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1.0 Introduction

1.1 Introduction

In accordance with the Mineral Leasing Act of 1920, as amended [30 U.S.C. §sKgfl]eFederal Onshore Oil &

Gas Leasing Reform Act of 1987 [30 U.S.C. § 181 et seql]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
areeligible and available for leasing. A Notice of Competitive Oil and Gas Lease Sale (Sale Notice), which lists
parcels to be offered at the auctiarl] be published by the WSO at least 45 days before each of the subject auction
dates. Applicable leasépulations for each parcalill 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
BLM6és | and use pl anni imthge Fpderal taadsPolicyi and MaragementAztrofcl@76 wi t
(FLPMA) [43 U.S.C. § 1712]. Surface management/use for mineral extraction ésLidadministered surface
overlying Federal minerals is determined by the BLM in consultation with the appropriate sugfaagement

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 prepar
| i st oigporfion of the shle. 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 éite, 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 sindartti@ise 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@mdd 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
weremade 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 éntwompliance wititNational Environmental
Policy Act NEPA) ! 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 8§ 1500 et seq.) effective September 14, 20628sRetbe
CEQ regulationshroughout this EA are to the regulations in effect priddeéptember 14, 2020. The revised CEQ regulations effective
September 14, 2020 are not referred tthisa EA because the NEPA process associated with the proposed action began pridate.this
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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 emtathynesponsible manner.

In accordance with the MLA and 43 CFR § 3120,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 availaig@ebn
https://www.blm.gov/programs/energndminerals/oitandgas/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, of 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 boundariebjest 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.%2). Further, relevant regulations at 43 CFR § 3142 provide fiThe operator shall <con
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 Stamibpdocedures 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 §-31&2!¥is 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 environmentaipact statement is required and in determining any appropriate terms and
conditions of approval of the submitted plan. oo Accor di
reasonable conditions to minimize impacts to other resourceagthtbe 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 legdeg thesivell(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 179 [30 U.S.C. 8 226(9)].

Oil and gas leases are issued for eyé@r perod 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 leadeatie 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 LeasingfA&2®, 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 issuze 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 Fedwnad Oi& 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 rwed RMPs.


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

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) ResmiManagement 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 ReasomabgeBble 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) dsdR2ecision
(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 thRecord of Decisionrad Bureau of Land Management Casper, Kemmerer, Newcastle, Pinedale,
Rawlins, and Rock Springs Field Offices Approved Resource Management Plan Amendment (ARMPA) for Greater
SageGrouseapproved on September 21, 2015 (supported by May 2015 FEIS).

The Newcasdé 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 FEIShas 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 Ja6e2014 (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 Gice (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
amendd 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 RGipproved 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 2008EEIS),
amended by the ARMPA (supported by w015 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 readormblye s eeabl e GHG emi ssi
related impacts of leasing and development, and potential mitigation of those impacts. The EA provides information

for BLM to determine whether thigg@ect 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 BLMO sSeHMaCFR 86.54¥c). Basadron thinEA, thik8ldM ngay o n s .

i ssue a Afinding of no significant impactso (FONSI), i
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a Decision Record (DR) may be signed approving the selected alternative, which could be the paijoosdle
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
agenciesthe 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 Environmntal 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 dderal 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 [18.0. § 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 DepartmehitefidteaComprehensive
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 Presgion Act of 2009 [16 U.S.C. §8470aaa et seq.]

Greater Saggrouse Record of Decision and Land Use Plan Amendments for Northwest Colorado and Wyoming,
2015 (United States Department of Agriculture, Forest Service)

USFS Supplemental Information Reporthe Biological Assessment and Evaluationfor Revised Land and
Resource Management Plans and Associated Oil and Gas Leasing Decisions, 2018

1.6 Scoping

I n order to identify preliminary i s<d79@lsatphgeitl) theBlaM ysi s (
conducted internal scoping. The BLM personnel listed in Appendix 5.10 provided information and input for this

EA. Through the BLM&s internal scoping, and in |ight
lease sales in Wyomip 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 Undarsting.

1.7 Public Participation

Formal public participation was initiated when this EA was entered into the-Bi@iming ePlanning database on
Novemberl3, 2020. A news release was issuedNmvemberl3, 2020 notifying the public that this EA is being

posted on the BLM Wyoming website for a-8@lendar 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 HOThese 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 Land$ Thunder Basin National Grasslands

TheMarch 2021 2021-03) leasesale included 3 parcels 8,761.38acres) of lands that are administered by the U.S.
Department of Agriculturé For est Service (USFS). I n accordance with ¢
with the BLM-USFS Memorandum of Understanding@W),2 the USFS has provided consent to lease these lands

with applicable stipulations that they have provided to the BLM.

2 See BLM MOU W030620060 7 , AfMemorandum of Under st a@ohdemigg OBand @dscasmgandB L M] and [ USHF
Operations. o0 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 S&jeuse (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 approximatel\8850,808.
acres, were reviewed for the March 2021 Competitive Oil and Gas Lease Sale.

Eighteenparcels YVY-2021-03-0870, 0882, 0886, 0984, 0985 1008, 1010, 6975, 6976, 6981, 6995, 7061, 7075,
7087, 7088, 7089, 7172 and 71Have been deleted in part from this sale because they are in areas closed to
leasing overlap an existing parcel or the minerals are privately owietalof approximately 16,533.94cresare
deleted from this sale. The parcel and portions of parcédtedefrom this sale will not be considered further. These
parcels are described in Appendix 5.4.

As a result, the remainirg26 parcels or portions of parcels (comprised of 160,820.75 acres) are available for lease
and are addressed in the alternativedow.

2021-03 Proposed Lease Parcles

. ' Acres # of Parcel NS e

Field Office NOMINATED NI Ear e DELETE WHOLE DELETE PART
(acres) (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 of#&26 parcels nominated and located in areas open

to leasing under the approved RMPs, containing approxima€ly808.8Gacres. This would mean that the

Expressions of Interest would be rejecéed 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 plaregdiog 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 Alternativa83 parcels, containingpproximately474,531.1Gacres, 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 Resourc®anagement Plan Amendment for Greater Sagause (ARMPA) for Greater Saggouse
(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 usaniteg process. Surface management/use for mineral extraction en 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 thehiswefage 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 bigliovgareels

would be available for offer at tHarst Quarter2021competitive 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 cferred 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,-2021-03-0944) is deferred in whole iorder to receive

concurrence and lease stipulations from the U.S. Forest Service-tWwonparcelswhole or portions of parcelaye
deferred in areas whefa@aptive Management metrics indicate the need for further evalyiamagement

Decision SpeciaStatus Species 13 (MD SSS 13) of 2015 ARMPA for Greater-Sagease (ROD, pg. 338)).

Also Appendix 5.2 (Greater Sag&rouse) contains additional information relating to specific parcels, analysis and
those recommended to be deferr@rtions of eigh(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, 67,7958f&s are mposed for deferral under the Proposed

Action.

Summary of parcels deferred, deleted, and available fo(iralades all 285 new nominations for March 2021 and
reviously deferred PHMA parcels from June, September and December 2020)

NOMINATED | PARCEL WHOLE PARTIAL | DELETE | DELETE | PARCELS | ACREAGE
ACREAGE | COUNT | DEFERRALS | DEFER | WHOLE PART | OFFERED | OFFERED
(ACRES) | (ACRES) | (ACRES) | (ACRES)
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 4 2,537.820
(14069.63
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 9 16 383 476,506.20
(53,363.6) | (6,811.1F (14,127.82
Additional information for each parcel , or portion of a parcel deferred is below.
Table: Deferred Parcels
Parcel Number | Nominated Acres to Delete | Acres to Defer | Acres Proposed| Reason for
Acres (Delete in Part) for Sale Deferred Acres
WY-2021-03- 671.36 0.00 671.360 0.00 Tribal
0503 Consultation,
sagegrouse
WY-2021-03- 2,440.00 0.00 2440.00 0.00 sagegrouse
0515
WY-2021-03- 2,486.66 0.00 2486.66 0.00 sagegrouse
00653
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WY-2021-03- 1,246.15 0.00 1246.15 0.00 sagegrouse

0655

WY-2021-03- 1,136.76 0.00 1,136.76 0.00 sagegrouse

0741

WY-2021-03- 879.61 0.00 879.61 0.00 sagegrouse

0750

WY-2021-03- 800.00 0.00 800.00 0.00 sagegrouse

0761

WY-2021-03- 1,550.19 0.00 1,550.19 0.00 sagegrouse

0762

WY-2021-03- 2,560.00 0.00 2,560.00 0.00 sagegrouse

0764

WY-2021-03- 156.00 0.00 156.00 0.00 sagegrouse

0768

WY-2021-03- 1,520.00 0.00 1,520.00 0.00 sagegrouse

0769

WY-2021-03- 1,880.00 0.00 1,880.00 0.00 sagegrouse

0770

WY-2021-03- 2,549.56 0.00 2,549.56 0.00 sagegrouse

0795

WY-2021-03- 1,823.48 0.00 1,823.48 0.00 sagegrouse

0820

WY-2021-03- 1,841.09 0.00 1,841.09 0.00 sagegrouse

0821

WY-2021-03- 1,560.00 0.00 1,560.00 0.00 sagegrouse

0863

WY-2021-03- 2,556.12 796.12 80 1,680.00 Tribal

0870 consultation

WY-2021-03- 121.15 0.00 121.51 0.00 USFS

0944 concurrence
needed

WY-2021-03- 2,480.00 2120.00 360.00 0.00 sagegrouse

1008

WY-2021-03- 2,338.87 713.79 1625.08 0.00 sagegrouse

1010

WY-2021-03- 2,382.32 0.00 2,382.32 0.00 sagegrouse

1028

WY-2021-03- 320.00 0.00 320.00 0.00 sagegrouse

6760

WY-2021-03- 320.00 0.00 320.00 0.00 sagegrouse

6761

WY-2021-03- 1,120.00 0.00 1,120.00 0.00 sagegrouse

6763

WY-2021-03- 2,560.00 0.00 2,560.00 0.00 sagegrouse

6879

WY-2021-03- 2,123.49 0.00 2,123.49 0.00 sagegrouse

6919

WY-2021-03- 720.00 0.00 720.00 0.00 sagegrouse

6924

WY-2021-03- 1,563.47 0.00 1,563.47 0.00 sagegrouse

6928
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WY-2021-03- 707.92 0.00 707.92 0.00 sagegrouse

