authorization of surface disturbance on a lease, the BLM will require the lessee or their designated operator 

to submit a Surface Use Plan of Operations to the BLM.  The requirements in the BLM-Wyoming Reclamation 

Policy would be implemented for all surface-disturbing activities.  Stabilization and reclamation of disturbed areas 

(both interim and final) will be required, in accordance with Onshore Oil and Gas Order No. 1. 

 

Where applicable, operations on federal leases are required to have spill prevention, control, and countermeasure 

plans in place.  Where spills do occur, the BLM will follow its policies (see WY IM 2009-021) and reporting 

requirements (see NTL-3A) to ensure the site is cleaned up to the applicable standards. 

 

4.9  Solid and Hazardous Wastes 

 

Leasing of the parcels will not directly result in the generation, transport, or disposal of solid and hazardous wastes.  

If leased, and if operations are proposed on these leases, the lessee will be required to comply with applicable 

environmental regulations that address exploration and production wastes. 

 

Impacts could be in the form of drilling or completion fluid spills, oil and produced water spills, solid waste or 

chemical releases, fuel spills, and trash scatter on and off the well pads. 

 

Management of wastes associated with the drilling, completion and production operations on are regulated under the 

Resource Conservation and Recovery Act (RCRA), Subtitle C regulations.  Additionally, waste management 

requirements are included in the Surface Use Plan of Pperations and the drilling plan required for in all APDs.  See 

also BLM-Wyoming Instruction Memorandum WY-2012-007, ñManagement of Oil and Gas Exploration and 

Production Pits.ò   

 

Lessees or their operators proposing oil storage would be required to have approved Spill Prevention Control and 

Countermeasure Plans, if the applicable requirements of 40 CFR 112 are met, and must comply with all 

requirements for reporting of undesirable events under NTL-3A. Lease bonds would not be released until all 

facilities have been removed, wells are plugged, and satisfactory reclamation has occurred. 

 

BLM will work with new lesseeôs and any previous Record Title Owners and/or Operating Rights Owners, to the 

extent allowed by regulation, to address existing unplugged well bores. 

 

 

4.10  Water Resources 

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to water resources.  

Subsequent development of a lease may lead to surface disturbance from the construction of well pads, access roads, 

pipelines, and powerlines, which can result in degradation of surface water quality and groundwater quality from 

point source pollution, nonpoint source pollution, increased surface water runoff and increased erosion.  Alteration 

of natural drainage paths and channel morphology can also occur as a result of surface disturbance associated with 

the installation of oil and gas wells.  Removal of vegetation can also cause water erosion, leading to a loss of 

channel stability as well as an increase in sedimentation within drainages. 

 

All parcels are subject to Standard Lease Notice No. 1 which requires at a minimum 500ô offset from perennial 

surface waters and with site-specific analysis could require a greater offset requirement if site-specific impact 

analysis finds that it is warranted. Several parcels also contain specific stipulations for water resources (see 

Appendix 5.4). 

 

Spills of materials used to drill/complete the wells and or produced formation fluids could result in contamination of 

the soil, and may potentially impact surface and groundwater resources in the long term if not detected and 

addressed. 
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A number of techniques may be used in exploration and development operations to increase or enhance the flow of 

oil and gas. They include hydraulic fracturing and acid introduction to dissolve the formation matrix and create 

larger void space(s). 

 

Without a discrete development proposal, the use of hydraulic fracturing in the oil and gas development process 

cannot be predicted. However, this EA incorporates by reference, in its entirety, the Hydraulic Fracturing White 

Paper included in Appendix 5.9. This document provides a general discussion of the hydraulic fracturing process 

and issues associated with its use. 

 

The potential for negative impacts to groundwater caused from completion activities such as hydraulic fracturing, 

have not been confirmed but based on its history of use are not likely. A recent study completed on the Pinedale 

Anticline did not find a direct link to known detections of petroleum hydrocarbons to the hydraulic fracturing 

process. Groundwater contamination investigations have also been conducted at the Pavillion gas field and 

according to a November 7, 2016 fact sheet from the Wyoming Department of Environmental Quality, it is unlikely 

that the hydraulic fracturing activities have caused impacts to water supply wells 

(http://deq.wyoming.gov/media/attachments/Water%20Quality/Pavillion%20 

Investigation/Investigation%20Final%20Report/03_Fact-Sheet-for-the-Pavillion-Wyoming-Area-Domestic-Water-

Wells-Final-%20Report.pdf).   

 

Authorization of the proposed projects would require full compliance with local, state, and federal directives and 

stipulations that relate to surface and groundwater protection and the BLM would deny any APD who proposed 

drilling and/or completion process was deemed to not be protective of usable water zones as required by 43 CFR 

3162.5-2(d).  

 

As stated, groundwater could be affected by multiple factors, including industrial, domestic, or agricultural activities 

through withdrawal, injection (including chemical injection), or mixing of materials from different geologic layers 

or the surface.  Withdrawal of groundwater could affect local groundwater flow patterns and create changes in the 

quality or quantity of the remaining groundwater. Based on an evaluation of statewide groundwater availability, and 

the total projected number of wells to be drilled/completed on BLM administered lands, adequate water supplies are 

available and would not result in significant impacts on a regional basis even during drought conditions. Loss of a 

permitted source of groundwater supply due to drawdown would be considered a significant impact if it were to 

occur. This potential would be assessed at the development stage should a parcel be sold and subsequent 

development proposed. The drilling of horizontal wells, versus directional and vertical wells may initially appear to 

require a greater volume of water for drilling/completion purposes. However, a horizontal well develops a much 

larger area of the reservoir than a directional and/or vertical well and actually results in a lesser volume of fluids 

being required.3 

 

Information contained in Appendix 5.9, Hydraulic Fracturing White Paper, Section III, Potential Impacts to Usable 

Water zones (pages 6-10 and Attachment 1), is incorporated by reference. The information being incorporated by 

reference is generally summarized below. Impacts to the quality of groundwater, should they occur, would likely be 

limited to a near well bore location due to inferred groundwater flow conditions in the area of the parcels and based 

on studies completed in the Pinedale Anticline.  Impacts to near well groundwater could occur from poor casing 

and/or cementing practices and the use of potentially hazardous materials within those formations containing 

freshwater and/or usable water zones.  The materials proposed for use in the drilling program within freshwater 

and/or usable water zones are typically water based and would be protective of usable zones, both water quality and 

formation integrity. If an operator proposed to use oil based mud in their drilling program, their use is limited to the 

production formation and formations containing waters deemed to not be usable. 

 

Exploration, development, and production of traditional oil and gas resources typically do not significantly deplete 

ground water on a regional basis but may have a limited, short-duration, near-well bore drawdown around the water 

supply well depending upon length and intensity of pumping activity. Oil and gas resources are often developed 

from geological reservoirs that do not contain significant amounts of freshwater with the exception of some CBM 

developed formations; however, the development and production of oil and gas can affect adjacent or nearby 

 
3
 Vertical and directional wells can easily require one well per 10 acres resulting in 64 wells per section. This is in contrast to one horizontal well per 640 acres or one 

per 320 acres which results in a net decrease in total fluid volumes needed and in surface disturbance acreages. 
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aquifers. Potential impacts result from the creation of artificial pathways between oil and gas reservoirs and adjacent 

aquifers. Modification of ground water flow paths may cause fresh ground water to come in contact with oil or gas. 

In addition, improper disposal of waste waters (brine, storm runoff), drilling/completion fluids, and other wastes can 

impact the quality of underlying ground water (U.S EPA 1987). 

 

A high risk of fluid migration exists along the vertical pathways created by inadequately constructed wells and 

unplugged inactive wells. Brine or hydrocarbons can migrate to overlying or underlying aquifers in such wells. This 

problem is well known in the oil fields around Midland, TX. Since the 1930s, most States have required that 

multiple barriers be included in well construction and abandonment to prevent migration of injected water, 

formation fluids, and produced fluids. These barriers include (1) setting surface casing below all known aquifers and 

cementing the casing to the surface, and (2) extending the casing from the surface to the production or injection 

interval and cementing the interval. Barriers that can be used to prevent fluid migration in abandoned wells include 

cement or mechanical plugs. They should be installed (1) at points where the casing has been cut, (2) at the base of 

the lowermost aquifer, (3) across the surface casing shoe, and (4) at the surface. Individual states, including 

Wyoming, and the BLM have casing programs for oil and gas wells to limit cross contamination of aquifers. 

Any proposed drilling/completion activities would have to be in compliance with Onshore Order #2, 43 CFR 3160 

regulations, and not result in a violation of a Federal and/or State law. If these conditions were not met, the proposal 

would be denied. As such, no significant impacts to groundwater from the proposed action are expected.   

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to watersheds.  

Subsequent development of a lease may result in long- and short-term alterations to the hydrologic regime 

depending upon the intensity and context of a specific proposal.  Flows of perennial streams, ephemeral, intermittent 

rivers and streams and their associate could be directly affected in the short term by an increase in impervious 

surfaces resulting from the construction of the well pad and road.  An increase in impervious surfaces provides for 

reduced infiltration which can then cause overland to move more quickly causing peak flow to potentially occur 

earlier, have a higher flow velocity and/or a larger volume then the channels are equipped for.  Increased velocity 

and volume of peak flow can cause bank erosion, channel widening, downward incision, and disconnection from the 

floodplain.  The potential hydrologic effect to low flow is reduced surface storage and groundwater recharge, which 

can then result in reduced base flow to perennial rivers and/or streams and potentially causing intermittent channels 

to become ephemeral.  The direct impact would be that hydrologic processes may be altered where the perennial, 

ephemeral, and intermittent river and stream system responds by changing physical parameters, such as channel 

configuration.  These changes may in turn impact water quality and ultimately the aquatic ecosystem through 

eutrophication, changes in water temperature, and/ or a change in the food structure. 

 

Minor long-term direct and indirect impacts to the watershed and hydrology could continue for the life of surface 

disturbance from water discharge from roads, road ditches, and well pads, but would decrease once all well pads and 

road surfacing material has been removed and reclamation of well pads, access roads, pipelines, and powerlines 

have taken place.  Interim reclamation of the portion of the well pad not needed for production operation, as well as 

re-vegetating the portion of the pad that is needed for production operations, as well as re-vegetating road ditches 

would reduce this long-term impact.  Short-term direct and indirect impacts to the watershed and hydrology from 

access roads that are not surfaced with impervious materials would occur and would likely decrease in time due to 

reclamation efforts. 

 

Water depletions potentially affecting T&E aquatic species would require consultation with USFWS, and applicable 

point-source discharges would require permits under the National Pollution Discharge Elimination System (NPDES) 

and approval by the BLM prior to disposal of water produced from federal oil and gas leases; potential impacts 

would be mitigated at that time. 

 

Underground waste disposal is regulated under the Underground Injection Control (UIC) program, which was 

authorized under the Safe Drinking Water Act.  If a drilling/completion proposal is found to not be protective of 

usable water zones, as required by 43 CFR § 3162.5-2(d) and Onshore Oil and Gas Order No. 2, the proposal could 

be denied by the BLM.  Requirements for groundwater monitoring have been instituted throughout Wyoming by the 

WOGCC.  This monitoring will add a level of certainty regarding the impacts of oil and gas drilling/completion 

activities on groundwater in Wyoming. 
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The use of practices such as but not limited to closed-loop mud systems or lined reserve pits would reduce or 

eliminate seepage of waste fluids into the soil and eventually reaching groundwater.  The casing and cementing 

requirements imposed on proposed wells would reduce or eliminate the potential for groundwater contamination 

from drilling/completion/production fluids and other surface sources.  Additionally, the use of closed-loop or semi-

closed loop drilling systems may be required by the BLM (see BLM-Wyoming Instruction Memorandum WY-2012-

007, ñManagement of Oil and Gas Exploration and Production Pitsò). 

 

Stormwater Pollution Prevention Plans (SWPPs) are required by the State of Wyoming before any surface 

disturbance associated with construction actions greater than 1 acre in size.  Prior to authorization of surface 

disturbance on a lease, the BLM will require a Surface Use Plan of Operations be submitted to the BLM, and the 

BLM authorized officer may require additional erosion control measures to reduce the volume of surface runoff and 

subsequent sediment transport.  Upon abandonment of the wells and/or when access roads are no longer in service, 

the BLM will require surface reclamation of the disturbed areas as described in Standard Lease Term No. 6 and in 

accordance with the approved APD or Sundry Notice. 

 

 

4.11  Vegetation 

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to vegetation.  Impacts to 

vegetation may occur if a lease is issued and the lease is developed.  The potential site-specific impacts would be 

considered by the BLM, including at an onsite inspection, before surface-disturbing activities associated with federal 

lease operations are authorized. 

 

Should lease operations occur on any of the proposed parcels, the related surface disturbance would result in short- 

and long-term losses of vegetation.  Short-term vegetation loss would include all initial surface disturbance 

associated with the project until those portions of the well pad and associated roads are no longer needed for 

production operations, and any associated pipeline disturbances.  Long-term vegetation loss would include those 

portions of the well pad and roads needed for production operations for the life of the well and travel path and 

shoulders of the access roads.  Both short- and long-terms losses of vegetation would result in a commensurate 

reduction in forage available for wildlife and livestock.  Vegetation loss could also potentially cause a reduction in 

nesting habitat for ground- or shrub-nesting avian species, and a loss of hiding cover for certain avian and mammal 

species. 

 

The BLM will require compliance with the Surface Use Plan of Operations and its reclamation plan, which will be 

evaluated in accordance with the BLM-Wyomingôs Reclamation Policy.  Lease Stipulation No. 2 is applied for 

protection of sensitive plants and sensitive species wildlife habitats and could include measures to minimize impacts 

to vegetation and special status species habitats from future development activities. 

 

The construction of an access road and well pad may unintentionally contribute to the establishment and spread of 

noxious or invasive weeds.  Weed seed or material could be carried to and from the project areas by construction 

equipment, the drilling rig and transport vehicles, or vehicles and equipment associated with well production 

activities. 

 

Where weed populations are present, the BLM may require a pest management plan under Onshore Oil and Gas 

Order No. 1.  The BLM may require that certain measures be taken to mitigate potential impacts from spread of 

weeds.  Washing and decontaminating the equipment entering and exiting the construction areas could be used to 

avoid spread of weeds.  Additionally, seed mixes used for reclamation are required to be certified weed-free. 