6931

WY-2021-03- 951.37 0.00 951.37 0.00 sagegrouse

6934

WY-2021-03- 2,076.44 0.00 2,076.44 0.00 sagegrouse

6939

WY-2021-03- 871.68 274.86 596.82 0.00 sagegrouse

6975

WY-2021-03- 2,554.52 794.52 40.00 1,720.00 Tribal

6981 consultation

WY-2021-03- 2,378.90 809.98 1,568.92 0.00 Tribal

7087 consultation,
sagegrouse

WY-2021-03- 2,480.00 1,920.00 560.00 0.00 Tribal

7088 consultation,
sagegrouse

WY-2021-03- 1,871.23 560.00 1,311.23 0.00 sagegrouse

7089

WY-2021-03- 2,516.58 0.00 2,516.58 0.00 sagegrouse

7090

WY-2021-03- 1,800.00 0.00 1,800.00 0.00 sagegrouse

7091

WY-2021-03- 1,881.81 0.00 1,881.81 0.00 sagegrouse

7092

WY-2021-03- 1,600.00 0.00 1,600.00 0.00 sagegrouse

7093

WY-2021-03- 720.00 0.00 720.00 0.00 sagegrouse

7121

WY-2021-03 1,876.89 0.00 1,876.89 0.00 sagegrouse

7130

WY-2021-03- 489.02 0.00 37.16 451.86 needs surveyed

7134

WY-2021-03- 631.00 0.00 631.00 0.00 sagegrouse

7162

WY-2021-03- 2007.27 1,292.47 714.80 0.00 sagegrouse

7172

WY-2021-03- 864.02 18.17 37.16 808.69 needs surveyed

7174

WY-2021-03- 1440.00 0.00 80.00 1,360.00 Tribal

7192 consultation

WY-2021-03- 2,270.31 0.00 2,270.31 0.00 sagegrouse

7196

Under the Proposed Action Alternative83 parcels containing approximatedy4,531.1Gcres would be offered for

lease during th&irst 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

Of fering

al |

nomi

nat ed

parcel s

wi t h

only

t he

standar d

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 approddRMPs where the applicable RMP prescribes stipulations in accordance with
FLMPAG6s Section 102(a)(8) mandate to manage the public
alternative was not analyzed in detalil.

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 auntly 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 opemipuatisa 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; othait and gas occupancy

may nd 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 muléplse and sustained yield.

Defer All Parcels Located in Greater Saggrouse Habitats

An additional alternative was considered but not analyzed in detail which would defer offering all parcels located
within Greater Saggrouse Priority Habitat Managemefteas (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 gdsatedsing and
development where the field office RMPs have determined that these lands are open to leasing with applicable
stipulations to conserve Greater Sageuse and their habitats.
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3.0 Affected Environment

3.1 Introduction

This section desityes 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 thiée&ited 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 andVilderness Study Areas

Wilderness Study Areas (WSAs) are managed according to-anpairment 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

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

for Lands Under Wilderness Review until Congress eithel
consideration and the land reverts to npldtuse management. None of the parcels carried forward for analysis in

this sale are located within a WS&everal parcels are immediately adjacent to WSAs. These parcels iviNde

202103-0482, 0485, 678fadjacent to the Bobcat Draw WSA in the WE@/Y-2021-03-7039 (adjacent to the

Sheep Mountain WSA in the WFO), WX021-03-7061 and 7069 (adjacent to the East Sand Dunes WSA in the

RSFO), YW202103-7061 (adjacent to the Soutn Pinnacles WSA in the RSFO), an@0¥Z¥03-0984 (adjacent to

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

3.2.2 Lands with Wilderness Characteristics (LWCSs)

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 thesharacteristics.

The BLM Land Use Planning Handbook-I601-1) 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 thesame criteria used for determining wilderness characteristics for WSAs. However, the authority set

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

to Congress) expired on October 21, 39%erefore, FLPMA does not apply to new WSA proposals and

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

required under Section 201 of FLPMA t allpubliclandmandtheirai n on
resource and other values. ... D0 This includes reviewini
(see Appendix 5.8).

These parcels qualify as LWCs because they are within units which contain at leastril®uae acres of

roadless |l ands, the imprint of manés work is substanti
solitude or primitive recreation and they contain natural features of scientific, education, scenic or historical value.

The ramaining 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 charéstics are available for oil and gas development under their

respective RMPsParcels located in LWC areas are listed in Appendix 5.8.
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3.2.3 Areas of Critical Environmental Concern (ACECSs)

Parcels offered for sale are subject to the stipulatiomsisin Appendix 5.4, which includes protecting the relevant
and important ACEC valuefarceldocated in specific ACECs are listed in the following table.

Table: Parcels in ACECs

ACEC
Green Mountain ACEC
Green Mountain ACEC

Green Mountain ACEC
Green Mountain ACEC
Green Mountain ACEC

Green Mountain ACEC
Green Mountain ACEC
GreenMountain ACEC

Green Mountain ACEC
Sand Hills/JO Ranch
Sand Hills/JO Ranch

Parcel Number
WY-2021-03-1152
WY-2021-03-1154

WY-2021-03-1157
WY-2021-03-1158
WY-2021-03-1159

WY-2021-03-1160
WY-2021-03-7200
WY-2021-03-7203

WY-2021-03-7205
WY-2021-03-0697
WY-2021-03-0755

3.2.4 Special Management Areas (SMAS)

There are thirtfive parcels that intersect SMAs which are listed in the tablew and are managed according to
the respective RMP.

Parcels within SMAS:

Bates Red Desert| Pine Shamrock Chain Lakes | Green and| Wind River
Hole Watershed | Mountain | Hills Raptor | Wildlife New Fork | Special
Concentration| Habitat Riversi Recreation
Area (RCA) Management| Lower Area West
Area Zone
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 andMineral 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 W¥2021-030 974 has several active bentonite mining claim

WY-2021-03-1162 is partially located within the boundaries of the Sheep Mountain Uranium Mine area
The following table indicates which parcels &yeated 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
031156

WY-2021
03-0697

WY-2021
03-7053

WY-2021
03-0438

WY-2021-
03-0489

WY-2021-
03-0506

WY-2012
031110

WY-2021
037204

WY-2021
03-0755

WY-2021
03-0534

WY-2021-
03-0986

WY-2012
03-7021
WY-2012
037131
WY-2012
03-7160
WY-2012
03-7162
WY-2012
03-7193
WY-2012
03-7195

WY-2021
03-7013

Additionally, sveral 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 2042 and CYFO RMP Decisions 202842. As described in Section 4.2.5.2 of the BB FEIS, the
inclusion of the MLP determinations pkaadditional stipulations on oil and gadated surface disturbances in the
analysis areas for the protection of big game, recreation, geologic features, and Limited Reclamation Potential
(LRP) soils.Three parcels (W¥202103-7170, 7153 and 7155) areckted in the Fifteenmile Master Leasing Plan
Area
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3.7 Designated Development Areas (DDASs)/Oil and Gas Management Areas

Designated Development Areas and Oil and Gas Management Areas are managed primarily for oil and gas
exploration and development. LR@rcelswY-2021-03-1156 and WY¥202103-7204 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 potuttaitial for future mineral
development is primarily limited to lands in the Designated Development Areas which do not otimdlict

resources.

3.8 Soils

Soils within Wyoming are generally considered to be highly erodible from both windated 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 constructiomeé 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 23%6r specific parcels located in these areas and additional stipula®ns s
Appendties5.4 and 5.5.

Also, pease 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 ilading but not limited to spills of oils, paints, etc.

Several parcels have been previously leased and contain well bores that have been plugged and d&amdoned.
parcels in the BFO (0945, 0946, 7024, 7032, and 7173) and one in the CFO (0977) quntaireitbores that have

not been pluggedAny 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. Flhahdling 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 WDEQuthorized commercial treatment, storage, or disposdityasilids would be treated on

site or transferred to a WDEQuthorized facility.

3.10 Water Resources
Surface water hydrology within the area is typically influenced by geology, soil characteristics, precipitation and
vegetation. Anthropogenic fauts 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 theatethparcels 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],Gittgul
Powder, Little Snake, Middle North Plat@asper, Muddy, Salt, South Fork Powder, Upper Belle Fourche, Upper
Cheyenne, Upper Powder, Upper North Platte and Vermillion HUCS8 units.

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

guantity 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 totaleissolids (TDS) to

highly saline, norpotable 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 entittd Operational Issues/Water Availability and Consumption Estimagdacorporated by reference.

Several parcels contain land with private surface overlying federal minerals (i.eestpié). The private surface
lands have or have tipetential 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 detigkstiption 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 splecigever, 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 banrareas.