 

Site-specific surveys for special status plants and/or T/E plant species may be required at the time operations are 

proposed, to determine the presence/absence of special status plant species or their habitats, and to determine if 

mitigation measures are necessary.  Habitat containing threatened, endangered, proposed, and candidate plant 

species, as well as those plants listed on the Wyoming-BLM sensitive species list, could limit the location of 

proposed operations and USFWS consultation could be required if designated critical habitats have the potential to 

be adversely affected.  The sensitive species habitat would be avoided where possible and, in situations where these 

areas would not be avoided, additional mitigation may be required. 
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For operations occurring on split estate lands, allowable impacts to those surface uses would be negotiated with the 

landowner at the time operations are proposed, if the parcels are sold and leases issued. In accordance with Onshore 

Order #1, the operator must negotiate a surface use agreement in good faith with the landowner. If an agreement 

cannot be reached, the Operator may submit a bond under the Stockraising and Homestead Act (where patented 

under the SHRA) to cover damages to any agricultural improvements. Submittal of that bond can be appealed by the 

landowner if there is disagreement as to the amount of the bond and the potential monetary value of the potential 

damages to agricultural improvements. 

 

4.12  Wildlife, Fish, and Special Status Species (Plants and Animals) 

 

If the proposed parcels are leased, and if subsequent exploration and development operations are proposed, the 

operations could result in surface-disturbing and disruptive activities.  The operations could result in population 

impacts and habitat fragmentation and loss. 

 

If operations are proposed, the BLM may require additional mitigation measures in order to manage plant and 

wildlife habitats on public lands in support of the applicable State or Federal management objectives. 

 

Site-specific surveys for special status plants and wildlife may be required at the time operations are proposed to 

determine the presence/absence of important plant and wildlife resources, including special status species such as 

nesting birds, sensitive plants, sensitive mammals, amphibians and reptiles. 

 

Well pad, road, and pipeline development in undisturbed areas, could result in habitat fragmentation and direct 

mortality of wildlife and plant species.  Short-term habitat loss would include initial surface disturbance associated 

with the project.  This short-term disturbance typically would be ongoing until those portions of a well pad not 

needed for production operations, road disturbance outside the shoulders, and the pipeline disturbance are reclaimed.  

Long-term habitat loss would include those portions of the pad needed for production operations for the life of the 

well and the running surface of the access roads.  Impacts from surface-disturbing activities may also include 

behavioral changes from increased human activity associated noise and fragmentation. 

 

Impacts to streams, fisheries, riparian habitat, and aquatic species would be mitigated through application of the 

requirements in Lease Notice No. 1 or special lease stipulations. 

 

As required by the applicable RMPs, wildlife impacts are mitigated through NSO, TLS, and/or CSU stipulations.  

See Appendix 5.4.   In the event the proposed leases are issued and lease operations are proposed, BMPs such as 

directional and/or horizontal drilling, habitat avoidance, and consolidation of infrastructure may be implemented to 

mitigate site-specific impacts to wildlife and their habitats.  Additionally, the BLM would coordinate with the 

WGFD and consider their guidelines (such as those in ñRecommendations for Development of Oil and Gas 

Resources within Crucial and Important Habitatò (2010)). 

 

 

4.12.1  Special Status Species 

 

As required by the applicable RMPs, wildlife impacts are mitigated through NSO, TLS, and/or CSU stipulations.  

See Appendix 5.4.  Standard Lease Stipulation No. 2 (Appendix 5.4.1) is applied to all leases and provides 

protection for current and future threatened, endangered, and special status species: 

 

The lease area may now or hereafter contain plants, animals, or their habitats determined to be threatened, 

endangered, or other special status species. BLM may recommend modifications to exploration and 

development proposals to further its conservation and management objective to avoid BLM-approved 

activity that will contribute to a need to list such a species or their habitat.  The BLM may require 

modifications to or disapprove proposed activity that is likely to result in jeopardy to the continued 

existence of a proposed or listed threatened or endangered species or result in the destruction or adverse 

modification of a designated or proposed critical habitat.  The BLM will not approve any ground-

disturbing activity that may affect any such species or critical habitat until it completes its obligations 

under applicable requirements of the Endangered Species Act as amended, 16 U.S.C. § 1531 et seq., 

including completion of any required procedure for conference or consultation. 
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Water depletions for well pad and road construction, well drilling, well completion operations, pipeline hydrostatic 

testing, and dust abatement could potentially reduce stream flows in the Colorado and Platte River systems, 

potentially affecting threatened or endangered fish, wildlife and plant species that depend on habitats associated with 

those river systems.  All depletions in these river systems are subject the Fish and Wildlife Service (FWS) mitigation 

requirements (including potential depletion fund payments); specific project proposals may be required to undergo 

consultation with the FWS before any project approval. 

 

4.12.2  Greater Sage-grouse 

 

See Appendix 5.2.2 for Greater Sage-grouse ï Environmental Impacts 

 

4.12.3  Big Game 

 
See Appendix 5.3.2 for Big Game ï Environmental Impacts 

 

 

4.13  Cultural and Heritage Resources, Including Paleontology, Traditional Cultural Properties, and Historic 

Trails  

 

If the proposed leases are issued and the BLM receives a proposal for lease exploration and development operations, 

a cultural records review would be completed to determine if there is a need for a detailed cultural inventory of those 

areas that could be affected by the subsequent surface disturbing activities.  Generally, a cultural inventory will be 

required and all identified historic and archaeological sites that are eligible for listing in the National Register of 

Historic Places or potentially eligible to be listed would be either avoided by the undertaking, have adverse effects to 

sites minimized or mitigated, or have the information in the sites extracted through archaeological data recovery 

before surface disturbance.  Offering lease parcels for sale would not, in and of itself, impact historic or prehistoric 

resources.  Development within the viewshed of contributing segments of National Historic Trails (NHT) could 

impact the trail setting; however, the extent of potential impacts cannot be determined absent a site-specific proposal 

for operations. 

 

A site and resource inventory and mitigation process similar to that described for cultural resources also applies to 

paleontological resources. 

 

Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to take into account the 

effects of their undertakings on historic properties. Compliance with Section 106 of the NHPA is a non-discretionary 

action that all federal agencies must perform.  The RMPs considered known important cultural sites in identifying 

stipulations.  

 

The implementing regulations at 36 CFR § 800 allow for a phased approach to compliance with the NHPA.  Since it 

is impossible to determine the type and extent of surface disturbance associated with oil and gas development at the 

leasing stage, BLM completes its compliance responsibilities when a proponent submits an APD or other application 

for surface-disturbing activities on the federal lease.  Due to this approach, BLM may not be aware of all cultural 

resources that are located in the proposed lease parcels, though the BLM would complete its phased compliance 

with NHPA at the time site-specific lease operations are proposed. 

 

Cultural resource specialists review each parcel, including BLM and State Historic Preservation Officer (SHPO) 

record and file searches for known sites in or near each parcel.  When the BLM receives an APD or other proposal 

for lease operations, a site-specific cultural records review is completed to determine if there is a need for cultural 

inventory for areas affected by surface-disturbing activities; if so, cultural resource inventory is required prior to 

new surface disturbance.  All sites that are determined to be historic properties (sites that are listed on or are eligible 

for listing on the National Register of Historic Places) are avoided or mitigated.  If avoidance or mitigation is not 

possible, proposals may be modified or denied. 

 

Parcels offered for sale are subject to the stipulations shown in Appendix 5.4, including, where applicable, 

stipulations to protect Sacred, Spiritual, and/or TCPs. 
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Parcels offered for sale are subject to Special Lease Notice No. 2 (Appendix 5.4.1), which addresses National 

Historic Trails.  All parcels are also offered subject to Standard Lease Stipulation No. 1 (Appendix 5.4.1), protecting 

historic properties and/or resources: 

 

This lease may be found to contain historic properties and/or resources protected under the National 

Historic Preservation Act (NHPA), American Indian Religious Freedom Act, Native American Graves 

Protection and Repatriation Act, Executive Order 13007, or other statutes and executive orders. The BLM 

will not approve any ground disturbing activities that may affect any such properties or resources until it 

completes its obligations (e.g., State Historic Preservation Officer (SHPO) and tribal consultation) under 

applicable requirements of the NHPA and other authorities. The BLM may require modification to 

exploration or development proposals to protect such properties, or disapprove any activity that is likely to 

result in adverse effects that cannot be successfully avoided, minimized or mitigated. 

 

The applicable lease stipulations shown in Appendix 5.4 will apply to the proposed parcels, and may include 

restrictions on surface use or occupancy within certain potential fossil yield classification areas for the protection of 

fossil resources.  

 

 

4.14  Recreation 

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to the recreational use of 

public land.  Subsequent exploration or development of a lease may generate impacts to recreation activities.   

 

For split estate lands or public land parcels that are small or land-locked by private or state land, recreation 

opportunities would be limited or non-existent due to access restrictions.  Recreational use on larger blocks of public 

land and on smaller blocks of public land where there is public access could be impacted by oil and gas operations.  

The quality of the recreational experience could be diminished by noise and changes in scenic quality arising from 

oil and gas operations.  Recreational activities on split estate lands would be at the discretion and under the control 

of the private landowner. 

 

Indirect effects that might result, should exploration or development of the leases occur, could include increased 

employment opportunities related to the oil and gas and service support industry in the region as well as the 

economic contributions to federal, state, and county governments related to lease payments, royalty payments, 

severance taxes, and property taxes. Other effects could include the potential for an increase in transportation, roads, 

and noise disturbance associated with development, and potential for change in property values due to development. 

These effects would apply to all public land users in the study area, and surface owners above and adjacent to the 

proposed lease parcels. The BLM recognizes that economic activity associated with tourism and recreation can be an 

important contribution to local communities and their economies. 

 

Potential impacts resulting from oil and gas development can be concerns for communities that promote recreation 

and tourism.  Oil and gas exploration, drilling, or production, would potentially inconvenience visitors through 

increased traffic and traffic delays, noise, and visual impacts. The level of inconvenience would depend on the 

activity affected, traffic patterns within the area, noise levels, the length of time and season in which these activities 

occurred, and other factors. Increased truck traffic hauling heavy equipment, fracking fluids, and water as well as 

increased traffic associated with oil workers and increased populations could cause more traffic congestion, increase 

commuting times, and affect public safety. Additionally, impacts to visitors could include reduction of current 

viewsheds, dark night skies, and soundscapes. 

 

Oil and gas operations could also cause game animals to move away from the activity.  If lease development 

operations coincide with hunting season, it is expected that hunters could experience reduced success rates.  It is also 

likely that some hunters would experience a diminished quality in their hunting adventure.  In addition to facilitating 

mineral extraction, new oil and gas roads could provide better access to the lease areas for recreational opportunities 

but can also result in increased poaching activities or wildlife harassment.  The presence of oil and gas facilities 

would likely diminish the recreational experience and a decline in recreational use of an area due to oil and gas 

development would potentially affect local, state, and regional revenues generated through recreation. 
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Parcels offered for lease sale are subject to the stipulations and lease notices shown in Appendix 5.4, including those 

for the protection of recreational settings.  Additional mitigation, such as seasonal restrictions, directional drilling, 

and liquids gathering systems, could be identified at the development stage to further reduce impacts associated with 

oil and gas development. 

 

 

4.15 Visual Resource Management (VRM) 

 

It is not possible to accurately predict the visual impacts of oil and gas development operations at the leasing stage.  

Development intensity, terrain, and proximity to key observation points will greatly influence the VRM impacts. For 

the areas proposed for leasing, the proposed action of leasing parcels would not change the existing landscape. Lease 

sales do not authorize wells to be drilled prior to issuance of an APD, which requires project-specific application to 

the BLM and environmental analysis. If a lease were to go into production in areas that already has high levels of 

human modification, the proposed action would introduce visual contrasts but at limited levels given the context of 

the project area, the level of existing development, and the use of best management practices (BMPs). If leases were 

developed, structures associated with this activity could be introduced on the landscape such as roads, pads, 

buildings, and pump infrastructure potentially creating contrasts in form, texture, color, and line at varying levels. 

The activity would introduce noise from vehicles and equipment during construction and would continue to a lesser 

degree when construction is completed. 

 

Night skies can be impacted due to artificial lighting. During construction and the drilling phase of a site, artificial 

lighting would be at its highest level. These lighting impacts are generally short term. Typically, well locations do 

not have permanent lighting; however, there would be changes to the current conditions and the addition of BMPôs 

would need to be evaluated at the APD stage to minimize the contrast. Physical changes evaluated at the APD phase 

would consider the introduction of contrasts in line, color, form and texture. 

 

Parcels offered for sale are subject to the stipulations shown in Appendix 5.4, such as protection of VRM Class I and 

II areas, where applicable.  Should leases be issued and operations proposed, the BLM will review the site-specific 

proposal to ensure conformance with the applicable RMP VRM designations and management decisions.  At that 

time, the BLM may require mitigation to address VRM impacts, such as siting and the use of existing landscape 

features, coloration of above-ground facilities and/or the use of low-profile tanks, where necessary. Visual 

simulations are required in VRM II areas to ensure that the class setting can be achieved during drilling and 

production operations. 

 

 

4.16  Socioeconomics, Environmental Justice, and Public Health and Safety 

4.16.1  Socioeconomics 

 

In addition to the one-time bonus bids, leasing these parcels for federal mineral exploration would generate rental 

revenues.  If oil and gas production were to begin on any of these leased parcels over the next 10 years, annual rent 

payments on the parcel held by production would stop, and lessees would instead pay royalties the market value 

production on that lease.  Annual royalty payments on leased parcels would be equal to 12.5% of the value of annual 

production. 

 

As discussed in above, approximately 51% of revenues generated from the leasing, rents, and production of minerals 

leased at the subject lease sale would go directly to the U.S. Treasury.  The remaining 49% would be distributed to 

Wyoming and allocated based on its legislatively established two-tier formula to public school districts, the highway 

and county road fund, cities and towns, the University of Wyoming, capital construction projects, and the stateôs 

budget reserve account. 

 

While the act of leasing federal minerals under this alternative would not result any direct surface disturbances, 

subsequent development of a lease may affect how local residents and land users access, use, develop, and enjoy 

lands in the vicinity of these leases.  As a result, future development may impact the socioeconomic values people 

derive from these natural landscapes. 
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Oil and gas exploration, drilling, or production could create additional inconvenience to local businesses and 

residents due to increased traffic and traffic delays, noise, and visual impacts.  This would likely be most noticeable 

in rural areas where oil and gas development has been minimal.  The amount of inconvenience would depend on 

how other land uses are affected, traffic patterns within the area, noise levels, length of time, and season these 

activities occurred, etc.  Creation of new access roads into an area could allow increased public access and potential 

exposure of private property to vandalism.  For split estate leases where the surface is privately owned and the 

subsurface is federally-owned, surface access agreements, standard lease stipulations, and BMPs could address 

many of the concerns of private surface owners. 

 

Refer to the applicable RMP FEISs, including Section 4.11 of the ARMPA FEIS (beginning on page 4-134) for 

additional discussion of potential socioeconomic impacts. 

 

4.16.2 Environmental Justice 

 

Some of the counties where leases would be offered may have minority and/or low-income populations that meet the 

criteria to be considered environmental justice populations.  The act of leasing federal minerals would not 

disproportionately adversely affect environmental justice populations.  Potential future impacts associated with oil 

and gas development could potentially disproportionately adversely affect environmental justice populations 

depending upon the location and level of activity, which is unknown at this time.  The BLM considers input from 

persons or groups regardless of age, income status, race, or other social or economic characteristics. 

 

4.16.3 Public Health and Safety 

 

The act of offering, selling, and issuing federal oil and gas leases does not produce impacts to public health and 

safety.  Subsequent development of a lease may cause impacts.  Vehicle and equipment operations associated with 

the subsequent construction, drilling, and production operations could affect members of the public using the same 

roads and general areas and/or the employees of the oil and gas drilling, completion or services companies.  

Releases of gas from the well bore, production facilities and spills could adversely affect members of the public in 

the vicinity as well as members of the workforce.  The level of affect would depend on the circumstances and the 

technological and safety controls in place. 

 

Split estate lands have the potential for the presence or future development of private residences and associated 

facilities such as domestic water supply wells.  Residences along routes to, or in the vicinity of, active drilling and 

completion operations would likely experience increased traffic and noise, as well as night lighting.  Traffic and 

drilling operations in close proximity to residences would increase the potential for collisions with the residents, 

pets, and livestock, as well as an increased potential for fire, hydrocarbon release, and explosions from well blow-

out during drilling operations. None of the parcels are located within incorporated areas. 

 

The BLM will require the operator to comply with Onshore Oil and Gas Order No. 2, 43 CFR § 3162.5-1, and all 

requirements for reporting undesirable events under NTL-3A. 

 

BLM Wyoming has issued policy (IM WY-2015-054, ñFluid Minerals Operations - Mitigation and Setbacks from 

Occupied Structuresò) to address setbacks from occupied structures when proposed at the time of lease operations.  

In addition, other Federal and State of Wyoming public health and safety requirements apply to oil and gas 

operations. 

 

4.17  Cumulative Impacts 

 

The BLM holds quarterly oil and gas lease sales, in compliance with the law and our regulations. As a result, 

numerous oil and gas lease sale parcels are being considered on the public lands around the West at any given time 

(among other land use plan implementation decisions). The RMP FEISs to which this EA tiers address potential 

cumulative effects, including as a result of other reasonably foreseeable future actions outside of their respective 

planning areas.  Items of special interest are addressed below. Appendix 5.9 includes a White Paper on Hydraulic 

Fracturing and water availability/use and is incorporated by reference. Appendix 5.9 concludes that there are 

adequate water supplies available to support the projected oil and gas RFD on a field office and statewide basis. 
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4.17.1 Greater Sage-grouse 

 

See Appendix 5.2.3 for Greater Sage-grouse ï Cumulative Impacts 

 

 

4.17.2  Big Game 

 

See Appendix 5.3.3 for Big Game ï Cumulative Impacts 

 

 

4.17.3 Greenhouse Gas Emissions 

 
See Appendix 5.1.8 for Greenhouse Gas Emissions 

 

4.17.3.1  Cumulative Direct Emissions-Wyoming 

 

See Appendix 5.1.8.1 for Cumulative Direct Emissions ï Wyoming 

 

4.17.3.2 Cumulative Indirect Emissions- Wyoming 

 

See Appendix 5.1.8.2 for Cumulative Indirect Emissions - Wyoming 

 

4.17.3.3      National and Global Considerations 

 
See Appendix 5.1.8.3 for National and Global Considerations 
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5.0 Appendices  
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5.1  Air Resources 

 

 
5.1.1  Air Quality ï Affected Environment 

 

Regional air quality is influenced by the interaction of meteorology, climate, the magnitude and spatial distribution 

of local and regional air pollutant sources (including natural sources), and chemical properties of emitted air 

pollutants.  The following sections summarize the existing climate and air quality within the area potentially affected 

by the parcels under consideration for leasing. 

 

A variety of pollutants can affect air quality; these pollutants and their effects on health, visibility, and ecology are 

described in the following sections, along with data on existing air quality conditions found within the subject field 

offices. 

 

The EPA has delegated regulation of air quality to the State of Wyoming and is administered by the Wyoming 

Department of Environmental Quality (WDEQ).  Wyoming Ambient Air Quality Standards (WAAQS) and National 

Ambient Air Quality Standards (NAAQS) identify maximum limits for concentrations of criteria air pollutants at all 

locations to which the public has access.  The WAAQS and NAAQS are legally enforceable standards.  

Concentrations above the WAAQS and NAAQS represent a risk to human health that, by law, require public 

safeguards be implemented.  State standards must be at least as protective of human health as Federal standards, and 

may be more restrictive than Federal standards, as allowed by the Clean Air Act.  Currently, the WDEQ Air Quality 

Division (AQD) does not have regulations regarding greenhouse gas emissions, although these emissions are 

regulated indirectly by various other regulations. 

 

Pollutant concentration can be defined as the mass of pollutant present in a volume of air and is reported in units of 

micrograms per cubic meter (ɛg/m3), parts per million (ppm), or parts per billion (ppb).  The State of Wyoming has 

used monitoring to determine that the HDDôs planning areas are currently in compliance with Wyoming and Federal 

ambient air quality standards for all criteria pollutants with the exception of the Upper Green River Basin (UGRB), 

which includes portions of the KFO and RSFO, and all of the PFO.  The UGRB is a designated nonattainment area 

for the 2008 ozone standard.   

 

For the most part, the counties that lie within the jurisdictional boundaries of the HPD (Natrona, Converse, Platte, 

Goshen, Niobrara, Weston, Crook, Campbell, Sheridan and Johnson) are classified as in attainment for all state and 

national ambient air quality standards as defined in the Clean Air Act.  The one exception is the City of Sheridan, 

which was designated as nonattainment for PM10 in 1991 (56 FR 11101).  On April 4, 2018, EPA removed the City 

of Sheridan as a nonattainment zone and approved their limited maintenance plan while re-designating them as in 

attainment of the NAAQS for PM10 (83 FR 06848). 

 

The counties that lie within the jurisdictional boundaries of the WR/BBD (Park, Big Horn, Washakie, Hot Springs, 

Fremont, Natrona, Carbon, and portions of Sweetwater) are classified as in attainment for all state and national 

ambient air quality standards. 

 

Relevant air quality monitoring stations are show in the table, below: 

 

Table 1: Air Quality Monitoring Sta tions 

County Site Name 

Type of 

Monitor 

Type 

Parameter 
Operating 

Schedule 

Location 

Longitu

de 
Latitude  

Campbell 

Thunder 

Basin 
SPM1 O3, NOx and Met Hourly 

-

105.3000 
44.6720 

South 

Campbell 

County 

SPM 
O3, NOx, PM10 and 

Met 

1/3 (PM10) and 

hourly (NOx and 

O3) 

-

105.5000 
44.1470 
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Belle Ayr 

Mine 
SPM NOx and PM2.5 

1/3  (PM2.5)  

and hourly (Ox) 

-

105.3000 
44.0990 

Wright SPM PM10 1/6 
-

105.5000 
43.7580 

Gillette SLAMS2 PM10 1/6 
-

105.5000 
44.2880 

Black 

Thunder 

Mine 

SPM PM2.5 1/3 
-

105.2000 
43.6770 

Buckskin 

Mine 
SPM PM2.5 1/3 

-

105.6000 
44.4720 

Fortification 

Creek 
WARMS3 

PM2.5,Nitrate,Amm

onium, Nitric Acid, 

Sulfate, Sulfur 

Dioxide, 

Meteorology 

1/3 (PM2.5) and 

1/7 (others) 

-

105.9198 
44.33953 

South Coal WARMS 
PM2.5 and 

Meteorology 
 

-

105.8378 
44.9401 

Thunder 

Basin 
IMPROVE4 

PM2.5, Nitrate, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

1/3 
-

105.2874 
44.6634 

Converse 
Antelope 

Mine 
SPM PM2.5 

1/3  (PM2.5)  

and hourly 

(NOx) 

-

105.4000 
43.4270 

Johnson 

Buffalo WARMS 

PM2.5, Nitrate, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide and 

Meteorology 

1/3  (PM2.5)  

and 1/7 (others) 

-

106.0189 
44.1442 

Cloud Peak 

(stopped 

monitoring 

during 

2014) 

IMPROVE 

PM2.5, Nitrate, 

Ammonium,  Nitric 

Acid, Sulfate, Sulfur  

Dioxide and 

Meteorology 

1/3 
-

106.9565 
44.3335 

Natrona Casper SLAMS PM10 and PM 2.5 1/3 
-

106.3256 
42.8516 

Sheridan 

Sheridan-

Highland 

Park 

SLAMS PM10 and PM2.5 
1/3 (PM10); 1/3 

and 1/6 (PM2.5) 

-

107.0000 
44.8060 

Sheridan-

Police 

Station 

SLAMS PM10 and PM2.5 

1/1 (PM10)   and 

1/3 & 1/6 

(PM2.5) 

-

107.0000 
44.8330 

Sheridan WARMS 

PM2.5, Ozone, 

Nitrate, Ammonium,  

Nitric Acid,    

Sulfate   and Sulfur 

Dioxide, 

Meteorology 

1/3  (PM2.5)  

and 1/7 (others) 

-

106.8472 
44.9336 

Weston Newcastle WARMS 

PM2.5, Nitrate, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide and 

Meteorology, ozone 

1/3  (PM2.5)  

and 1/7 (others) 

-

104.1919 
43.8731 
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Newcastle NADP5 

Wet deposition of 

ammonium, sulfate, 

metals 

Weekly 
-

104.1917 
43.873 

Park Cody SLAMS PM10 Jan. 3 -109.073/ 44.532 

 

North 

Absaroka 

(managed 

by USFS) 

IMPROVE 

PM2.5, NO3-, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

Jan. 3; Hourly 

Meteorology 
-109.382/ 44.745 

 

Yellowston

e National 

Park ï 

Tower Falls 

NADP/NTN6 

Wet Deposition 

Ions, Precipitation, 

pH 

Weekly (Ions); 

Daily (Precip) 
-110.42/ 44.917 

Fremont Lander SLAMS PM2.5 Jan. 3 -108.733/ 42.833 

 
Sinks 

Canyon 
NADP/NTN 

Wet Deposition 

Ions, Precipitation, 

pH 

Weekly (Ions); 

Daily (Precip) 
-108.85/ 42.734 

 
South Pass 

City 
NADP/NTN 

Wet Deposition 

Ions, Precipitation, 

pH 

Weekly (Ions); 

Daily (Precip) 
-108.832/ 42.494 

Big Horn Basin 
WARMS 

CASTNET7 

Ozone, NO3-, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

Jan. 7 

(Speciated); 

Hourly (O3, 

Met) 

-108.041/ 44.28 

Campbell 
Thunder 

Basin 
SPM 

Ozone, Nitrogen 

Oxides & Met 
Hourly -105.3/ 44.672 

 
Thunder 

Basin 
IMPROVE 

PM2.5, NO3-, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

Jan. 3 

(Speciated); 

Hourly Met. 

-105.287/ 44.663 

Johnson Buffalo WARMS 

PM2.5, NO3-, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

Jan. 3 (PM2.5); 

1/7 (others); 

Hourly Met 

-106.019/44.144 

 

Cloud Peak 

(Monitoring 

stopped 

during 

2014) 

IMPROVE 

PM2.5, NO3-, 

Ammonium, Nitric 

Acid, Sulfate, Sulfur 

Dioxide & 

Meteorology 

Jan. 3 

(Speciated); 

Hourly Met 

-106.956/44.333 

Sublette Boulder SPM O3, PM10, NO2 Hourly -109.753/42.719 

Sublette 
Daniel 

South 
SPM O3, PM10, NO2 Hourly -110.055/42.791 

Sublette Juel Spring SPM O3, NO2 Hourly -109.563/42.373 

Sublette Pinedale SPM O3, PM2.5, NO2 Hourly -109.885/42.853 

Sweetwater Moxa Arch SPM O3, PM10, NO2 Hourly -109.788/41.751 

Sweetwater Wamsutter SPM O3, PM10, NO2 Hourly -108.024/41.678 

Fremont South Pass SPM O3, PM10, NO2 Hourly -108.720/42.528 

Uinta 
Murphy 

Ridge 
SPM O3, PM10, NO2 Hourly -111.042/41.369 

Teton Jackson SLAMS PM10, PM2.5 1/3 -110.79799/43.45776 

Sweetwater Rock SLAMS PM10, PM2.5 1/3 -109.22013/41.59259 
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Springs 

Laramie Cheyenne NCore 
O3 NO NO2 SO2 

PM10 PM2.5 

Hourly for all 

expect 1/3 for 

PM2.5 

-104.77842/41.18235 

      

1 -Special Purpose Monitor (WDEQ-AQD). 

2 - State and Local Air Monitoring Stations (WDEQ-AQD). 

3 - Wyoming Air Resource Monitoring System (BLM-WY). 

4 - Interagency Monitoring of Protected Visual Environments (Various Federal Agencies). 

5 - National Atmopsheric Deposition Program (Various Federal and State Agencies). 

6 - National Trends Network (NADP). 