Infestations of noxious weeds can have a negative impact on biodiversity and natural ecosystems. Noxious weeds
affect native plant species by eximpeting native vegetation for light, water and soil nutrients. Locally, regionally,
and nationdy 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 previbetnoxious 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 contairimgrgeement 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/wiltiorseandburro/herdmanagement/herthanagemenrareasiyoming and the
applicable RMPs. PFO, NFO and KFO do not have any wild horses, or HMASs.

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 sensitegesp

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 Endangered (T&E) species.
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The BLM Special Status Species Policy outlined in BLM Manual 6840 and-Blydming IM WY-2010027

(AiUpdate of the Bureau of Land Mdaagémeéntj sWyomcogsebe
species and the egadems 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 revisedmended, and when determined necessary fesgéeific
authorizations.

The BLM is responsible for managing Bl:-Nesignated sensitive plant species on public lands (see
http://www.blm.gov/wy/st/en/programs/pcp/species/sensitive Jatml

3.13.2 Greater Saggrouse
See Appendix 5.2.1 for Greater Segyeusei Affected Environment
3.13.3 Big Game

See Appendix 5.3.1 for Big GaniieAffected 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 dduaffect 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 leasespatificcaultural records

review would be completed to determine if there is arieea 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 Registerstdriti 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 resewtipulationgnd/or paleontological stipulationsn
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 typicallyniiimdy fishing, camping, sightseeing,

of-fhi ghway vehicle use, and other recreational activitie
much of the statebs tourism is attribut abdcenicépacest he out
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 Wikli§eciated Recreation, more than

443,000 peopleaticipated 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
nonwildlife related recreational experiences. According to the 2015 Department of Interior report, recreational use
of BLM administered lands bstate 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. Thdulgnds nominated for leasing in this upcoming sale support
only a small fraction of the recreational opportunities supported by BLM administered lands across the state,
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recreationrelated visits in these areas contribute to the quality of life of Wyoneisigents, 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 landsddpelevel 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 activitie®ald 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 waalflibed if the

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

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

landscape should be moderate. Managemeivitaas 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 negmajor 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 bse 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 | or Il VRM areas.

The WY State Director signed the decision record for the RawliB Bmendment 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
3.17.1Socioeconomics
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 thdollowing documents: GR RMP FEIS pgs 3381, 336337, 439, 441, KFO RMP FEIS pgs186

and 3178, PFO RMP FEIS pgs-&8)- 3-81, RFO RMP FEIS pgs-834- 3-77, LFO RMP FEIS pgs. 24847 and
576577, BFO RMP FEIS pgs. 64815 and 633632, BHB RMP FEIS pg 3251- 3-252 and 281- 3-283, NFO

RMP FEIS pgs. 103, CFO RMP FEIS pgsl38, 3135- 3-136; ARMPA 4177- 4-187.

The counties within which the proposed parcels are located collectively make up the analysis area in which potential
socioeconomic impas 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 Wyoraragntwined 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¢heens of

place indicative to rural Wyoming, as well as to the social and economibeirlj 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 natat landscapes they administer, field office land use and leasing decisions can directly affect
the social, cultural, and economic wbing of surrounding towns, cities, rural areas.

Wyoming has a long history in mineral development, and typically atcedomnbetween 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 atiomelease bonus bid, as Was 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 parcelsréoeige 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
commandoonus 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. Duringehistiea, 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-onepercent 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 thate follow a legislatively established, twier 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 stateds | egi-telfarmilapydming alecates thésé revieneias totpubla school districts,

the highway and county road fund, cities and towns, the University of Wyoming, capital construction projects, and
the stateds budget reserve account .

Although the economic activity associatedhamineral development, and the public revenues generated from
federal mineral leasing and development, play an important role in supporting the econosbiingetf
communities; resource development can have an adverse effect on other socioeconesjgeagle derive from
these natural landscapes.

County level populations have decreased over time (2010) throughout WY according to data obtained from the
US Census Bureau, Population Division (March 22, 2018) although NE WY (Converse Countytems pdithe
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 developmnt 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

I ncome Popul ations, states feaadnmertal fusiceapdrtofatgnessianypy s hal | |
identifying and addressing, as appropriate, disproportionately high and adverse human health or environmental

effects of its programs, policies, and activities on minority populations and lowc 0 me p o p uxecativda ons é 0 (
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, dispropadnately high and adverse human health or environmental effects endome populations,

minority populations, or Indian tribes that may experience common conditions of environmental exposure or effects
associated with a plan or project.

Minority populdions 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 agénic origin; or Hispanic. A minority population for
environmental justice consideration is identified wher:
percent or (b) the minority population percentage of the affected area is mebningfu gr eat er €60 ( CEQ 19
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Additionally, fA[a] minority population also exists if 1
percentage, as calculated by aggregating all minority persons, meets one ofthe dbave e d t hr eshol ds o (
197) . Calculations are made to identify the fAtot al mi |
population which is not classified as Nétispanic White Only by the U.S. Census Bureau. By using this definition

of minority population, the peentage 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-incomepopulations 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 identifyingifm@me populations for environmental justice
considerations as is used foridentfm g mi nority popul ations (50 percent or
low-i ncome popul ation percentages and minority popul ati or
five (5) percentage points higher than for the State of Wyonttaged on these criteria, the environmental justice

populations were identified in the following locations: Albany County {iloeome EJ populations), Carbon County

(minority low-income populations), Fremont County (minority and-imsome EJ populationspweetwater 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 dcades. 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 substiniradrease health or safety risks to humans, wildlife, or livestock.
Parcels that contain lands with private surface overlying federal minerals (i.eestaté) have or have the potential

to contain private residences and associated facilities sutbraestic 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 aasllgases 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 parcghe@roundimpacts would not occur until a lessee
or their designated operator applies for and receives approval to undertake distfaténg lease actions.

The BLM cannot reasonably determine at the leasing stage whether or not a nominated parcel will actually b
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 impactssuch 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 changesr the life of the 1.§ear primary lease term. (See Section 4.5.3)

If lands are offered, leased, and a proposal forsgiteific lease operations is received by the BLM, additional

NEPA compliance documentation and technical analysis would be prdpatieel 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 EAstiker 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 helpfufdonmthe public about actions that may
occur on public |l ands. This appr oddodl (atpagep28)r t s wi t h t h

The tiered EA for the individual action need notrealyze 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 4RGE 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 ...elwvimental 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 tifie 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 watube 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 ionpaditeto

the existing environment caused by potential oil and gas lease operations. The No Action Alternative would result
in the continuation of alreaelgpproved land uses, but would not result in impacts relating to exploration and
development of thse 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 conditionsrasdltant 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 prigaénentities 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

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 pascelt o hel p meet the nationds energy needs.
including Section 4.11 of the Wyoming Greater Sggause Proposed Land Use Plan Amendment and FEIS

(beginning on page-434) for additional discussion of potential socioeconamigacts.

4.2 Proposed Action Alternative

The Proposed Action Alternative would offé83parcels (comprised @f74,531.1(xcres) at the BLMNVYy o mi ng 6 s
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 evaltiaedeed to protect resources on public lands in accordance with

t he BL M6 auserandIsustained yeeld mandate. Three categories of stipulations are used-iyyBhihg

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

1 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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1 Controlled Surface Use (CSU) stipulation: use and occupancy are allowed (unkésteddsy another
stipulation) but identified resource values require special operational constraints that may modify the lease
rights.

1 Timing Limitation Stipulations (TLS): prohibits surface use during specified time periods to protect
identified resourcealues. This stipulation does not apply to the operation and maintenance of production
facilities unless the findings of sipecific analysis demonstrates the continued need for such mitigation
and that less stringent, project specific mitigation messwould 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 confeitindine approved
RMPs. For parcels located in ACECs open to leasing under the approved RMPs, at the timespkaifite

application for lease operations ACEC values will be identified and conditions of approval to mitigate adverse
impacts to ACECsnay 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 characteriasi a result of future lease development would be
consistent with those identified in the Field Office RMPs, as amended (2015), and may include baé#rahart
long-term direct and indirect impacts. Should development of the parcels occur, thisesuidn 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
developnent 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 woldd prohibited. Where surface occupancy is prophibited, operations could be
sited offlease 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 AirQuality

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
45.3.2 Oil and Gas Productiomd 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
45,5 Mitigation of Impacts from GHG Emissions and Climate Changémpacts

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 sitespecific 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 imtef er e wi t h any mining cl ai mantds operation
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.$G21 et seq.) will apply to the leased lands.

4.7 Master Leasing Plan (MLP) Areas

Under previous BLM policy, (WO IM 202217, Oil and Gas Leasing Reform), MLP analysis was conducted in the
WR/BBD RMPs as a as a tool to facilitate resource proteetioife allowing for oil and gas development. WO IM
2018034 was signed and issued January 31, 2018, superseding IM20H0d replacing any conflicting guidance
or directive found in the BLM Manual or Handbook. Under the new guidance, no new MLPs wiitiated by the
BLM, though the existing MLPs remain in effect.

Under the Proposed Actipthree parcels (W¥2021-:03-7170, 7153 and 7155)where located in the Fifteenmile
Master Leasing Plan aredlowever, parcelsW¥202103-7170 and 7158id not meethie minimum size
requirements for this area. Portions of those parcels were removed and combined with pa202MF 7155
which does meet the minimum size requirement. These parcels are available fantesiggulations are applied
according to th&kMP (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. Dired frapattie
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 asunoff, erosion, and offite 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 tearfades
could cause a lonterm 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 intie 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 stace 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 tht\BbMing Reclamation

Policy would be implemented for all surfadesturbing activiies. 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, cordonintartheasure
plans in place. Where spills do occur, the BLM will follow its policies (see WY IM ZI19 and reporting
requirements (see NTBA) to ensure the site is cleaned up to the applicable standards.