7 - Clean Air Status and Trends Network (Environmental Protection Agency and BLM-WY. 

 

Criteria Air Pollutants 

Criteria air pollutants are those for which national concentration standards have been established.  If the air quality 

in a geographic area meets the NAAQS, it is designated an attainment area; areas that do not meet the NAAQS are 

designated nonattainment areas and must develop comprehensive state plans to reduce pollutant concentrations to a 

safe level.  Attainment/nonattainment status is determined separately for each criteria pollutant.  Five of the six 

criteria pollutants for which the EPA has established NAAQs are: 

 

Carbon monoxide (CO): CO is an odorless, colorless gas formed during combustion of any carbon-based fuel, such 

as during the operation of engines, fireplaces, and furnaces.  Because carbon monoxide data are generally collected 

only in urban areas where automobile traffic levels are high, recent data are often unavailable for rural areas. 

Nitrogen dioxide (NO2): NO2 is a highly reactive compound formed at high temperatures during fossil fuel 

combustion. During combustion, nitrogen monoxide (NO) is released into the air which reacts with oxygen in the 

atmosphere to form NO2.  NO plus NO2 forms a mixture of nitrogen gases, collectively called oxides of nitrogen 

(NOx).  NOx emissions can convert to ammonium nitrate particles and nitric acid, which can cause visibility 

impairment and atmospheric deposition.  NOx can contribute to ñbrown cloudò conditions and ozone formation, and 

can convert to ammonium (NH4), nitrate particles (NO3), and nitric acid (HNO3). Internal combustion engines are a 

major source of NOx emissions.  

Ozone: Ozone is a gaseous pollutant that is not emitted directly into the atmosphere but is formed in the atmosphere 

from complex photochemical reactions involving NOx and reactive volatile organic compounds (VOCs).  Common 

sources of VOCs include automotive and heavy equipment emissions, paints and varnishes, oil and gas operations, 

and wildfires. Ozone is a strong oxidizing chemical that can burn the lungs and eyes and damage plants.  Ozone is a 

severe respiratory irritant at concentrations exceeding the federal standards.  

Particulate matter (PM): PM is small particles suspended in the air that settle to the ground slowly and may be re-

suspended if disturbed.  Ambient air particulate matter standards are based on the size of the particle.  The two types 

of particulate matter are:  

PM10 (particles with diameters less than 10 micrometers): small enough to be inhaled and capable of causing adverse 

health effects. 

PM2.5 (particles with diameters less than 2.5 micrometers): small enough to be drawn deeply into the lungs and 

cause serious health problems.  These particles are a primary cause of visibility impairment. 

Sulfur dioxide (SO2) and sulfates (SO4): SO2 and SO4 form during combustion from trace levels of sulfur in coal or 

diesel fuel.  SO2 also participates in chemical reactions and can form sulfates and sulfuric acid in the atmosphere. 

 

The Wyoming DEQ has also established WAAQS, which are state-specific air quality standards for criteria 

pollutants. The standards and relevant averaging periods are summarized below: 

 

 

 

 

 

 

 

  

 

https://www.blmwarms.net/index.html
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Table 2: NAAQS/WAAQS 

Pollutant Averaging Time 

National Ambient Air Quality 

Standards 

(NAAQS) 

Wyoming Ambient Air Quality 

Standards 

(WAAQS) 

Primary  Primary  

(ppm) (ppb) (ug/m3) (ppm) (ppb) (ug/m3) 

Carbon 

Monoxide 

1 hour 35 (a) 35,000 40,000 35 35,000 40 (mg/m3) 

8 hour 9 (a) 9,000 10,000 9 9,000 10 (mg/m3) 

Lead Rolling 3-month --- --- 0.15 --- --- 0.15 

Nitrogen 

Dioxide 

1 hour 0.1 100 (b) 189 0.1 100 189 

Annual 

(Arithmetic Mean) 0.053 53 100 0.053 53 100 

PM10 

24 hour --- --- 150 (c) --- --- 150 

Annual  

(Arithmetic Mean) None --- --- 50 

PM2.5 

24 hour --- --- 35 (d) --- --- 35 

Annual 

(Arithmetic Mean) --- --- 12.0 (e) --- --- 12.0 

Ozone 8 hour 0.070 (f) 70 147 0.075 75 147 

Sulfur 

Dioxide 
1 hour 0.075 75 (g) 197 0.075 75 197 

Hydrogen 

Sulfide 

1/2 hour average --- --- --- 0.05 50 70 (h) 

1/2 hour average --- --- --- 0.03 30 40 (i) 

Note: Bold indicates the standard as written in the corresponding regulation.  Other values are conversions. 
(a) Not to be exceeded more than once per year. 
(b) To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each  

monitor within an area must not exceed 100 ppb (effective January 22, 2010). 
(c) Not to be exceeded more than once per year on average over 3 years. 
(d) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-

oriented  

monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006). 
(e) To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or 

multiple community-oriented monitors must not exceed 12.0 µg/m3. (effective December 14, 2012) 
(f) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone 

concentrations measured at each monitor within an area over each year must not exceed 0.070 ppm.  
(g) To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average at each 

 monitor within an area must not exceed 75 ppb (effective June 22, 2010). 
(h) not to be exceeded more than two times per year. 
(i) not to be exceeded more than two times in any five consecutive days. 
 

Ozone 

Ozone is formed in the lower atmosphere by a series of reactions involving sunlight and precursor emissions of 

nitrous oxide (NOX) and Volatile Organic Compounds (VOCs).  Ozone and its precursors can be transported both 

into and out of the analysis region. 

 

As mentioned above, the UGRB has been designated as a marginal nonattainment area for ozone.  The designated 

nonattainment area includes Sublette County and portions of Lincoln and Sweetwater counties.  This designation 

was based on ozone data for 2008 through 2010.  Compliance with the 8-hour ozone NAAQS is based on the ozone 

ñdesign value,ò which is defined as the 3-year average of the annual fourth-highest observed 8-hour average ozone 
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concentration.  An ozone design value is first calculated for each monitoring site within a given area.  The area-wide 

ozone design value is then defined as the maximum over all sites within the area.  If the design value exceeds the 8-

hour ozone NAAQS of 70 parts per billion (ppb), the area is designated nonattainment. 

 

Ozone is currently measured at several sites within southwestern Wyoming.  All sites have sufficient data to 

calculate one or more 3-year design values.  Ozone design values for each of these sites, for three recent 3-year 

design value periods (2015-2017, 2016-2018, and 2017-2019), are listed in the Table 3, below.  The general data 

trend in design values for all sites is either steady or increasing for the 2015-2017 to the 2017-2019 design period. 

Figure 1 shows the maximum 8-hour daily 2009-2020 Basin, Wyoming WARMS Ozone data. 

 

Table 3: Ozone Design Values for Ozone Monitoring Sites in Wyoming Compared with the NAAQS 

Site Name ID  County 

Ozone Design Value (ppb) 

NAAQS (ppb) 2015-

2017 

2016-

2018 

2017-

2019 

Big Piney 56-035-0700 Sublette 61 63 63 70 

Boulder 56-035-0099 Sublette 58 62 72 70 

Cheyenne NCore 56-021-0001 Laramie 63 63 64 70 

Daniel South 56-035-0100 Sublette 62 62 62 70 

Juel Spring 56-035-0700 Sublette 60 62 66 70 

Moxa Arch 56-037-0300 Sweetwater 66 67 66 70 

Murphy Ridge 56-041-0101 Uinta 61 62 65 70 

Pinedale 56-035-0101 Sublette 58 61 64 70 

Thunder Basin 56-005-0123 Campbell 58 60 61 70 

Wamsutter 56-037-0020 Sweetwater 55 53 57 70 
Source:  REF 1018 

NAAQS National Ambient Air Quality Standards 
ppb parts per billion 
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Figure 1: Daily Max 8-hour Ozone Concentrations

 
 

Ozone Nonattainment Designation 

On April 30, 2012, the EPA formally recognized Wyomingôs UGRB as an ozone nonattainment area with a 

marginal classification.  As a result of the nonattainment designation, the BLM must comply with General 

Conformity regulations in 40 CFR 93 Subpart B and Chapter 8, Section 3 of the Wyoming Air Quality Standards 

and Regulations (WAQSR).  Per these regulations, the BLM must demonstrate that new actions occurring within the 

nonattainment area will conform with the Wyoming State Implementation Plan (SIP) by demonstrating that they will 

not: (1) cause or contribute to a new violation of the ozone standard; (2) interfere with provisions in the SIP for 

maintenance of any standard; (3) increase the frequency or severity of any existing violation; or (4) delay timely 

attainment of any standard or any required interim emissions reductions or other milestone.  The BLM must first 

conduct an applicability analysis to determine if this Federal action will require a conformity determination.  A 

conformity determination must be completed for a Federal action if the total of direct and indirect emissions from 

the proposed project exceeds the de minimis levels specified in 40 CFR 93.153(b) and WAQSR Chapter 8, Section 

3.  For a marginal nonattainment area, the de minimis threshold is 100 tons/year of NOx or VOCs (the precursor 

pollutants that form ozone in the atmosphere).  Federal actions estimated to have an annual net emissions increase 

less than the de minimis levels are not required to demonstrate conformity under the General Conformity 

regulations. 

 

In accordance with the Federal and State Conformity regulations, the General Conformity requirement does not 

apply to actions where the emissions are not reasonably foreseeable such as lease sales made on a broad scale 

followed by exploration and development plans.  There are no direct effects from the proposed oil and gas lease sale 

because it is primarily an administrative action that only conveys the mineral rights to the potential lessee. 

Subsequent development proposals by lease holders will require to submittal of plans for any exploration or 

development that may occur and a site specific EA or EIS would be prepared to identify mitigation measures 
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necessary to avoid undue degradation to the environment prior to approval any development activities.  General 

Conformity is addressed at the proposal stage when emission generating activities are reasonably foreseeable and 

can be quantified.  Six (6) parcels are located within this non-attainment area (parcels WY-204Q-0817, -0823, -

0824, -0827, -6960 and -6961). 

 

On August 27, 2015, the EPA published a Federal Register Notice finding that the Upper Green is attaining the 

ozone standard as of July 20, 2015 attainment date (see http://www.gpo.gov/fdsys/pkg/FR-2015-08-27/pdf/2015-

21196.pdf).  Formal re-designation of the area to attainment has not yet occurred. 

 

Nitrogen Dioxide 

Nitrogen dioxide (NO2) is currently measured at several monitoring sites across Wyoming.  Relevant NAAQS 

for NO2 include (1) the 1-hour NO2 NAAQS, which requires the 3-year average of the 98th percentile daily 

maximum 1-hour NO2 concentration to be less than 100 ppb; and (2) the annual NO2 NAAQS, which requires 

the annual average NO2 concentration to be less than 53 ppb.   One-hour NO2 design values for each of these 

sites, for the 2014ï2016, and 2015-2017, and 2017-2019 3-year design value periods are listed in the Table 4, 

below.  Data from all sites show design values well below the NAAQS. 

Table 4: 1-Hour Design Values for NO2 Monitoring Sites in Wyoming Compared with the NAAQS 

Site Name ID  County 

3-Year Average 98th Percentile 

1-Hour NO2 (ppb) 
NAAQS (ppb) 

2014-

2016 

2015-

2017 

2017-

2019 

Big Piney 56-035-0700 Sublette 8 8 8 100 

Boulder 56-035-0099 Sublette 12 14 21 100 

Cheyenne NCore 56-021-0001 Laramie 35 32 33 100 

Daniel South 56-035-0100 Sublette 3 3 4 100 

Juel Spring 56-035-0700 Sublette 10 9 11 100 

Moxa Arch 56-037-0300 Sweetwater 20 20 20 100 

Murphy Ridge 56-041-0101 Uinta 12 13 14 100 

Pinedale 56-035-0101 Sublette 20 24 24 100 

Thunder Basin 56-005-0123 Campbell 8 8 7 100 

Wamsutter 56-037-0020 Sweetwater 32 32 35 100 

Source:  REF 1018 

NAAQS National Ambient Air Quality Standards 

NO2 nitrogen dioxide 

ppb parts per billion 

 

 

Sulfur Dioxide 

Sulfur dioxide (SO2) is currently measured at the Moxa site (Sweetwater County) and the Cheyenne NCore site 

(Laramie County), which was established in 2010.  The corresponding SO2 design values for the 2014-2016, 2015-

2017, and 2017-2019 3-year design value periods are listed in Table 5, below.  The SO2 design values are well 

below the NAAQS. 
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Table 5: Three-Year Average 99th Percentile Daily Maximum 1-Hour SO2 Values for Monitoring Sites 

in Wyoming Compared with the NAAQS 

Site Name ID  County 

3-Year Average 99th Percentile 

1-Hour SO2 (ppb) 
NAAQS (ppb) 

2014-

2016 

2015-

2017 

2017-

2019 

Moxa Arch 56-037-0300 Sweetwater 21 21 12 75 

Cheyenne 

NCore 
56-021-0100 Laramie 9 9 5 75 

Source:  REF 1018 

NAAQS National Ambient Air Quality Standards 

ppb parts per billion 

SO2 sulfur dioxide 

 

 

Carbon Monoxide 

Carbon monoxide (CO) is not routinely monitored within the region.  CO was measured at the Murphy Ridge site 

(in Uinta County) during 2008.  Based on these measurements, the daily maximum 1-hour CO value was 870 ppb 

(0.87 parts per million [ppm]) and the daily maximum 8-hour average CO value was 690 ppb (0.69 ppm).  These 

values are well below the NAAQS limits of 35,000 and 9,000 ppb (35 and 9 ppm), respectively.  Therefore, CO does 

not appear to be a pollutant of concern for the region.  Note, however, that CO monitoring is limited to one site. 

 

The 2014 National Emission Inventory indicated that CO emissions in the region are primarily from area (mostly oil 

and gasïrelated) and on-road mobile sources.  CO concentrations are expected to be greatest near human-made CO 

sources such as oil and gas development areas, population centers, and roadways, but CO is not a primary air quality 

concern for the region. 

 

Lead 

Lead is not routinely monitored and is not a primary air quality concern for the region. 

 

Particulate Matter 

Particulate matter, PM10 and PM2.5, are pollutants of concern within the region.  At the regional scale, it is expected 

that fugitive dust sources are the dominant contributors to PM10 and PM2.5 concentrations.  Fugitive dust is likely to 

occur naturally across the region, especially during high-wind events.  Post-burn vegetative conditions associated 

with wildfires are also sources of fugitive dust.  At the local level, concentrations are expected to be highest near 

towns, unpaved roads that experience high volumes of traffic, areas with depleted vegetative cover, and areas 

downwind of human-made sources of precursor emissions such as SO2 and NO2 that may react to form secondary 

PM2.5. 

 

Recent PM10 data are available for six monitoring sites within the region.  Under the PM10 NAAQS, the maximum 

24-hour average PM10 concentration cannot exceed 150 micrograms per cubic meter (µg/m3) more than once per 

year on average over 3 years.  WDEQ also requires the annual PM10 concentration to be less than 50 µg/m3.  

Maximum 24-hour PM10 concentrations for monitoring sites within the area are listed in the Table 6, below: 
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Table 6: Maximum 24-Hour PM 10 Concentrations for Monitoring Sites in Wyoming Compared with the 

NAAQS 

Site Name ID  County 

Maximum 24-Hour Average 

PM10 (µg/m3) NAAQS 

(µg/m3) 
2016 2017 2018 2019 

Boulder 56-035-0099 Sublette 40 55 80 26 150 

Cheyenne NCore 56-021-0100 Laramie 34 117 59 65 150 

Daniel South 56-035-0100 Sublette 27 55 82 21 150 

Gillette 56-005-1002 Campbell 40 48 44 33 150 

Lander 56-013-1003 Fremont 30 41 50 47 150 

Moxa Arch 56-037-0300 Sweetwater 41 94 81 21 150 

Murphy Ridge 56-041-0101 Uinta 42 51 64 23 150 

Rock Springs 56-037-0007 Sweetwater 41       91 50 36 150 

Wamsutter 56-037-0020 Sweetwater 32 61 41 25 150 

Source:  REF 1018 

NAAQS National Ambient Air Quality Standards 

PM10 particulate matter less than 10 microns in diameter 

µg/m3 micrograms per cubic meter 

 

PM10 concentrations are often heavily influenced by wildfire activity in the region as well as transport from areas 

outside of Wyoming.  Therefore, while there are no violations of the PM10 NAAQS, PM10 is an air quality concern 

for the region. 

 

Recent PM2.5 data are available for two monitoring sites within the region.  The NAAQS for PM2.5 include (1) the 

24-hour PM2.5 NAAQS, which requires the 3-year average of the 98th percentile 24-hour average PM2.5 

concentration to be less than 35 µg/m3; and (2) the annual PM2.5 NAAQS, which requires the 3-year average of the 

annual average PM2.5 concentration to be less than 12 µg/m3.  The 24-hour PM2.5 design values are listed in the 

table, below, as are the annual PM2.5 design values in the subsequent Table 7. 

Table 7: 24-Hour PM 2.5 Design Values for Monitoring Sites in WY Compared with the NAAQS 

Site Name ID  County 
3-Year Average 98th Percentile 

24-Hour PM 2.5 (µg/m3) (2017-2019) 

NAAQS 

(µg/m3) 

Cheyenne 

NCore 
56-021-0100 Laramie 

11 
35 

Lander 56-013-1003 Fremont 25 35 

Pinedale 56-035-0101 Sublette 18 35 

Rock Springs 56-037-0007 Sweetwater 19 35 

 Source:  REF 1018 
NAAQS National Ambient Air Quality Standards 

PM2.5 particulate matter less than 2.5 microns in diameter 

µg/m3 micrograms per cubic meter 
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Table 8: Annual PM2.5 Design Values for Monitoring Sites in Wyoming Compared with the NAAQS 

Site Name ID  County 
3-Year Average 98th Percentile 

24-Hour PM 2.5 (µg/m3) (2017-2019) 

NAAQS 

(µg/m3) 

Cheyenne 

NCore 
56-021-0100 Laramie 

3.2 
12 

Lander 56-013-1003 Fremont 7.2 12 

Pinedale 56-035-0101 Sublette 4.6 12 

Rock Springs 56-037-0007 Sweetwater 5.1 12 

 Source:  REF 1018 

NAAQS National Ambient Air Quality Standards 

PM2.5 particulate matter less than 2.5 microns in diameter 
µg/m3 micrograms per cubic meter 
 

 

The 24-hour PM2.5 design values are below the NAAQS for both sites. The annual PM2.5 design values are also 

below the NAAQS for both sites (Table 8). 

 

 

5.1.2  Climate ï Affected Environment 

 

The HDD is located in a semi-arid, mid-continental climate regime typified by dry, windy conditions, limited 

rainfall, and long, cold winters (Trewartha and Horn 1980).  The HDD region is subject to strong, gusty winds that 

are often accompanied by snow and blizzard conditions during the winter.  Winds frequently originate from the west 

to northwest, and the mean annual wind speed is 9 miles per hour but can have sustained winds greater than 40 miles 

per hour.  

 

The climate in the HPD is generally temperate and is a semi-arid region with long cold winters and short summers.  

The major factors controlling climate in the planning area are elevation, strong westerly winds, moisture flow, and 

mountainous barriers to the west.  Wind speed and direction are highly variable because of the effect of local 

topography in the planning area.  Wind speeds are generally strong and gusts above 40 miles per hour are not 

unusual. 

 

The climate in the WR/BBD is designated as a combination of Intermountain Semi-Desert and Southern Rocky 

Mountain Steppe.  Summers are generally short and hot and winters long and cold.  Precipitation has historically 

been low, though greater at higher elevations, and distributed across the year, with the exception of the drier summer 

months.  Wind speeds are variable but strong. 

 

In general, wind strength and frequency affects dispersion of noises, odors, and transport of dust and other airborne 

elements.  Therefore, Wyomingôs strong winds increase the potential for atmospheric dispersion of pollutants. 

 

 

5.1.2.1  Climate Change 

 

Climate change refers to any significant change in the measures of climate lasting for an extended period of time.  In 

other words, climate change includes major changes in temperature, precipitation, or wind patterns, among other 

effects, that occur over several decades or longer.  ñGlobal warmingò refers to the recent and ongoing rise in global 

average temperature near Earth's surface.  It is caused mostly by increasing concentrations of greenhouse gases in 

the atmosphere.  Global warming is causing climate patterns to change.  However, global warming itself represents 
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only one aspect of climate change.  Climate is both a driving force and limiting factor for ecological, biological, and 

hydrological processes, and has potential to influence resource management. 

 

The scientific community recognizes that global temperatures have risen at an increased rate and the likely cause is 

gases that trap heat in the atmosphere, referred to as GHGs.  The Intergovernmental Panel on Climate Change 

(IPCC, 2007) concluded that ñwarming of the climate system is unequivocalò and ñmost of the observed increase in 

global average temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic 

GHG concentrations.ò  Extensive research and development efforts are underway in the field of carbon capture and 

sequestration technology, which could help direct management strategies in the future. The IPCC has identified a 

target worldwide ñcarbon budgetò to estimate the amount of CO2 the world can emit while still having a likely 

chance of limiting global temperature rise to 2°C above pre-industrial levels. The international community estimates 

this budget to be 1 trillion tons of carbon and also acknowledges that varying amounts of this budget have already 

been consumed (IPCC, 2014). 

 

In 2009, based primarily on the scientific assessments of the U.S. Global Change Research Program, the National 

Research Council, and the IPCC, the EPA issued a finding that the changes in our climate caused by elevated 

concentrations of GHGs in the atmosphere are reasonably anticipated to endanger the public health and public 

welfare of current and future generations. See Endangerment and Cause or Contribute Findings for 

Greenhouse Gases, 74 Fed. Reg. 66,496, 66,526 (Dec. 15, 2009) (ñEPA Endangerment Findingò). In declining to 

control greenhouse gases from motor vehicles under the Clean Air Act (68 FR 52922, 52930),  EPA cited the 

conclusion of the Natural Research Councilôs 2001 report, Climate Change Science: An Analysis of Some Key 

Questions, to provide context as to how predicting climate change involves a ñcomplex web of economic and 

physical factors,ò including:  

 

Our ability to predict future global anthropogenic emissions of GHGs and aerosols; the fate of these 

emissions once they enter the atmosphere (e.g., what percentage are absorbed by vegetation or are taken up 

by the oceans); the impact of those emissions that remain in the atmosphere on the radiative properties of 

the atmosphere; changes in critically important climate feedbacks (e.g., changes in cloud cover and ocean 

circulation); changes in temperature characteristics (e.g., average temperatures, shifts in daytime and 

evening temperatures); changes in other climatic parameters (e.g., shifts in precipitation, storms); and 

ultimately the impact of such changes on human health and welfare (e.g., increases or decreases in 

agricultural productivity, human health impacts)é Substantial scientific uncertainties limit our ability to 

assess each of these factors and to separate out those changes resulting from natural variability from those 

that are directly the result of increases in anthropogenic GHGs. 

 

Early models of climate change had difficulty addressing the inherent uncertainty discussed in the 2001 NRC report, 

making their predictions of climate change effects from increasing concentrations of GHGs in the atmosphere, 

imperfect with varying levels of confidence. Newer models and assessments have become better in their ability to 

minimize some of this uncertainty but remain imprecise in being able to predict how, where and when those effects 

may manifest at multiple scales. The most recent analysis however, completed by the U.S. Global Change Research 

Program, is described in the 2017 Fourth National Climate Assessment.  This report builds upon the 2007 IPCC 

finding that human influence likely has been the dominant cause of the observed warming since the mid-20th 

century, with the expanded conclusion:  ñOver the last century, there are no alternative explanations supported by 

the evidence that are either credible or that can contribute more than marginally to the observed patterns. There is no  

convincing evidence that natural variability can account for the amount of and the pattern of global warming 

observed over the industrial era.[]  Solar flux variations over the last six decades have been too small to explain the 

observed changes in climate. [] There are no apparent natural cycles in the observational record that can explain the 

recent changes in climate (e.g., PAGES 2k Consortium 2013;[] Marcott et al. 2013; [] Otto-Bliesner et al. 2016[]). In 

addition, natural cycles within Earthôs climate system can only redistribute heat; they cannot be responsible for the 

observed increase in the overall heat content of the climate system.ò[]  (Footnotes omitted.) 

 

Statewide, National, and Global Climate Change (Temperature and Precipitation) 
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According to the National Oceanic and Atmospheric Administration Climate Prediction Center4, ñglobal mean 

surface temperatures increased nearly 1.8ÁF from 1890 to 2006. They further report that ñthe 2017 average global 

temperature across land and ocean surface areas was 0.84°C (1.51°F) above the twentieth-century average of 13.9°C 

(57.0°F), making it the third-warmest year on record behind 2016 (warmest) and 2015 (second warmest).  Models 

indicate that average temperature changes are likely to be greater in the Northern Hemisphere.  Northern latitudes 

(above 24°N) have exhibited temperature increases of nearly 2.1° F since 1900, with nearly a 1.8°F increase since 

1970 alone.ò   

 

The American Meteorological Society also produces annual State of the Climate Reports. Chapter 7 of the 2017 

report, discloses:  

[t]he annual average temperature in 2017 for the contiguous United States (CONUS) was 12.5°C or 1.0°C 

above the 1981ï2010 averageðits third warmest year since records began in 1895, 0.2°C cooler than 2016 

and 0.4°C cooler than 2012 (Fig. 7.3). The annual CONUS temperature over the 123-year period of record 

is increasing at an average rate of 0.1°C decade, with the trend increasing since 1970 to 0.3°C decade.  

 

The nationally averaged precipitation total during 2017 was 104% of average, the 20th wettest year in the 

historical record. The annual CONUS precipitation total is increasing at an average rate of 4.3 mm decade. 

Outside the CONUS, Alaska had its seventh warmest year (+1.2°C departure) since statewide records 

began in 1925, and near-median precipitation (104% of average).  

 

Locations across the West, Great Plains, Great Lakes, Deep South, Midwest, and Northeast had a wetter-

than-average year in 2017, while areas of the Northern Rockies and Plains were drier than average (Fig. 

7.4b). Six states had annual precipitation totals above their 90th percentile, including Michigan, which was 

record wet, while only North Dakota was below its 10th percentile. Areas of the West, particularly 

California, experienced significant drought relief in early 2017, with a multiyear drought nearly eradicated 

due to the heavy winter precipitation. However, the wet winter allowed vegetation to flourish, creating an 

abundance of fuels for wildfires during the subsequent dry season. In the Northern Plains, a dry spring and 

summer set the stage for a rapidly expanding and intensifying drought. The year began and ended with 

about one-quarter of the contiguous U.S. in drought. 

 

The CONUS winter precipitation was 120% of average, its wettest since 1997/98 and ninth wettest on 

record. Above-average winter precipitation occurred across the West and parts of the Northern Plains and 

Midwest. Nevada and Wyoming each had their wettest winter. Spring 2017 was tenth wettest for the 

CONUS, with 119% of average precipitation. Above-average precipitation occurred across the Northwest, 

Central Plains, Midwest, Northeast, 

 

For the CONUS, ten months in 2017 were warmer than their respective 1981ï2010 average. Every state, 

except Washington, had a warmer-than-average annual temperature (Fig. 7.4a). Arizona, Georgia, New 

Mexico, North Carolina, and South Carolina were each record warm. 

 

Specific to Wyoming, temperatures in western Wyoming are expected to increase by 0.25 to 0.40 degrees Fahrenheit 

per decade, while temperatures in surrounding locations in Utah, Wyoming, and Colorado are expected to increase 

by 0.40 to 1.2 degrees Fahrenheit per decade (see figure, below).  Precipitation across western Wyoming is expected 

to decrease by 0.1 to 0.6 inches per decade with the largest decrease expected in southwestern Wyoming. The 

eastern portions of the state are expected to get warmer and wetter. 

 

The following figure shows the deviation in Temperature and Precipitation from the average annual in the United 

States (State of the Climate Report, Chapter 7, page S195 (2017)). 