4.9 Solid and Hazardous Wastes

Leasing ofthe 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 thaddress 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 wastessociated 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 Rpesatnd the drilling plan required for in all APDs. See

also BLM-Wyoming Instruction Memorandum W20120 0 7 , iManagement of Oil and Gas
Production Pits. 0

Lessees or their operators proposing oil storage would be required to havesdgppdlPrevention 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-BLLease bonds would not be released until all
facilities havebeen removed, wells are plugged, and satisfactory reclamation has occurred.

BLM will work with new | esseebs and any previous Recor
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 padsds;cess
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 drainagpaths 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 inrsedtation within drainages.

Al'l parcels are subject to Standard Lease Notice No. 1
surface waters and with sigpecific analysis could require a greater offset requirement-§géeific impact

aralysis 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 hydraulfiracturing 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 irmparates 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 diret 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 DepartthEnvironmental 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_Faleetfor-the-Pavillion-WyomingAreaDomesticWater
Wells-Finak%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 proteatidrihe 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
3162.52(d).

As stated, groundwater could be affected by multiple factors, including industriastio, 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 ichtrege

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 wald 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 atltheelopment 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. Howeverizahtal 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.

Information contained in Appendix 5.9, Hydraulic Fracturing White Paper, Sectiorotdnfal Impacts to Usable

Water zones (pagesi® 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 atté 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 wopldteetive 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,-dhoation, neawell bore drawdown around the water
supply well depending uponrigth 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 produsitisihand gas can affect adjacent or nearby

Vertical and directional wells can easily require one well per 10 acres resulting inl§4¢eredection. 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 coomsict evith 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 thertieal 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 1930st Btates 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 plugbhey should be installed (1) at points where the casing has been cut, (2) at the base of
thelowermost aquifer, (3) across the surface casing shoe, and (4) at the surface. Individual states, including
Wyoming, and the BLM have casing programs for oil gad wells to limit cross contamination of aquifers.

Any proposed drillingfompletion 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 cona@ienst 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.
Subsequentealelopment of a lease may result in loagd shorterm 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 cbaldirectly 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 quialeing 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 discofroecthe
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 becomeephemeral. 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 turnactpyvater 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 theslifeacé

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,raadsspipelines, and powerlines

have taken place. terim 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 wekgsteting road ditches

would reduce this longerm impact. Shotterm 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 aquatfmecies would require consultation with USFWS, and applicable
pointsource 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 odamtbases; 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 il fraunot be protective of

usable water zones, as required by 43 CFR § 31F@)pand 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 clésed 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 flids and other surface sources. Additionally, the use of cllosgdor sem
closed loop drilling systems may be required by the BLM (see BUbming Instruction Memorandum W2012

007, AManagement of Oil and Gas Exploration and Produc/H

Stormwder 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 requireuaf&ce 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@ateare 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, anidsuing 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 potegpiatsiteimpacts would be
considered by the BLM, including at an onsite insjpectbefore surfacedisturbing 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 longterm losses of vegetation. @&hkterm 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-tdmmgegetation 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 staord longterms losses of vegetation would result in a commnetie

reduction in forage available for wildlife and livestock. Vegetation loss could also potentially cause a reduction in
nesting habitat for grounar shrubnesting 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 withthe Bt WMy o mi ngbés Recl amati on Policy. Lease
protection of sensitive plants and sensitspecies 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 thehestatiland 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 decontaminatingefeipment entering and exiting the construction areas could be used to
avoid spread of weeds. Additionally, seed mixes used for reclamation are required to be certifirdaveed

Site-specific surveys for special status plants and/or T/E plant speaieb&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, atedptantdid

species, as well as those plants listed on the WyeBird 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 affecte 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 ldémwegotiated 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 disagreementtashe 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 exploratidevatdpment operations are proposed, the
operations could result in surfadesturbing and disruptive activities. The operations could result in population
impacts and habitat fragmentation and loss.

If operations are proposed, the BLM may require aaful 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 ogesiatigproposed 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 developmenuirdisturbed areas, could result in habitat fragmentation and direct

mortality of wildlife and plant species. Shaerm habitat loss would include initial surface disturbance associated

with the project. This shoterm disturbance typically would be arigg 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 ogdatibe life of the

well and the running surface of the access roads. Impacts from sdisaabing activities may also include

behavioral changes from increased human activity associated noise and fragmentation.

Impacts to streams, fisheries, rijgar 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 sitespecific imgcts to wildlife and their habitats. Additionally, the BLM would coordinate with the

WGFD and consider their guidelines (such as those

in Al
Resources within Crucial and | mportant Habitato (2010)

3
y

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
protedion 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 recommerfitatiodfis to exploration and

development proposals to further its conservation and management objective to aveighpioved

activity that will contribute to a need to list such a species or their habitat. The BLM may require
modifications to or disappre 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 willapprove 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 angequired 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 Coloradat@nRiPer 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 (FWBhmitigat
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 Sagegrouse
See Appendix 5.2.2 for Greater Sageusel Environnental Impacts

4.12.3 Big Game

See Appendix 5.3.2 for Big GarniieEnvironmental Impacts

4.13 Cultural and Heritage Resources, Including Paleontology, Traditional Cultural Properties, and Historic
Trails

If the proposed leases are issued and the Blddives 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 disturtiiitgeac 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 bytteetaking, 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, impactdnigtefiistoric
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 absepiegifiteproposal

for operatims.

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 irmo thecou
effects of their undertakings on historic properties. Compliance with Section 106 of the NHPA igiaanetionary
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 completés compliance responsibilities when a proponent submits an APD or other application
for surfacedisturbing 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 qatoaligh the BLM would complete its phased compliance

with NHPA at the time sitspecific lease operations are proposed.

Cultural resource specialists review each parcel, including BLM and State Historic Preservation Officer (SHPO)
record and filesearches for known sites in or near each parcel. When the BLM receives an APD or other proposal
for lease operations, a sipecific cultural records review is completed to determine if there is a need for cultural
inventory for areas affected by surfadisturbing 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 P¢s) 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 Sacredyifitual, 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 Repatition 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 @f{8HPO) 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 inadverse 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 potentidl yadd 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 depenent of a lease may generate impacts to recreation activities.

For split estate lands or public land parcels that are small ofdakdd by private or state land, recreation

opportunities would be limited or neaxistent due to access restrictiof®creational 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 igusdgyiarising 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 leasesamedd 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,
severane 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 &l 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 theionomies.

Potential impacts resulting from oil and gas development can be concerns for communities that promote recreation
and tourism. QOil and gas exploration, drilling, or production, would potentially inconvenience visitors through
increased traffi@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. Increasentk 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, ictgao 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 exge 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 bettesacto 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 recreationdlarseui@a 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 develapent.

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 pointgvetly 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-gpejgict application to

the BLM and environmental analysis. If a lease were to go into production in areas that already has high levels of
human maodification, the proposed action would introduce visual contrasts but at limited levels given the context of
the poject 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 infrastructupstentially 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 &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; honeew , t her e woul d be changes to the curren
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, colamfand texture.

Parcels offered for sale are subject to the stipulations shown in Appendix 5.4, such as protection of VRM Class | and
Il areas, where applicable. Should leases be issued and operations proposed, the BLM will reviespthafgite

propcsal 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 aboxground facilites and/or the use of leprofile tanks, where necessary. Visual

simulations are required in VRM |l areas to ensure that the class setting can be achieved during drilling and
production operations.

4.16 Socioeconomics, Environmental Justice, and Publitealth and Safety
4.16.1 Socioeconomics

In addition to the onéime 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 thgeagst &nual 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 allocatedased on its legislatively established ttigr formula to public school districts, the highway

and county road fund, <cities and towns, the University
budget reserve account.

While the act of lesing 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 iteguture 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 araffic 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 moesg 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 surfizagely pwned and the

subsurface is federalgwned, 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 Higlginning on page 434) for
additional discussion of potential socioeconomic impacts.

4.16.2 Environmental Justice

Some of the counties where leases would be offered may have minority andincéome populations that meet the
criteria to beconsidered 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 disprtipoately 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 miecbaracteristics.