 

 

 

 

 
4 https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature (accessed 04052019) 

https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
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Figure 2: Deviation In Temperature and Precipitation From The Average Annual In The United States 

 

 

(https://www.ametsoc.net/sotc2017/Ch07_RegionalClimates.pdf) 

The next figure, taken from the IPCCôs Fourth Assessment Report, indicates varying responses of the natural world 

to increasing temperatures as a result of increasing global temperatures. 
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Figure 3: Examples of Impacts Associated with Global Average Temperature Change 

(Impacts will vary by extent of adaptation, rate of temperature change and socio-economic pathway). 

 

 
According to the Fourth National Climate Assessment, ñAnnual average temperature over the contiguous 

United States is projected to rise (very high confidence). Increases of about 2.5°F (1.4°C) are projected for the 

period 2021ɬ2050 relative to 1976ɬ2005 in all representative concentration pathway (RCP) scenarios, 

implying recent record -ÚÌÛÛÐÕÎɯàÌÈÙÚɯÔÈàɯÉÌɯɁÊÖÔÔÖÕɂɯÐÕɯÛÏÌɯÕÌßÛɯÍÌÞɯËÌÊÈËÌÚɯȹhigh confidence). Much 

larger rises are projected by late century (2071ɬ2100): 2.8°ɬ7.3°F (1.6°ɬ4.1°C) in a lower scenario (RCP4.5) 

and 5.8°ɬ11.9°F (3.2°ɬ6.6°C) in the higher scenario (RCP8.5) (high confidenceȺȭɂɯ(ÛɯÈÓÚÖɯ×ÙÌËÐÊÛÚɯÛÏÈÛȯɯ

Ɂ$ßÛÙÌÔÌɯÛÌÔ×ÌÙÈÛÜÙÌÚɯÐÕɯÛÏÌɯÊÖÕÛÐÎÜÖÜÚɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÈÙÌɯ×ÙÖÑÌÊÛÌËɯÛÖɯÐÕÊÙÌÈÚÌɯÌÝÌÕɯÔÖÙÌɯÛÏÈÕɯÈÝÌÙÈÎÌɯ

temperatures. The temperatures of extremely cold days and extremely warm days are both expected to 

increase. Cold waves are projected to become less intense while heat waves will become more intense. 

The number of days below freezing is projected to decline while the num ber above 90°F will rise. (Very 

high confidence).ò 

 

 

5.1.2.2  Greenhouse Gas Emissions 

 

In order to assess the potential for climate change, and the resultant effects of climate change, the standard approach 

is to measure and predict emissions of GHGs. Greenhouse gases are composed of molecules that absorb and re-

radiate infrared electromagnetic radiation.  When present in the atmosphere the gas contributes to the greenhouse 

effect.  Some GHGs such as carbon dioxide occur naturally and are emitted to the atmosphere through natural 

processes and human activities.  Other GHGs (e.g., fluorinated gases) are created and emitted solely through human 

activities.  The primary GHGs that enter the atmosphere as a result of anthropogenic activities include carbon 

dioxide (CO2), methane (CH4), nitrous oxide (N20), and fluorinated gases such as hydrofluorocarbons, 
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perfluorocarbons, and sulfur hexafluoride.  Fluorinated gases are powerful GHGs that are emitted from a variety of 

industrial processes including production of refrigeration/cooling systems, foams and aerosols.  Fluorinated gases 

are generally unrelated to the activities authorized by the BLM and will not be discussed further in this document. 

 

GHGs are often presented using the unit of metric tons of CO2 equivalent (mt CO2e) or Million Metric Tons (MMT 

CO2e), a metric to express the impact of each different greenhouse gas in terms of the amount of  CO2 making it 

possible to express greenhouse gases as a single number.  For example, 1 ton of methane would be equal to 28 tons 

of CO2 equivalent, because it has a GWP 28 times that of CO2.  As defined by EPA, the GWP provides ñratio of the 

time-integrated radiative forcing from the instantaneous release of one kilogram of a trace substance relative to that 

of one kilogram of CO2.ò  The GWP of greenhouse gas is used to compare global impacts of different gases and 

used specifically to measure how much energy the emissions of one ton of gas will absorb over a given period of 

time (e.g. 100 years), relative to the emissions of one ton of CO2.  The GWP accounts for the intensity of each 

GHGs heat trapping effect and its longevity in the atmosphere.  The GWP provides a method to quantify the 

cumulative effects of multiple GHGs released into the atmosphere by calculating carbon dioxide equivalent for the 

GHGs. 

 

¶ Carbon dioxide, by definition, has a GWP of 1 regardless of the time period used because it is the gas being 

used as the reference.  CO2 remains in the climate system for a very long time; CO2 emissions cause 

increases in the atmospheric concentrations of CO2 that will last thousands of years (EPA, 2016). 

¶ Methane is estimated to have a GWP of 28-36 times that of CO2 over 100 years depending upon the source.  

CH4 emitted today lasts about a decade on average, which is much less time than CO2.  But CH4 also 

absorbs much more energy than CO2.  The net effect of the shorter lifetime and higher energy absorption is 

reflected in the GWP.  The methane GWP also accounts for some indirect effects, such as the fact that 

methane is a precursor to ozone, and ozone is in itself a greenhouse gas (EPA, 2016). 

¶ Nitrous Oxide has a GWP of 298 times that of CO2 for a 100-year timescale. N2O emitted today remains in 

the atmosphere for more than 100 years, on average (EPA, 2016).  

 

 

Reasonably Foreseeable Development (RFD) Scenario 

In order to analyze impacts of various alternatives in RMP EISs, the BLM develops Reasonably Foreseeable 

Development (RFD) projections that coincide with the lands in the planning area.  Ultimately, the approved RMP is 

associated with a particular RFD for the lands that are open to oil and gas development, in consideration of the 

constraints placed on development under the RMP. Constraints include the various stipulations that can be attached 

to lease instruments. The EISs for the RMPs approved or amended in 2015 included updated RFDs. The RFD is the 

result of a technical analysis that projects the total number of wells that could be developed in a field office, based 

upon known geologic and economic conditions, current development technology, and industry-provided data about 

future planned development. The economic or technical viability of potential geologic plays were not revisited in the 

air analysis as they were accounted for in the development of the RFDs. The RFDs for the Wyoming planning areas 

are shown in the following table. The RFDs may include oil wells, gas wells, and Coalbed Natural Gas wells 

(CBNG) and are projections over the life of the plan, which is generally 20 years. This information indicates that on 

average, statewide, approximately 998 Federal wells could be developed annually. 
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Table 9: Reasonably Foreseeable Well Development BLM Wyoming 
Planning Area RFD Federal Mineral 

Estate (Number of Wells) 
RFD All Mineral 

Ownership Lands 
(Number of Wells) 

Total Federal Mineral 
Acreage Open to Leasing 

under RMP(s) 

Lander FO5 1695 4254 2,640,000 

Buffalo FO6 4767 11018 3,300,000 

Bighorn Basin District 
7(Cody and Worland) 

1141 6054 2,500,000 

ARMPA8 12355 14818 22,100,000 

 

While the above projections may include specific projections of CBNG development, the CBNG plays in Wyoming 

are not currently active and most CBNG wells are being plugged across the state; therefore, the RFD and any 

associated projection of emissions attributed to CBNG may be an overestimate. The status of existing CBNG 

development in each of the field offices is described below. 

 

RFO: Production from CBNG wells is occurring within the RFO; approximately 8.5 percent of the active wells in 

the RFO are CBNG wells.  Thus, based on the existing development and the RFD for the RFO, CBNG-related 

emissions can be expected.   

 

KFO: Although the RFD for the KFO RMP assumes a CBNG development rate of up to 15 wells per year, there 

currently is no active or proposed CBNG development in the KFO; therefore, there are no expected emissions from 

CBNG.   

 

PFO:  Several CBNG wells were installed in the PFO, but have proven unproductive; therefore, no emissions are 

expected from this source, although they are included in the estimation of GHG emissions as the geologic potential 

still remains. 

 

WR/BBD (Cody, Worland, and Lander Field Offices): CBNG production does not currently exist within the 

WR/BBD; a total of 14 CBNG wells have been installed in the LFO; all but one were plugged without producing in 

economical quantities.  Although the RFD scenarios for both the LFO and Bighorn Basin RMPs assumes a CBNG 

development rate of up to 15 wells per year, there is no active or proposed CBNG development in the field offices; 

therefore, there are no expected emissions although they are included in the estimation of GHG emissions as the 

geologic potential still remains. 

 

BFO: While some CBNG production still occurs in the BFO, the most current RFD projects no new Federal CBNG 

wells will be drilled/completed; active plugging operations of existing Federal and state wells are ongoing. 

 

Development of oil and gas is ongoing and continues to be a major source of activity, and associated emissions, in 

Wyoming.  Development density (wells per square mile) and number of wells installed annually depend on a 

number of variables including market trends, technology available (vertical, directional, or horizontal drilling), the 

geology of the hydrocarbon-bearing zone, and the application of Controlled Surface Use (CSU) and No Surface 

Occupancy (NSO) stipulations.  As a result, the number of wells in these field offices that could potentially be put 

into production under a full-field development scenario for the leases is highly uncertain.   

 

Current Leasing and Drilling Activity 

At the end of fiscal year 2019, BLM Wyoming had 13,414 leases in effect, covering approximately 8.97 million 

acres. Of this total, 7,587 are in production [5,948 are held by actual production (3,626,642.4 acres) and 1,639 are 

held by allocated production (480,845.5 acres)]. The 7,587 leases that are in production contain approximately 

 
5 Lander RMP FEIS; Appendix T, pg 1649-1650. 
6 Buffalo RMP FEIS; Appendix G. 
7 Bighorn Basin FEIS at 4-107. 
8 ARMPA FEIS at 4-8. 
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4,107,487.9 acres, or 45.8% of the total under lease. Over the last ten years, based on BLM Public Land Statistics9, 

approximately 49% of all leases, are in producing10 status. 

 

From FY2009 - FY2018, BLM-Wyoming issued an average of 437 leases per year. The average annual acreage 

leased was 393,792 acres. BLM Wyoming issued 634 new leases in FY2019 containing approximately 885,800 
acres. 
 

Figure 4: BLM Wyoming New Federal Leases Issued 2008-2019 

 

 
 

 

Figure 5: BLM Wyoming Total Acreage of New Federal Leases 2008-2019 

 

 
 

 

Similarly, from 2008 through 2018, an average of 745 wells were completed annually statewide. The total number 

of wells per year, per field office, can vary as economic conditions fluctuate and as new fields and drilling 

technologies are explored. From 2008 to 2018, the highest annual rate of well completions, and in total, has been in 

 
9 https://www.blm.gov/programs/energy-and-minerals/oil-and-gas/oil-and-gas-statistics 
10 Production could be actual or allocated; allocated production means the lease is sharing in production from another lease, such as through a unit 

or communitization agreement.  Actual production means that a well is producing directly from the Federal lease. 
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the PFO. Six of the leases addressed by this EA are in the PFO. The second highest rate of well completions has 

occurred within the Buffalo Field Office (BFO); one lease addressed in this EA is within the BFO. 

 

Table 10: BLM Wyoming Federal Well Activity (FY2009-FY2018)11 

 

BLM Wyoming Well Activity: 10/1/08 - 9/30/18 

Planning 

Document 

Field Office 

No. Approved 

Applications for 

Permit to Drill  No. Wells Started 

No. Wells Completed 

for Production 

Average Well 

Completions/year/per office 

ARMPA 

RSFO 253 222 226 22.6 

KFO 78 54 54 5.4 

PFO 3372 3230 3128 312.8 

RFO 647 557 577 57.7 

CFO 1956 871 554 55.4 

NFO 266 246 215 21.5 

   

Buffalo RMP BFO 2168 2208 2450 245 

    

Lander RMP LFO 188 152 131 13.1 

Bighorn 

Basin RMP 

CYFO 9 74 75 7.5 

WFO 5 55 36 3.6 

Average over 

10 years  894.2 766.9 744.6 

(Average annual per field 

office) 74.46 

 

Based on the average wells per year projected under the planning area RFDs, well completion rates are well within 

the current RFD projection (998 wells per year) (see Table 9).  

 

The number of usable completions in the BFO has decreased over time as the CBNG play has declines as discussed 

above, while new horizontal drilling rates have increased in the CFO, in the southern portion of the BFO, and in 

discrete areas of the RFO and PFO. The majority of new horizontal wells produce from multiple mineral estates (fee 

[private], state, Federal) due to the long reach of the wellbore and the large reservoir drainage area. 

 

Similarly, as shown in the below figure, new wells spud and the total number of Applications for Permit to Drill that 

were approved on Federal lands in Wyoming, has decreased over time and is approximately 27% of the activity 

levels in 2008, although there was slight increase between 2016 and 2017. The increase in permits likely 

corresponds to improved economic conditions during this timeframe. Across the state, approximately 50% of the 

Federal Applications for Permit to Drill that are approved are actually started. 

 

 

 

 

 

 

 

 

 

 

 

 

 
11 https://www.blm.gov/programs/energy-and-minerals/oil-and-gas/oil-and-gas-statistics 
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Figure 6: BLM Wyoming Federal Applications For Permit to Drill Approvals and Federal Well Starts 

(Spuds)12 

 

 
 

Based on the above information on well development, the RFD is a valid estimate of future well development for 

Federal lands in Wyoming. 

 

Statewide GHG Emission Levels 

Outside of coal development, oil and gas development is the single largest contributor to total air pollutant emissions 

in Wyoming compared to other management activities.  The Center for Climate Strategies (CCS) prepared the 

Wyoming Greenhouse Gas Inventory and Reference Case Projection 1990-2020 (Spring, 2007), for the Wyoming 

Department of Environmental Quality through an effort of the Western Regional Air Partnership.  The CCS 

inventory report presents a draft GHG emissions inventory and forecast from 1990 to 2020 for all Federal and Non-

Federal emission-generating activities in Wyoming.  This report provides an initial comprehensive understanding of 

Wyomingôs current and possible future CO2e emissions.  The information presented provides a starting point for 

estimating statewide emissions, as the initial estimates may be revised as improvements to data sources and 

assumptions are identified. 

 

The CCS inventory report explains that all GHG-emission generating and consumptive activities in Wyoming 

accounted for approximately 56 MMT of gross CO2e emissions in 2005, an amount equal to 0.8% of total U.S. gross 

GHG emissions.  These emission estimates focus on activities in Wyoming and are consumption-based13; they 

exclude consumptive emissions associated with electricity that is consumed by users not in Wyoming.  The report 

concludes that Wyomingôs gross GHG emissions increased 25% from 1990 to 2005, while national emissions rose 

by only 16% from 1990 to 2004; annual sequestration (removal) of GHG emissions due to forestry and other land-

uses in Wyoming is estimated at 36 MMT CO2e in 2005.  The increase in per capita emissions in Wyoming is 

 
12 https://www.blm.gov/programs/energy-and-minerals/oil-and-gas/oil-and-gas-statistics 
13 ñThe emissions inventory generally includes estimates of electricity generation and in-state consumption, transportation related consumption, 
manufacturing consumption, and specific to the oil and gas industry include production, processing, transmission, and distribution of fossil fuels 

and through the consumption of energy by the residential, commercial and industrial sectors of Wyoming economy.ò 
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mostly due to increased activity in the fossil fuel industry, while national per capita emissions have changed 

relatively little. 

 

The analysis in the report indicates that Wyomingôs per capita emission rate is more than four times greater than the 

national average of 25 MMT CO2e/yr.  This large difference between national and state per capita emissions occurs 

in most of the sectors, including: electricity, industrial, fossil fuel production, transportation, industrial process and 

agriculture.  The reasons for the higher per capita intensity in Wyoming are varied, but include the stateôs strong 

fossil fuel production industry and other industries with high fossil fuel consumption intensity, large agriculture 

industry, large distances, and low population base.  While the information in the CCS report is from 2005, no 

updates are available and the report remains the best available synthesis of potential and future GHG emissions in 

Wyoming. 

 

The Wyoming CCS inventory report also explains that emissions from the fossil fuel sector grew 101% from 1990 

to 2005, largely attributable to the tight sand gas play in Western Wyoming, and the CBNG boom that occurred in 

the Powder River Basin. The report projected that these emissions would increase by a further 10% between 2005 

and 2020 (if economic incentives remain).14  The natural gas industry is the major contributor to both GHG 

emissions and emissions growth, with CH4 emissions from coal mining are second in terms of overall contribution.  

A significant portion of the emissions attributed to the natural gas industry are due to vented gas from processing 

plants, many of which are used for injection in enhanced oil recovery operations.  

 

The U.S. Energy Information Administration (EIA) is one of the primary agencies in charge of producing energy 

outlook forecasts for the U.S. Government. Within its forecasts, the EIA includes Wyoming within the Rocky 

Mountain Region, which also includes Colorado, Utah, Idaho, Nevada, Arizona and portions of New Mexico. 

Wyoming also borders Montana, which is part of the Northern Great Plains Region; the Northern Great Plains 

Region also includes North and South Dakota. In discussing regional oil and gas trends, Wyomingôs contribution to 

the oil and gas industry, and associated GHG emissions, they should be evaluated in the context of these two 

assessment areas. As discussed in the EIAôs Assumptions to the Annual Energy Outlook: 2019: Oil and Gas Supply 

Module, total technically recoverable oil volumes in these two regions is 51.3 Billion barrels (BBL); the Rocky 

Mountain region is expected to contribute 24.9 BBLS and the Northern Great Plains region is expected to contribute 

26.4 BBLS. Similarly for dry natural gas, these two regions are thought to contain a total of approximately 357.4 

trillion cubic feet (tcf) of technically recoverable natural gas; of this total, the Rocky Mountain Region is estimated 

to contain 314.8 tcf and 42.6 tcf in the Northern Great Plains Region. 

 

Specific to the State of Wyoming, the EIA estimates that current recoverable reserves, as of December 31, 2017, are 

22,352 billion cubic feet of wet gas, and 1,119 million barrels of crude oil plus lease condensate.   

 

The following figure shows total Wyoming Crude Oil plus Lease Condensate Reserves Sales from 2009 to present15: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
14 As discussed on page 18 above, the economic incentive for CBNG is no longer in play, and plugging of existing wells is ongoing. 
15 https://www.eia.gov/dnav/ng/hist/res_epccond_r05_swy_mmbbla.htm (accessed 04052019) 

https://www.eia.gov/dnav/ng/hist/res_epccond_r05_swy_mmbbla.htm
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Figure 7: Total Wyoming Crude Oil plus Lease Condensate Reserves Sales From 2009 to 2017 

 

 
 

 

Similarly, the following figure shows total marketed natural gas from 1990 to present16: 

 

Figure 8: Total Wyoming Natural Gas Marketed Production 1990 to Present 

 

 
 

 

 
16 https://www.eia.gov/dnav/ng/hist/n9050wy2m.htm (accessed 04042019) 

https://www.eia.gov/dnav/ng/hist/n9050wy2m.htm
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Statewide17 and Nationwide Federal Lands 

In 2018, the U.S. Geological Survey (USGS) produced a Scientific Investigations Report (SIR) at the request of 

BLM:  Federal Lands Greenhouse Gas Emissions and Sequestration in the United StatesðEstimates for 2005ï14.18  

The USGS SIR presents gross GHG emission estimates for all Federal mineral estates in the U.S., and each of the 

states which contain Federal minerals, including those within the Rocky Mountain and Northern Great Plains 

regions. The USGS SIR reports the following: 

 

The emissions estimates span a 10-year period (2005ï2014) and are reported for 28 States and two 

offshore areas. Nationwide emissions from all fossil fuels produced on Federal lands in 2014 were 1,279.0 

MMT (1,279,000,000 mt) of CO2e for carbon dioxide (CO2), 47.6 MMT CO2e for methane (CH4), and 5.5 

MMT CO2e for nitrous oxide (N2O). Compared to 2005, the 2014 totals represent decreases in emissions 

for all three greenhouse gases (decreases of 6.1 percent for CO2, 10.5 percent for CH4, and 20.3 percent 

for N2O). Emissions from fossil fuels produced on Federal lands represent, on average, 23.7 percent of 

national emissions for CO2, 7.3 percent for CH4, and 1.5 percent for N2O over the 10 years included in this 

estimate.  

 

The report also found that of the total nationwide emission estimate for Federal minerals (1,279.53 MMT), Federal 

lands in Wyoming contributed approximately 727,700,000 mt (727.7 MMT) (57%) of CO2e in 2014.  Compared to 

these nationwide Federal totals, in 2014 Wyomingôs Federal direct emissions from extractive activities in oil and 

natural gas systems were 9,089,000 mt (9.089 MMT) CO2e,19 and indirect emissions from stationary combustion 

activities totaled 75,180,800 mt (75.1808 MMT). By contrast, in 2014, coal mining on Federal lands in Wyoming, 

contributed approximately 3,800,000 mt (3.8 MMT) CO2e20, and combustion emissions from coal use and mobile 

combustion make up the remainder.21   

 

From 2005 through 2014, 2008 had the highest CO2e emissions in Wyoming from Federal fossil fuel development, 

when the total was 889,500,000 mt (889.5 MMT). Overall, nationwide emissions from Federal lands decreased from 

2005 levels in 2014: ñThe 2014 totals represent decreases in emissions for all three greenhouse gases compared to 

2005 values, with reductions of 6.1 percent for CO2, 10.5 percent for CH4, and 20.3 percent for N2O.ò 

 

The SIR also reports the following: 

 

In general, as of 2014, Wyoming, offshore Gulf, New Mexico, Louisiana, and Colorado had the highest 

CO2 emissions from fuels produced on Federal lands (fig. 2).  The CO2 emissions attributed to Federal 

lands in Wyoming are 57 percent of the total from Federal lands in all States and offshore areas combined. 

Emissions estimates for the release of CH4 are also highest for Federal lands in Wyoming (28 percent), 

followed by New Mexico, offshore Gulf, Colorado, and Utah (fig. 3). 

 

Unsurprisingly, the trends and relative magnitudes of the emissions estimated are roughly parallel to the 

Federal lands production volumes (U.S. Energy Information Administration, 2015a).  States that produced 

the most fuel from Federal lands are associated with the highest emissions for CO2, CH4, and N2O.  These 

relationships vary slightly relative to absolute production because different fuels require different 

extraction methods and fuel uses emit varying amounts of greenhouse gases. 

 
17 As it relates to information presented in the USGS SIR, and the WOGCC calculations, the emissions are based on raw production information 

(rather than being produced from a well-emission factor through an air quality analysis which would have included specific BTU and therm 
information), they are generally presented in total CO2 even though the EPA Equivalency Calculator will report them as CO2e. All Proposed 

Action calculated indirect emission estimates presented in this EA were calculated using the EPA equaivalency calculator and are presented as 

CO2e. Regional emission comparisons in Section 4.0 are also presented in CO2e, even though they are reported as CO2 in the USGS SIR, for 
consistencies sake. 
18 https://pubs.er.usgs.gov/publication/sir20185131 (accessed 3/22/2019)   
19 Extractive emissions are defined as (at 22) ñEmissions of greenhouse gases from ongoing extraction activities and product transportation in the 
petroleum and natural gas industriesò, and stationary combustion emissions are ñgreenhouse gases produced during the combustion of fossil fuels 

in all nontransportation sectors, including electricity generation, industrial feedstocks, and residential and commercial heating.ò 
20 The Buffalo RMP FEIS (at 694), estimates that in the year 2024 (year of peak emissions), direct GHGôs from future coal mining in that 
planning area could be 10,157,051 mt tons of CO2e; the Buffalo field office has the largest share of coal production in the continental U.S. 
21 https://eerscmap.usgs.gov/fedghg/  

https://pubs.er.usgs.gov/publication/sir20185131
https://eerscmap.usgs.gov/fedghg/


64 

 

 

While the USGS SIR reports that total emissions from all fossil fuel development on Federal lands in Wyoming 

totaled approximately 727,700,000 mt/yr, it also notes that approximately 26,200,000 mt (26.2 MMT) is sequestered 

by natural resources, such that the net total CO2 emissions from fossil fuel production in Wyoming is 701,500,00 mt 

(701.5 MMT).  

  

Using 2014 production information from the Wyoming Oil and Gas Commission22 (WOGCC), BLM calculated that 

total estimated indirect CO2e emissions from all (Federal, state, fee[private]) oil and gas production in the state was 

approximately 140,100,00 mt (140.1 MMT CO2e) where total oil production was 75,706,328 BBLs and natural gas 

production was 1,966,535,934 million cubic feet (Mcf).23  This is approximately 11% of the total 1,279.0 MMT 

described in the USGS SIR.  In 2018, also based on WOGCC production information for all lands, total indirect 

CO2e was  mt (total oil production 86,639,046 BBLs, total natural gas production 1,800,638,867 Mcf).24  

 

 

National GHG Emissions 
EPAôs Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-201825 discusses total U.S. CO2 emissions:  

 

In 2018, total gross U.S. greenhouse gas emissions were 6,676.6 million metric tons carbon dioxide 

equivalent (MMT CO2 Eq).1 Total U.S. emissions have increased by 3.7 percent from 1990 to 2018, down 

from a high of 15.2 percent above 1990 levels in 2007. Emissions increased from 2017 to 2018 by 2.9 

percent (188.4 MMT CO2 Eq.). Net emissions (i.e., including sinks) were 5,903 MMT CO2 Eq. Overall, net 

emissions increased 3.1 percent from 2017 to 2018 and decreased 10.2 percent from 2005 levels as shown 

in Table 2-1. The decline reflects many long-term trends, including population, economic growth, energy 

market trends, technological changes including energy efficiency, and energy fuel choices. Between 2017 

and 2018, the increase in total greenhouse gas emissions was driven largely by an increase in CO2 

emissions from fossil fuel combustion. The increase in CO2 emissions from fossil fuel combustion was a 

result of multiple factors, including increased energy consumption from greater heating and cooling needs 

due to a colder winter and hotter summer in 2018 compared to 2017. 

 

 

 
22 http://pipeline.wyo.gov/StatsForState.cfm?oops=ID96179  
23 Volumes converted to CO2e using EPA greenhouse gas calculator. 
24 https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 
25 https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2018 (accessed 4/14/2020) 

http://pipeline.wyo.gov/StatsForState.cfm?oops=ID96179
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The information presented by the EPA Inventory coincides well with information contained in a report prepared by 

the International Energy Agency, Global Energy and CO2 Status (March, 2019),26 which found:  

 

[I]n 2015, natural gas emissions surpassed coal emissions, and the Annual Energy Outlook 2019 

(AEO2019) Reference case projects that natural gas CO2 emissions will continue increasing as natural gas 

use increases.  The U.S. electric power sectorðnow the largest consuming sector for natural gasðhas 

added generating capacity from natural gas in recent years and has used those power plants more often. 

Natural gas surpassed coal to become the most prevalent fuel used to generate electricity in the United 

States in 2016. 

 

Other sectors have also increased their consumption of natural gas.  By the mid-2020s, EIA projects that 

the industrial sector will again become the largest consumer of natural gas, using natural gas as a 

feedstock in chemical industries, as lease and plant fuel, for industrial heat and power applications, and for 

liquefied natural gas production.  The residential and commercial sectors are also expected to continue 

using more natural gas.  For instance, EIA projects that natural gas furnaces and boilers will be used in 

55% of U.S. homes in 2050, an increase from their 49% share in 2018. 

 

Coal CO2 emissions in the United States are almost all from the electric power sector. Only about 10% of 

coal CO2 emissions came from the industrial sector in 2018, and this percentage is expected to remain the 

same through 2050.  Although the AEO2019 Reference case projects that nearly one-third of the existing 

coal-fired electricity generating capacity retires within the next decade, the surviving fleet is used more 

often, meaning coalôs projected decline in electricity generation is less than the capacity retirements would 

suggest. 

 
5.1.3  Air Quality ï Environmental Impacts 

 

Refer to Sections 4.2 (page 4-5) and 4.22.3 of the ARMPA (beginning on page 4-488 for a discussion of potential 

impacts to Air Quality, and related values for the HDD, the CFO and the NFO. Refer to Section 4.2.4 (beginning on 

page 4-7) of the ARMPA FEIS for a discussion of potential impacts to air quality resulting from oil and gas 

development, including potential greenhouse gas emissions. The air emissions projections within the ARMPA for 

oil and gas development were calculated using the latest emissions estimates data from the BFO and LFO EISs 

(BLM 2010).  