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 eqpipraton® 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.
Releass 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 contsah 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 imcreased 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 Orde2 Nt8 CFR § 31624, and all
requirements for reporting undesirable events under-BAL

BLM Wyoming has issued policy (IM W20150 5 4 , AFl ui d Mi-Kitgatian and Sétipaeks feomi o n s
Occupied Structureso) t o audswhenspoposed atthatienk of ledse operatiome c U p i e «
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, inpdimmce 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 tihessEsidtress 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 Sagegrouse

See Apendix 5.2.3 for Greater Sageousei Cumulative Impacts

4.17.2 Big Game

See Appendix 5.3.3 for Big GanieCumulative Impacts

4.17.3 Greenhouse Gas Emissions

See Appendix 5.1.8 for Greenhouse Gas Emissions
4.17.3.1Cumulative Direct EmissionsWyoming

See Appendix 5.1.8.1 for Cumulative Direct Emissibigyoming
4.17.3.2 Cumulative Indirect EmissionsWyoming

See Appendix 5.1.8.2 for Cumulative Indirect Emissiovigyoming

4.17.3.3 National and Global Considerations

See Appendix 5.1.8.3 for National and Global Considerations
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5.1 Air Resources

5.1.1 Air Quality i Affected Environment

Regional air quality is influenced by the interaction of meteorology, climatendigmitude 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 pp&fifdictitd
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 airtguaihditions 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\atidnal

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 WAAQSANAAQS 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 byeidue At 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 migsslintant present in a volume of air and is reported in units of

mi crograms per cubic meter (eg/ m3), parts per million
used monitoring to deter mine t maomplianbeawithHAly@hing and Fedenah i ng a
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 nomattagane

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 attaiathstatéoand

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 aa nonattainment zone and approved their limited maintenance plan wtésignating 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, HgsSprin
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

Type of Operatin Location
County Site Name Monitor Parameter S%he dulg Conait
Type d%l U1 Latitude
Thunder SPM: 03, NOx and Met Hourl J 44.6720
Basin ' y 105.3000 “*
Campbell South 1/3 (PM10) and
Campbell SPM 03, NOx, PM10 ang hourly (NOx and i} 44.1470
Met 105.5000
County 03)
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Belle Ayr 1/3 (PM2.5) -
Mine SPM NOxand PM2.5 | 14 hourly (Ox) | 105.3000| 440990
Wright SPM PM10 1/6 105.5000 43.7580
. 2 -
Gillette SLAMS PM10 1/6 105.5000 44.2880
Black i
Thqnder SPM PM2.5 1/3 105.2000 43.6770
Mine
Buckskin -
Mine SPM PM2.5 1/3 105.6000 44.4720
PM2.5,Nitrate, Amm
. onium, Nitric Acid
Fortification 3 ! " | 1/3 (PM2.5) and -
Creek WARMS Sulfgte,_ Sulfur 1/7 (others) 105.9198 44.33953
Dioxide,
Meteorology
PM2.5 and -
South Coal WARMS Meteorology 105.8378 44.9401
PM2.5, Nitrate,
Thunder Ammonium, Nitric i
) IMPROVE* | Acid, Sulfate, Sulfur 1/3 44.6634
Basin S 105.2874
Dioxide &
Meteorology
Antelope 1/3 (PM2.5) i
Converse Mine SPM PM2.5 and hourly 105.4000 43.4270
(NOx)
PM2.5, Nitrate,
Ammonium, Nitric
. ’ 1/3 (PM2.5) -
Buffalo WARMS Acid, _Su_lfate, Sulfur and 1/7 (others)| 106.0189 44,1442
Dioxide and
Meteorology
Johnson =0 Peak PM2.5, Nitrate,
(stopped Ammonium, Nitric i
monlt_orlng IMPROVE | Acid, _Su]fate,Squur 1/3 106.9565 44,3335
during Dioxide and
2014) Meteorology
Natrona Casper SLAMS PM10 and PM 2.5 1/3 106.3256 42.8516
Sheridan
. 1/3 (PM10); 1/3 -
ng;lind SLAMS PM10 and PM2.5 and 1/6 (PM2.5)| 107.0000 44.8060
Sheridan 1/1 (PM10) and i
Police SLAMS PM10 and PM2.5 1/3 & 1/6 44.8330
Sheridan Station (PM2.5) 107.0000
PM2.5, Ozone,
Nitrate, Ammonium,
. Nitric Acid, 1/3 (PM2.5) -
Sheridan WARMS Sulfate and Sulfur| and 1/7 (others)| 106.8472 44.9336
Dioxide,
Meteorology
PM2.5, Nitrate,
Ammonium, Nitric
. ’ 1/3 (PM2.5) -
Weston Newcastle WARMS Acid, Sulfate, Sulfur and 1/7 (others)| 104.1919 43.8731

Dioxide and

Meteorology, ozone|
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Wet deposition of

. .
Newcastle NADP ammonium, sulfate, Weekly 104.1917 43.873
metals
Park Cody SLAMS PM10 Jan. 3 -109.073/ 44.532
PM2.5, NO3,
North ; L
Absaroka Ammonium, Nitric Jan. 3; Hourl
IMPROVE | Acid, Sulfate, Sulfur L y -109.382/ 44.745
(managed oxid Meteorology
by USES) Dioxide &
Meteorology
Yellowston -
X Wet Deposition .
e National | \App/NTNG | lons, Precipitation, | WeEKY (I0NS) 1 110 42/ 44.917
Parki Daily (Precip)
pH
Tower Falls
Fremont Lander SLAMS PM2.5 Jan. 3 -108.733/ 42.833
. Wet Deposition .
SINKS | NADP/NTN | lons, Precipitation, | WEEKIY (IonS): |4 e 65/ 42 734
Canyon pH Daily (Precip)
Wet Deposition .
South Pass|  \App/NTN | lons, Precipitation, | WEeKY (I0nS): | 145 835/ 42 494
City pH Daily (Precip)
Arr?rﬁg?lﬁjnl:l OI\Igi”tric Jan. 7
Big Horn Basin WARMS7 Acid, Sulfate, Sulfur (Speciated); -108.041/44.28
CASTNET - Hourly (03,
Dioxide &
Met)
Meteorology
Thunder Ozone, Nitrogen
Campbell Basin SPM Oxides & Met Hourly -105.3/ 44.672
PM2.5, NO3,
Thunder Ammonium, Nitric Jan. 3
. IMPROVE | Acid, Sulfate, Sulfur|  (Speciated); -105.287/ 44.663
Basin S
Dioxide & Hourly Met.
Meteorology
PM2.5, NO3,
Ammonium, Nitric | Jan. 3 (PM2.5);
Johnson Buffalo WARMS Acid, Sulfate, Sulfur]  1/7 (others); -106.019/44.144
Dioxide & Hourly Met
Meteorology
Cloud Peak PM2.5, NO3,
(Monitoring Ammonium, Nitric Jan. 3
stopped IMPROVE | Acid, Sulfate, Sulfur|  (Speciated); -106.956/44.333
during Dioxide & Hourly Met
2014) Meteorology
Sublette Boulder SPM O3, PMyo, NO, Hourly -109.753/42.719
Sublette 'gzﬂ'ti' SPM O3, PMio, NO Hourly -110.055/42.791
Sublette | Juel Spring SPM O3, NO, Hourly -109.563/42.373
Sublette Pinedale SPM Oz, PMzs, NO; Hourly -109.885/42.853
Sweetwater] Moxa Arch SPM O3, PMig, NG, Hourly -109.788/41.751
Sweetwater] Wamsutter SPM O3, PMio, NO; Hourly -108.024/41.678
Fremont | South Pass SPM Os, PMig, NO, Hourly -108.720/42.528
Uinta MF;Ji;%hey SPM Os, PMug, NO; Hourly -111.042/41.369
Teton Jackson SLAMS PM10, PM2.5 1/3 -110.79799/43.4577¢
Sweetwater| Rock SLAMS PM10, PM2.5 1/3 -109.22013/41.5925¢
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Springs

Laramie

Cheyenne

O3 NO NG, SG;

NCore PMuo PMa.s

Hourly for all
expect 1/3 for
PM2.5

-104.77842/41.1823F

1 -Special Purpose Monitor (WDERQD).
2 - State and Local Air Monitoring Stations (WDEARD).
3 - Wyoming Air Resource Monitoring SystefBLM-WY).

4 - Interagency Monitoring of Protected Visual Environments (Various Federal Agencies).
5 - National Atmopsheric Deposition Program (Various FederalState Agencies).
6 - National Trends Network (NADP).
7 - Clean Air Status and Trends Network (Environmental Protection Agency andVBYM

Criteria Air Pollutants
Criteria air pollutants are those for which national concentration standards have beéshestali 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
sak 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 (COXO is an odorless, colorless gas formed during condsusfiany carboibased 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 unavailabledogasiral
Nitrogen dioxide (NQ): NO 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 NO NO plus NQ forms a mixture of nitrogen gas, collectively called oxides of nitrogen
(NOx). NOx emissions can convert to ammonium nitrate particles and nitric acid, which can cause visibility

i mpairment and
can convert to ammonium (NH nitrate particles (Ng), and nitric acid (HNG). Internal combustion engines are a
major source of NOgmissions.
Ozone Ozone is a gaseous pollutant that is not emitted directly into the atmosphere but is fahmeetimosphere

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. Ozonesia 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 (PMPM is small particles suspended in the air that settleetground slowly and may be-re

atmospheric deposition.

N O x

angand cont r i

suspended if disturbed. Ambient air particulate matter standards are based on the size of the particle. The two types
of particulate matter are:
PMjo (particles with diameters less than 10 micrometers): small enoughinhéled and capable of causing adverse

health effects.

PM; 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 visibilitgpnenpair
Sulfur dioxide (SGQ) and sulfates (S SO and SQ form during combustion from trace levels of sulfur in coal or

diesel fuel. S@also participates in chemical reactions and can form sulfates and sulfuric acid in the atmosphere.

The Wyoming DEQ has also established WAAQS, which are-sfaeific air quality standards for criteria
pollutants. The standards and relevant averagiriggseare summarized below:
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Table 2: NAAQS/WAAQS

National Ambient Air Quality Wyoming Ambient Air Quality
Standards Standards
NAAQS WAAQS
Pollutant Averaging Time ( QS) ( QS)
Primary Primary
(ppm) (ppb) (ug/m3) | (ppm) | (ppb) (ug/m?)
Carbon 1 hour 35@ 35,000 40,000 35 35,000 40 (mg/nd)
Monoxide 8 hour 9@ 9,000 10,000 9 9,000 10 (mg/nf)
Lead Rolling 3-month — - 0.15 - - 0.15
1 hour 0.1 100®) 189 0.1 100 189
N!tro_gen Annual
Dioxide (Arithmetic Mean)|  0.053 53 100 0.053 53 100
24 hour — - 1500 — — 150
PMio Annual
(Arithmetic Mean) None - - 50
24 hour . e 35(d) o o 35
PMas Annual
(Arithmetic Mean) 12.0© 12.0
Ozone 8 hour 0.0700 70 147 0.075 75 147
g:ﬂ;“lge 1 hour 0.075 75© 197 0.075 75 197
1/2 hour average
Hydrogen g 0.05 50 700
Sulfide 1/2 hour average 0.03 30 400

Note:Bold indicates the standard as written in the corresponding regulation. Other values are conversions.
@ Not to be exceeded more than once per year.

®) To attain this standard, they@ar average of the 98th percentile of the daily maximtmour average at each
monitor within an area must not exceed 100 ppb (effective January 22, 2010).

© Not to be exceeded more than once per year on average yeais3

@ To attain this standard, they@ar average of the 98th percentile oft®ur concentrations at each population
oriented

monitor within an area must not exceed 35 Ligfeffective December 17, 2006).

@) To attain this standard, they@ar aerage of the weighted annual mean PM2.5 concentrations from single or
multiple communityoriented monitors must not exceed 12.0 |fy/feffective December 14, 2012)

® To attain this standard, they@ar average of the fourtiighest daily maximum-8ouraverage ozone
concentrations measured at each monitor within an area over each year must not exceed 0.070 ppm.

@ To attain this standard, they@ar average of the 99th percentile of the daily maximtmour average at each
monitor within an area musot exceed 75 ppb (effective June 22, 2010).

M not to be exceeded more than two times per year.

@ not to be exceeded more than two times in any five consecutive days.

Ozone

Ozone is formed in the lower atmosphere by a seriesaations involving sunlight and precursor emissions of
nitrous oxide (NQ 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 designatedhasginal 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 witththe 8zone NAAQS ibased on the ozone
Afdesign value, 0 wjearavbrage of thaamrfual fodtighest sbsetvéddouBaverage ozone
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concentration. An ozone design value is first calculated for each monitoring site within a given area. -Wgearea
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 withiths@mstern Wyoming. All sites have sufficient data to

calculate one or morey&ear design values. Ozone design values for each of these sites, for three-yeeent 3
design value periods (202917, 20162018, and 201-2019), are listed in the Table JFlbw. The general data
trend in design values for all sites is either steady or increasing for the2R@T50 the 201-2019 design period.

Figure 1 shows the maximumt®ur daily 20092020 Basin, Wyoming WARMS Ozone data.

Table 3: Ozone Design Valuesoi Ozone Monitoring Sites in Wyoming Compared with the NAAQS

Ozone Design Value (ppb)
Site Name ID County 2015 2016 2017 NAAQS (ppb)
2017 2018 2019
Big Piney 56-035-0700 | Sublette 61 63 63 70
Boulder 56-035-0099 | Sublette 58 62 72 70
CheyennéNCore| 56-021-0001 | Laramie 63 63 64 70
Daniel South 56-0350100 | 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 56-0350101 | Sublette 58 61 64 70
Thunder Basin 56-0050123 | 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

Daily Max 8-hour Ozone Concentrations from 01/01/09 to 12/31/20
Farameter: Qzone (Applicable standard is . 070 ppm)
CBSA
County. Big Horn
State: Wyoming
AQS Site ID: 560030002, poc 1
Local 5ite Name: Basin

o8

0.04

Concentration, ppm

0oz

Source T AQS + Airkow

2000 2011 2012 2013 2014 2 2Me 2017 2018 2019 2020 2021

Source: U.5. EPA AirData <https:ifwww . epa.goviair-data>
Generated: October @, 2020

Ozone Nonattainment Designation

On April 30, 2012, the EPA formally recognized Wyoming:
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 withé 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 ortgefexny 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 confdetérmination. A

conformity determination must be completed for a Federal action if the total of direct and indirect emissions from

the proposed project exceeds tieeminimidevels specified in 40 CFR 93.153(b) and WAQSR Chapter 8, Section

3. For a marginal nonattainment area, ttie minimighreshold is 100 tons/year of NOr VOCs (the precursor

pollutants that form ozone in the atmosphere). Federal actions estimated to have an annual net emissions increase
less than thele minimidevels are notequired 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 foreseedbisdaase 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 theaplatesee.

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 dadation 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 thisattainment area (parcels WX04Q0817,-0823,-
0824,-0827,-6960 and6961).

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 hity:.4wo.gov/fdsys/pkg/FR01508-27/pdf/2015
21196.pdf). Formal redesignation of the area to attainment has not yet occurred.

Nitrogen Dioxide

Nitrogen dioxide (NQ) is currently measured at several monitoring sites across Wyoming. Relevant NA.
for NO; include (1) the dhour NG NAAQS, which requires the-gear average of the 9ercentile daily
maximum thour NG concentration to be less than 100 ppb; and (2) the annualNNAQS, which requires
the annual average N©oncentration to be less thaB ppb. Onehour NG design values for each of these
sites, for the 2012016, and 2012017, and 201-2019 3year design value periods are listed in the Table
below. Data from all sites show design values well below the NAAQS.

Table 4: 1-Hour DesignValues for NOz Monitoring Sites in Wyoming Compared with the NAAQS

3-Year Average 98' Percentile
_ 1-Hour NO:2 (ppb)
Site Name ID County 2014 2015 2017 NAAQS (ppb)
2016 2017 2019
Big Piney 56-035-0700 Sublette 8 8 8 100
Boulder 56-035-0099 Sublette 12 14 21 100
Cheyenne NCor¢ 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 56-0350101 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
NO; nitrogen dioxide

ppb parts per billion

Sulfur Dioxide

Sulfur dioxide (SQ) is currently measured at the Moxa site (Sweetwater County) and the Cheyenne NCore site
(Laramie County), which was established in 2010. The correspondindeS@n values for the 2042D16, 2015
2017, and 201-2019 3year design value periods are listed in Table 5, below. Thel&gn values are well

below the NAAQS.
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Table 5: Three-Year Average 99" Percentile Daily Maximum 1-Hour SOz Values for Monitoring Sites
in Wyoming Compared with the NAAQS

3-Year Average 99' Percentile
Site N ID c L-Hour SOz (ppb) NAAQS (ppb
ite Name ount
y 2014 2015 201°F QS (ppb)
2016 2017 2019
Moxa Arch 56-037-0300 | Sweetwater, 21 21 12 75
Cheyenne 56:021-0100 | Laramie 9 9 5 75
NCore

Source: REF 1018

NAAQS National Ambient Air Qualittandards
ppb parts per billion

SOG 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 mmakihaur CO value was 870 ppb

(0.87 parts per million [ppm]) and the daily maximurh@ur 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 gpear 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 gasrelated) and omoad nobile sources. CO concentrations are expected to be greatest neasmhade@O

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 monited and is not a primary air quality concern for the region.

Particulate Matter

Particulate matter, PMand PM s, are pollutants of concern within the region. At the regional scale, it is expected
that fugitive dust sources are the dominant contrilsuimP Mo and PM s concentrations. Fugitive dust is likely to
occur naturally across the region, especially during-igid events. Podburn vegetative conditions associated

with wildfires are also sources of fugitive dust. At the local level, cdnatons are expected to be highest near
towns, unpaved roads that experience high volumes of traffic, areas with depleted vegetative cover, and areas
downwind of humafmmade sources of precursor emissions such aaB®NQ that may react to form secondary
PMas.

Recent PMp data are available for six monitoring sites within the region. Under the RANAQS, the maximum
24-hour average PM concentration cannot exceed 150 micrograms per cubic meter3jugbme than onceqy
year on average over 3 years. WDEQ also requires the annyat®&Mentration to be less than 50 pg/m
Maximum 24hour PMg 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
Maximum 24-Hour Average
Site Name ID County PMo (ug/m’) NAAQQ,S
2016 2017 2018 2019 | (MO/m)
Boulder 56-035-0099 Sublette 40 55 80 26 150
Cheyenne NCorqd 56-021-0100 Laramie 34 117 59 65 150
Daniel South 56-0350100 Sublette 27 55 82 21 150
Gillette 56-0051002 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

PMao

ug/m®  micrograms per cubic meter

PMjo 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 they RINAQS, PMis an air quality concern

for the region.

particulate matter less than 10 microns in diameter

Recent PMsdata are available for two monitoring sites within the region. The NAAQS fesiRidiude (1) the
24-hour PMs NAAQS, which requires the-@ear average of the 9%ercentile 24our average Pk

concentration to be less than 3§/m?; and (2) the annual PMNAAQS, which requires the-@ear average of the

annual average PM concentration to be less than{d@n?®. The 24hour PM s design values are listed in the
table, below, as are the anh®M> s design values in the subsequent Table 7.