 

See Section 4.1.1 of the BFO RMP FEIS (beginning on page 650), Section 4.1.1 of the Bighorn Basin RMP FEIS 

(beginning on page 4-6), Section 4.1.1 of the LFO FEIS (beginning on pg. 593) for specific air quality impact 

analysis in these planning areas. 

 

Additional information regarding air quality related values including Visibility, Hazardous Air Pollutants (HAPs) 

and Deposition is located in Appendix 5.6. 

 

The administrative act of offering any of these parcels and the subsequent issuing of leases would have no direct 

impacts to air quality. Any potential effects to air quality would occur if the leases are developed. Any proposed 

development project would be subject to additional analysis of possible air effects before approval, when necessary. 

Potential impacts of development could include increased airborne particulates associated with the construction of 

new well pads, pipelines, or roads, exhaust emissions from drilling and completion equipment/activities, 

compressors, vehicles, and dehydration and separation facilities, as well as releases of GHG and volatile organic 

compounds during many of these activities. The following sources of emissions are anticipated during oil and gas 

development should the leases be sold and development proposed and found to be economic: 

¶ combustion engines (e.g., fossil fuel-fired internal combustion engines used to supply electrical or 

hydraulic power for hydraulic fracturing to drive the pumps and rigs used to drill the well, drill out the 

hydraulic stage plugs and run the production tubing in the well; generators to power drill rigs, pumps and 

 
26 https://www.eia.gov/todayinenergy/detail.php?id=38773 (accessed 04012019) 

https://www.eia.gov/todayinenergy/detail.php?id=38773
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other equipment; compressors used to increase the pressure of the oil or gas for transport and use; tailpipe 

emissions from vehicles transporting equipment to the site), 

¶ venting (e.g., fuel storage tanks, vents, and pressure control equipment), 

¶ mobile emissions (e.g., vehicles bringing equipment, personnel or supplies to the location), and 

¶ fugitive sources (e.g., pneumatic valves, tank leaks, dust). 

 

Pollutants associated with the combustion of fossil fuels anticipated to be released during drilling/completion 

operations include: CO, NOx SOx, PM, CO2, CH4 and N2O. Venting may release VOCs/HAPs, H2S, and CH4. 

The amount of increased emissions cannot be quantified at this time since it is unknown how many wells or what 

type (oil, gas or both) may be proposed for development, the types of equipment needed if a well were to be put into 

production (e.g., compressor, separator, dehydrator), or what technologies may be employed by a given company. 

The degree of impact will also vary according to the characteristics of the geologic formations from which 

production occurs. 

 

During the completion phase, the principal pollutants emitted are VOCs, HAPs, particulate matter and NO2. VOCs 

and NOx contribute to the formation of ozone. During well completion, injected fracturing fluids, formation fluids 

and reservoir gas are flowed back to the surface. The flowback of formation fluids and reservoir gas will include 

additional VOCs and methane, along with hazardous air pollutants such as benzene, ethylbenzene, and n-hexane. 

Pollution also may be emitted from other processes and equipment during production and transportation of oil and 

gas from the well to a processing facility. Refer to Appendix 5.9, (Hydraulic Fracturing White Paper) for more 

information, which is incorporated by reference. 

 

5.1.4  Greenhouse Gas Emissions and Climate Change ï Environmental Impacts 

 

Quantitative assessment of impacts is necessarily limited by uncertainties regarding the number, nature, and specific 

location of resources and proposed future activities.  In general, however, oil and gas leasing may lead to the 

installation and production of new wells, which may consequently result in direct GHG emissions associated with 

installing and producing new wells, and indirect emissions associated with any downstream use of any lease 

product.  The primary sources of GHG emissions from these processes include the following: 

 

¶ Fossil fuel combustion for construction and operation of oil and gas facilities ï e.g., vehicles driving to and 

from production sites, engines that drive drill rigs.  These produce CO2 in quantities that vary depending on 

the age, types, and conditions of the equipment as well as the targeted formation, locations of wells with 

respect to processing facilities and pipelines, and other site-specific factors; 

¶ Fugitive CH4 ï CH4 that escapes from wells (both gas and oil), oil storage, and various types of processing 

equipment. This is a major source of global CH4 emissions.  These emissions have been estimated for 

various aspects of the energy sector, and starting in 2011, producers are required under 40 CFR 98, to 

estimate and report their CH4 emissions to the EPA; and 

¶ Combustion of produced oil and gas ï BLM expects future operations to produce marketable quantities of 

oil and gas.  Combustion of the oil and gas would release CO2 into the atmosphere.  Fossil fuel combustion 

is the largest source of global CO2. 

 

5.1.4.1  Direct Emissions 

 

A number of existing authorized activities within the BLM Wyoming FOs generate GHG emissions.  Oil and gas 

development activities can generate GHGs during the drilling, completion and production operations.  Carbon 

dioxide emissions result from the use of combustion engines for off highway vehicles and other recreational 

activities.  Wildland fires also are a source of CO2 and other GHG emissions, and livestock grazing is a potential 

source of methane.  Other activities with the potential to contribute to climate change include soil erosion from 

disturbed areas and fugitive dust from roads, which have the potential to darken snow covered surfaces and cause 

faster snowmelt.  

 

In order to determine the volume of emissions that authorized activities on public lands could emit, BLM 

Wyomingôs air quality impact analysis in the RMP EISs began with the preparation of emissions inventories for all 
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existing sources in the planning area in accordance with existing guidance.  These emissions inventories were 

compared to existing air quality data, Federal emission factors and other available information in order to determine 

the base year emissions, from all sources, at the time of analysis.  For the oil and gas program, these emission 

inventories resulted in specific well emission factors.  The emissions inventories, and the resultant emission factors, 

were then used to prepare an emissions estimate for the projected RFD (which included drilling, completing and 

placing the wells in production).  BLM then calculated total oil-and gas-related annual emissions for the field office, 

for each year of the RMPs expected life, based on those expected emissions, and the expected well development 

RFD scenario (rate, density and type of wells, and where the greatest potential is in each field office).  Peak 

emissions based on the maximum year of construction and the maximum year of production were then used to 

compare the alternatives under consideration in the EIS.  Emissions were calculated using conservative assumptions 

about the likelihood of potential activities occurring under each alternative. 

 

In the emission inventories, BLM quantified the direct emissions of the greenhouse gases CO2, CH4, and N2O from 

new and existing sources in terms of CO2e.  Estimates of emissions from oil and gas activities in the subject RMP 

EISsô, including CO2e, assumed that all of the potential development identified in the RFD would occur.27  The 

RMP EISsô used a 100-year GWP timeline to ensure that consistent comparisons could be made across Federal 

agency estimates and data. 

 

Specific to oil and gas development, the RMP EISs quantified emissions from the following specific emissions-

generating activities, by well type.  All of these activities are included in BLMôs estimates of direct CO2e emissions 

and are generally referred to as ñoperationalò emissions in the RMP EISô.   

 

Leasable Fluid Minerals ï Conventional Natural Gas Development 

Well pad and compressor station pad construction 

Road construction and maintenance 

Well drilling, completion, and testing 

Well completion flares 

Well workovers 

Construction vehicle exhaust and fugitive dust 

Maintenance vehicle exhaust and fugitive dust 

Commuting vehicle exhaust and fugitive dust 

Natural gas fired compressors 

Dehydrator, separator, and water tank heaters 

Dehydrator vents 

Tank venting, flashing, and load-out 

Wellhead equipment leaks 

Pneumatic pumps and devices 

Well pad and road reclamation 

Wind erosion 

 

Leasable Fluid Minerals ï Coalbed Natural Gas Development 

Well pad, compressor station pad, and water disposal well pad construction 

Road construction and maintenance 

Well drilling, completion, and testing 

Well workovers 

Construction vehicle exhaust and fugitive dust 

Maintenance vehicle exhaust and fugitive dust 

Commuting vehicle exhaust and fugitive dust 

Natural gas fired compressors 

Dehydrator and tank heaters 

Dehydrator vents 

 
27 This was a necessary assumption of the RMP EIS analysis n order to compare the maximum expected emission levels between alternatives, and 

the allowable levels of oil and gas development that would be allowed. 
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Wellhead equipment leaks 

Pneumatic pumps and devices 

Well pad and road reclamation 

Wind erosion 

Produced water evaporation ponds 

 

Leasable Fluid Minerals ï Oil Development 

Well pad and compressor station pad construction 

Road construction and maintenance 

Well drilling, completion, and testing 

Well completion flares 

Well workovers 

Construction vehicle exhaust and fugitive dust 

Maintenance vehicle exhaust and fugitive dust 

Commuting vehicle exhaust and fugitive dust 

Natural gas fired compressors 

Dehydrator, separator, and water tank heaters 

Dehydrator vents 

Tank venting, flashing, and load-out 

Wellhead equipment leaks 

Pneumatic pumps and devices 

Well pad and road reclamation 

Wind erosion 

 

In general, the estimated direct emissions in the RMP EISs were determined using the following assumptions: 

 

¶ Activities would proceed in accordance with the projections in the RFDs, which are based upon known 

geologic conditions, current development technology, and industry-provided data about future planned 

development.28 

¶ Appropriate Required Design Features and Best Management Practices will be applied as appropriate and 

consistent with regulatory authority. 

¶ Operations would comply with Federal and state rules and regulations promulgated under the Clean Air 

Act. 

¶ BLM may require project proponents to conduct pre-construction and/or project air monitoring to assist in 

environmental analysis. 

¶ BLM will work cooperatively with Wyoming Department of Environmental Quality (WDEQ) to determine 

the best mechanism to submit, track, and approve project specific pre-construction monitoring or other 

monitoring data required by project approval decisions. 

¶ BLM will work cooperatively with WDEQ to share data collected from the existing BLM-operated 

Wyoming Air Resource Monitoring System (WARMS) network and to support Wyoming DEQôs air 

monitoring network through siting, operation, and funding of additional monitoring sites. 

¶ BLM will continue to fund and operate existing National Atmospheric Deposition Program (NADP) 

monitoring site in accordance with existing agreements. 

 

While the above assumptions do not generally affect the total emissions that may result from the Proposed Action, 

they demonstrate that adequate regulatory mechanisms are in place to allow BLM to monitor development, and 

minimize future site-specific or cumulative impacts in Wyoming.  The RFDs include assumptions about the pace 

and timing of mineral development activities, which depend on a variety of factors outside the control of the BLM, 

including national and international energy demand and prices, production factors within the planning area, and 

individual strategic choices made by operators.  Additional discussion of uncertainty in the projected emission 

estimates is provided in Section 4.2.5.  

 
28 Id at 14 
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The administrative acts of offering parcels and issuing leases (or in this case, affirming the issuance of leases) have 

no direct impacts to air quality.  Any potential effects to air quality would occur only if the leases are developed.  

The annual planning area direct CO2e emission levels presented below represent baseline emission levels from 

existing development plus new emissions from the projected RFDs, which include both non-Federal and Federal 

well projections.  See Table 9 for the planning area total RFDs. 

 

Table 11: BLM Wyoming Total Annual Federal and Non- Federal Direct Oil and Gas CO2e 

Planning Area Total Federal Mineral Acreage Available to Leasing 

Total Annual : Direct Oil & Gas CO2e from full 

Federal and Non- Federal existing Oil & Gas plus all-

lands RFD (mt/year) 

LFO 2,640,000 1,502,877.029 

BFO 3,300,000 684,908.430 

BHB 2,500,000 233,096.0 

ARMPA 22,100,000 3,291,209.0 

  

TOTAL  30,540,000.0 5,712,090.4 

 

In this EA, due to the statewide distribution of the leases analyzed under the Proposed Action, and the varying types, 

levels and potential for development across all lands in Wyoming, BLM Wyoming has calculated estimates of GHG 

emissions associated with the Proposed Action based on existing planning area RFD well total estimates and the 

projected RMP direct emissions estimates (CO2e) and expected annual production. BLM has prorated the expected 

emissions from the RFDs by the acreage of the Proposed Action leases.  BLM Wyoming considered estimating 

emissions based on estimates of numbers of new wells that could potentially be installed on the Proposed Action 

lease parcels, but concluded that this approach would duplicate the analysis that was used to develop the RFDs. 

Moreover, in consideration of the variability in well types, depths, specific drilling technology, and the rate of well 

development in Wyoming (See Table 9), development of specific well-emission estimates for lease parcels is 

problematic because it would require untenable assumptions (e.g. different well types canôt be ñaveragedò together). 

By contrast, the total emissions estimate for a planning area, which accounts for differences in emissions among 

well types expected across the planning area, can readily be averaged across the area and pro-rated to lease parcels. 

This step-down, planning-area-based analysis provides greater consistency and continuity with previous analyses 

and utilizes existing data, including the RFD reports prepared for the RMP EISs by BLM Wyomingôs Reservoir 

Management Group (RMG), as previously described.  These RFDs represent the best available data about the 

potential future oil and gas activity on BLM administered mineral estates in Wyoming.  

 

Specifically, BLM Wyoming is utilizing the total annual CO2e estimates for each planning area (based on existing 

development and RFDs), divided by total Federal mineral estate open to leasing in the planning area.  This 

calculation yields a conservative per-acre CO2e emission factor that can be used to calculate an estimate of total 

lease sale acreage direct CO2e (metric tons/year).  This approach prorates total annual direct emissions across the 

proposed lease acreage by the total Federal mineral estate open to oil and gas leasing under the planning area RMP 

ROD.  This approach therefore accounts for any type of well that may be drilled, as well as the increasing horizontal 

drilling activity that is occurring in the state, since these types of wells typically drill into and produce from multiple 

mineral estates.  

 

The following table provides the per-acre direct CO2e emission factor applied to the Proposed Action lease acreage 

and the resultant total projected annual direct CO2e from the Proposed Action if developed consistent with the RMP 

RFD.   

 
29 Lander FEIS, pg 1785; Buffalo RMP FEIS, Table 4.24; Bighorn Basin RMP FEIS, Appendix U, Tables U-80, U-54 and U-27; ARMPA FEIS 

pg 4-11. 
30 See Cumulative Impacts, Section 4.17.3.3, for calculations of BFOôs direct O&G CO2e emissions for a comparison of the 100-yr GWP to 20-

year GWP values. 


























































































































































































































































































































































































































































