Table 7: 24Hour PM 25 Design Values for Monitoring Sites in WY Compared with the NAAQS

. -Year Aver. Percentil NAA
S NELT 2 Sy ZfHoi? PMjsa(?lZ/?n{]) (2eoie72toe19) (ug/n?§
ﬁg%{g””e 56-021-0100 | Laramie 1 35
Lander 56-0131003 Fremont 25 35
Pinedale 56-0350101 Sublette 18 35
Rock Springs 56-037-0007 | Sweetwater 19 35

Source: REF 1018

NAAQS National Ambient Air Quality Standards
particulate matter less than 2rficrons in diameter
micrograms per cubic meter

PM,s
pg/n?
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Table 8: Annual PMzs Design Values for Monitoring Sites in Wyoming Compared with the NAAQS

. -Year Aver Percentil NAA
S NN 12 Sl ZfHoi? PMjsa(%Z/?n% (zeoiiztoig) (pg/n%?
Cheyenne 560210100 |  Laramie 32 12
Lander 56-013-1003 Fremont 7.2 12
Pinedale 56-0350101 Sublette 4.6 12
Rock Springs 56-037-0007 | Sweetwater 5.1 12

Source: REF 1018

NAAQS National Ambient Air Quality Standards

PM;s particulate mattelless than 2.5 microns in diameter
pg/m? micrograms per cubic meter

The 24hour PM sdesign values are below the NAAQS for both sites. The annuai&dign values are also
below the NAAQS for both sites (Table 8).

5.1.2 Climatei Affected Environment

The HDD is located in a serarid, midcontinental 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 accompamid 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 gendlyatemperate and is a sefaiid 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 direatie 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 IntermountainCies®i 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
el ement s. Therefore, Wyomingds strongnofpdiuasts.i ncr ease

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, thatoccuroverever al decades or | onger. AGl obal war mingbo
average temperature near Earth's surface. It is caused mostly by increasing concentrations of greenhouse gases in

the atmosphere. Global warming is causing démtterns 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 meerdge

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) concludedhitat Awar mi ng of the climate system is unequi
global average temperatures since the-tith century is very likely due to the observed increase in anthropogenic

GHG concentrations. 0 pent efforts arevuaderway én ¢ha field bf caabondcaptue anel | o
sequestration technology, which could help direct management strategies in the future. The IPCC has identified a
target worl dwide ficar bon bahe gaeld can emiwvhilessillthavimpatlilely t he a mo un |
chance of limiting global temperature rise to 2°C aboveipiastrial levels. The international community estimates

this budget to be 1 trillion tons of carbon and also acknowledges that varying amounts of this budgetdiyve alr

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 generatioBseEndangerment and Cause or Contribute Findings for

Greenhouse Gases, 74 Fed. Reg. 66,496, 66,526 (Dec. 15,
control greenhouse gases from motor vehicles under the Clean Air Act (68 FR 52922, 52930), EPA cited the

conclusion of the Natural Research Couina@l 2 0 0 Climate @hangée Science: An Analysis of Some Key

Questions t o provide context as to how predicting climate
physical factors, o6 including:

Our ability to predict future global anthropogenic ssions 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 radiativesfopertie

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 othienatic parameters (e.qg., 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 heal duhabilitympact s) é S
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 émt@mcertainty 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 heittexbiifityy 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 decribed in the 201Fourth National Climate Assessmerithis report builds upon the 2007 IPCC

finding that human influence likely has been the dominant cause of the observed warming since2fe mid

century, with the expa nedtery therecarend altesnativenexplanafio@swsepportadbye | a s t
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 amowamicothe pattern of global warming

observed over the industrial éreSolar flux variations over the last six decades have been too small to explain the
observed changes in climaitelhere are no apparent natural cycles in the observational recooéuthaxplain the

recent changes in climate (e.g., PAGES 2k Consortium B0Aa&xcott et al. 2013} Otto-Bliesner et al. 201%. In
addition, natural cycles within Earthés climate system
oberved increase in the over G(Fdotndiee@mittedont ent of the cl i

Statewide, National, and Global Climate Change (Temperature and Precipitation)
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According to the National Oceanic and Atmospheric Administration Climate PredictioieC figl ob al me an
surface temperatures increased nearly 1.8AF from 1890
temperature across land and ocean surface areas was 0.84°C (1.51°F) above the teentigthverage of 13.9°C

(57.0°H, making it the thirdvarmest 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 temperatimcreases of nearly 2.1° F since 1900, with nearly a 1.8°F increase since

1970 alone. o

The American Meteorological Society also produces annual State of the Climate Reports. Chapter 7 of the 2017
report, discloses:
[tihe annual average temperatur@@1i7 for the contiguous United States (CONUS) was 12.5°C or 1.0°C
above the 19812010 average its 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 4peait@8riod 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 analUCONUS 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 nearedian precipitation (104% of average).

Locations amoss the West, Great Plains, Great Lakes, Deep South, Midwest, and Northeast had a wetter
thanaverage year in 2017, while areas of the Northern Rockies and Plains were drier than average (Fig.
7.4b). Six states had annual precipitation totals above38#irpercentile, 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 expagdind intensifying drought. The year began and ended with

about ongquarter 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. Aboveaverage winter precipitatiorcourred 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. Abeaxgerage precipitation occurred across the Norghwe
Central Plains, Midwest, Northeast,

For the CONUS, ten months in 2017 were warmer than their respectiveE2ld®1average. Every state,
except Washington, had a warntbanaverage amual temperature (Fig. 7.4a). Arizona, Georgia, New
Mexico, North Garolina, 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, WyominGo#omddo 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 Wgroming. Th
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 hitps://www.climate.gov/newfeatures/understandirdimate/climatechangeglobaktemperaturéaccessed 04052019)
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Figure 2: Deviation In Temperature and Precipitation From The Average Annual In The United States
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Fic. 7.4. Annual (a) average temperature anomalies
(°C) and (b) total precipitation (% of average) in the
contiguous United States for 2017. Base period: 1981-
2010. (Source: NOAA/NCEL)

(https://www.ametsoc.net/sotc2017/Ch07_RegionalClimates.pdf
The next figure, taken from the | PCCo6s fthewmaturahworfls s e s s me |

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 aneesonmmic pathway).
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period 2021+ 2050 rehtive to 1976 2005 in all representative concentration pathway (RCP) scenarios,

implying recentrecord -Ul UUDOT wal EUVUWOEAa wEIT w? E OO higiconiidei@enduthl woi R U w
larger rises are projected by late century (20712100): 2.8¢7.3°F (1.6%4.1°C) in a lower scenario (RCP4.5)

and 5.8%411.9°F (3.2¢6.6°C) in the higher scenario (RCP8.5)iigh confidena® & 2 w( UWE OUOwx Ul EPEUUw
?2$R0UI Ol wOl Ox1 UEUUUTI UwbOwU0T 1 wEOOUDPT UOUUW40PUI Ew2UEUIT Uw
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 confidenged

—_

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 emission&6fGs. 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 eémittecatmosphere through natural

processes and human activities. Other GHGs (e.qg., fluorinated gases) are created and emitted solely through human
activities. The primary GHGs that enter the atmosphere as a result of anthropogenic activities inotude car

dioxide (CQ), methane (Ch), nitrous oxide (M0), 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 pradion 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 efe@@valent (mt C@e) or Million Metric Tons (MMT

COee), a metric to express the impact of each different greenhouse gas in terms of the amounnaki@pit

possible to express greenhouse gases as a single number. For example, 1 ton of methbeesquaaildo 28 tons

of CO, equivalent, because it has a GWP 28 timesthatof CO As defined by EPA, the GWP
time-integrated radiative forcing from the instantaneous release of one kilogram of a trace substance relative to that

of one kilogram of CQ 0 The GWP of greenhouse gas is used to comp
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 thmissions of one ton of GO 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 ciaiguatbon dioxide equivalent for the

GHGs.

1 Carbon dioxide, by definition, has a GWP of 1 regardless of the time period used because it is the gas being
used as the referenc€0, remains in the climate system for a very long ti@€, emissions cause
increases in the atmospheric concentratior8@fthat will last thousands of years (EPA, 2016).

1 Methane is estimated to have a GWP of3B&imes that 0€O, over 100 years depending upon the source.
CH. emitted today lasts about a decade on averagehvughiouch less time thadO,. But CH, also
absorbs much more energy tha®,. 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
metane is a precursor to ozone, and ozone is in itself a greenhouse gas (EPA, 2016).

1 Nitrous Oxide has a GWP of 298 times thaCa), for a 100year timescale. XD 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, theedgpktP 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 instrunmgs. 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 conditionisrrent development technology, and indugtrgvided 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 RFORFDs 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 snithiatten
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 RFD All Mineral Total Federal Mineral
Estate(Number of Wells)| Ownership Lands | Acreage Open to Leasing
(Number of Wells) under RMP(s)

Lander F©® 1695 4254 2,640,000

Buffalo FO 4767 11018 3,300,000
Bighorn Basin District 1141 6054 2,500,000

’(Cody and Worland)

ARMPA 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; theraRHB, dinel 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; approximatélyp8rcent of the active wells in
the RFO are CBNG wells. Thus, based on the existing development and the RFD for the RFGe@BNIG
emissions can be expected.

KFO: Although the RFD for the KFO RMP assumes a CBNG development rate of up to 15engksap 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
expectedrom 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 welleave 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 orgead@BNG 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 mastnt 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 markeénds, technology available (vertical, directional, or horizontal drilling), the
geology of the hydrocarbemearing zone, and the application of Controlled Surface Use (CSU) and No Surface
Occupancy (NSO) stipulations. As a result, the number of wetlseise field offices that could potentially be put

into production under a fufield 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 gffeetring 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 corttziim aieby

5 Lander RMP FEIS; Appendix T, pg 164950.
5 Buffalo RMP FEIS; Appendix G.

" Bighorn BasinFEIS at 4107.

8 ARMPA FEIS at 48.
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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 Lany Statistics
approximately 49% of all leases, are in produtistatus.

From FY2009 FY2018, BLMWyoming issued an average of 437 leasrsygar. 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 2008019
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Figure 5: BLM Wyoming Total Acreage of NewFederal Leases 2002019
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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
techrologies 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/energyndminerals/oitandgas/oitandgasstatistics
10 Production could be actual or allocated; allocated production means the lease is sharing in production from another éedm@ugih a unit
or communitization agreement. Actual production means that a well is producing directly from the Federal lease.

58



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 FidlOffice (BFO); one lease addressed in this EA is within the BFO.

Table 10: BLM Wyoming Federal Well Activity (FY2009-FY2018)

BLM Wyoming Well Activity: 10/312/80/18
Planning No. Approveg
Document Applications for| No. Wells Complete Average Wel
Field Office] Permit to Drill No. Wells Starte for Production| Completions/year/per offi
RSFO 253 222 226 22.6
KFO 78 54 54 5.4
ARMPA PFO 3372 3230 3128 312.8
RFO 647 557 577 57.7
CFO 1956 871 554 55.4
NFO 266 246 215 215
Buffalo RMP| BFO 2168 2208 2450 245
Lander RMP| LFO 188 152 131 13.1
. CYFO 9 74 75 7.5
Bighorn
Basin RMP | WFO 5 55 36 3.6
Average ove (Average annual per fi
10 years 894.2 766.9 744.6 office) 74.4

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 adN@BelaB 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 minerdfestates
[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 Federahtis 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 timeframesadne state, approximately 50% of the
Federal Applications for Permit to Drill that are approved are actually started.

1 https://www.bim.gov/programs/energyndminerals/oitandgas/oitandgasstatistics
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Figure 6: BLM Wyoming Federal Applications For Permit to Drill Approvals and Federal Well Starts
(Spuds)?
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Based orthe 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 togotaltant emissions

in Wyoming compared to other management activities. The Center for Climate Strategies (CCS) prepared the
Wyoming Greenhouse Gas Inventory and Reference Case Projectic2dB9&pring, 2007), for the Wyoming
Department of Environental 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 emissiogenerating activities in Wyoming. This repprovides an initial comprehensive understanding of
Wyomi ngbs current aemidsiopso Bhs inftrrhation presented movide®a starting point for
estimating statewide emissions, as the initial estimates may be revised as improvedsaatsdarces and

assumptions are identified.

The CCS inventory report explains that all Gié@ission generating and consumptive activities in Wyoming
accounted for approximately 56 MMT of gross £@missions in 2005, an amount equal to 0.8% of totaldyoSs

GHG emissions. These emission estimates focus on activities in Wyoming and are conshasgti§ithey

exclude consumptive emissions associated with electricity that is consumed by users not in Wyoming. The report
concl udes t hatGH®gnussionsigckeased@5%ofiom 1990 to 2005, while national emissions rose
by only 16% from 1990 to 2004; annual sequestration (removal) of GHG emissions due to forestry and ether land
uses in Wyoming is estimated at 36 MMT £0n 2005. The increase fier capita emissions in Wyoming is

12 https://www.bim.gov/programs/energyndminerals/oitandgas/oitand-gasstatistics

BAiThe emissions inventory gener al | y -state cohsurdpdos, transporiatioarelaes constimpgoh,e ct r i ci t

manufacturing consumption, and specific to the oil and gas indastode production, processing, transmission, and distribution of fossil fuels

and through the consumption of energy by the residential, commerci al
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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 i ndicat es fodrtinges gredtgrthamitheg 6 s p e |
national average of 25 MMT G@&/yr. This large difference between national and state per capita emissions occurs

in most of the sectors, including: electricity, industrial, fossil fuel production, transportation, industtiedpand
agriculture. The reasons for the higher per capita in
fossil fuel production industry and other industries with high fossil fuel consumption intensity, large agriculture

industry, larg 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 reportsal 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 emissioids iwenease by a further 10% between 2005

and 2020 (if economic incentives remaif)The natural gas industry is the major contributor to both GHG

emissions and emissions growth, with £hissions from coal mining are second in terms of overall cotitibu

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 (El#&)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 poftitas 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. I n discus:
the oil and gas ingstry, and associated GHG emissions, they should be evaluated in the context of these two
assessment areas. Assumptions © the Aneudl Ernemy Quttoek: 2B819:A08 and Gas Supply
Module total technically recoverable oil volumes iresie 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 contdat af 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 Wyominthe 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 Qil plus Le@smdensate Reserves Sales from 2009 to pfésent

14 As discussed on page 18 above, the economic incenti@Bi(G is no longer in play, and plugging of existing wells is ongoing.
15 nttps://www.eia.govidnav/ng/hist/res_epccond_r05_swy. mmbbldddcessed 04052019)
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Figure 7: Total Wyoming Crude Oil plus Lease Condensate Reserves Sales From 2009 to 2017
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Similarly, the following figure shows total marketed natural gas from 1990 to ptesent

Figure 8: Total Wyoming Natural Gas Marketed Production 1990 to Present
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16 https://www.eia.gov/dnav/ng/hist/n9050wy2m.haccessed 04042019)
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Statewidé’ and Nationwide Federal Lands

In 2018, the U.S. Geological Survey (USGS) produced a Scientific Investigations Report (SIR) at the request of
BLM: Federal Land&reenhouse Gas Emissions and Sequestration in the UniteddSEstiimates for 20051418

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 thwdt@n the Rocky Mountain and Northern Great Plains

regions. The USGS SIR reports the following:

The emissions estimates span ay&@r period (20062014) and are reported for 28 States and two
offshore areas. Nationwide emissions from all fossil fueddyced on Federal lands in 2014 were 1,279.0
MMT (1,279,000,000 mt) of G&for carbon dioxide (C&), 47.6 MMT CQe for methane (CH4), and 5.5
MMT CQe for nitrous oxide (BD). Compared to 2005, the 2014 totals represent decreases in emissions
for all three greenhouse gases (decreases of 6.1 percent for1GG percent for C and 20.3 percent

for NO). Emissions from fossil fuels produced on Federal lands represent, on average, 23.7 percent of
national emissions for C07.3 percent for ClJ and 1.5percent for NO 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%ef in 2014. Compared to

these nationwide Federal totals, in 2014 Wyomingdés Fed:
natural gas systems were 9,089,000 mt (9.089 MMT)e¢%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) £, and combustion emissions from coal use and mobile

combustion make up the remainder.

From2005 through 2014, 2008 had the highest&e@missions 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 | ev eThse 20ll4rotals Gepsédnt dedreases in emissions for all three greenhouse gases compared to
2005 values, with reductions of 6.1 percent for.CkD.5 percent for CKHland 20.3 percent for® . 0

The SIR also reports the following:

In general, as of 2014, Wyoming, offshonaf{GNew Mexico, Louigina, and Colorado had the highest
CO:emissions from fuels produced on Federal lands (fig. 2). The@i3sions attribted to Federal
lands in Wyoming are 57 percent of the total from Federal lands in all States and offshare@rdzined.
Emissions estimates for the release of: @i 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 ofetiméssions estimated are roughly parallel to the
Federal lands production volumes (U.S. Energy Information Admitiistra2015a). States that produced
the most fuel from Federal lands are associated with the highest emissionsf@HeCGand NO. These
relationships vary slightly relative to absolute production because different fuels require different
extraction methods and fuel uses emit varying amounts of greenhouse gases.

7 As it relates to information presented in the USGS SIR, and the WOGCC calculations, the emisbiasedaoe raw productionformation

(rather than being produced from a wethission factor through an air quality analysis which would have included specific BTU and therm
information), they are generally presented in totab &@n though the EPA Equivalency Calculator willogghem as Cg. All Proposed

Action calculated indirect emission estimates presented in this EA were calculated using the EPA equaivalency caleuapmeaadted as

COse. Regional emission comparisons in Section 4.0 are also presentegeire@&though they are reported as g@the USGS SIR, for
consistencies sake.

18 hitps://pubs.er.usgs.gov/publication/sir20185(Bicessed 3/22/2019)

19 Extractive emissions are defined as @t)Zmissions of greenhouse gases from ongoing extraction activities and product transportation in the

petroleum and natural gas industrieso, and stationarogoffossihilels st i on e mi
in all nontranspatation sectors, including electricity generation, industrial feedstocks, and residential anéaora i a | heating. o
2®The Buffalo RMP FEIS (at 694), estimates that in thentyaear 2024 (yeeé¢

planning area could be 10,157,051 mt tons of CO2e; the Buffalo field office has the largest share of coal productomtimetitaldJ.S.
21 hitps://eerscmap.usgs.gov/fedghg/
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While the USGS SIR reports that total emissions from all fossil fuel dewelopon 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 @f@lissions from fossil fuel production in Wyoming is 701,800mt

(701.5 MMT).

Using 2014 production information from the Wyoming Oil and Gas Comm#&E{atOGCC), BLM calculated that

total estimated indirect G® emissions from all (Federal, state, fee[private]) oil and gas production in the state was
approxinmately 140,100,00 mt (140.1 MMT G& where total oil production was 75,706,328 BBLs and natural gas
production was 1,966,535,934 million cubic feet (M&fJThis 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
COze was mt (total oil production 86,639,046 BBLs, total natural gas production 1,800,588;86*

National GHG Emissions
E P A lnentory of U.S. Greenhouse Gas Emissions and Sinks:-2@98° discusses total U.S. G@missions:

In 2018, total gross U.S. greenhouse gas emissions were 6,676.6 million metric tons carbon dioxide
equivalent (MMT C®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 206Ws&ons increased from 2017 to 2018 by 2.9

percent (188.4 MMT C£EQ.). Net emissions (i.e., including sinks) were 5,903 MMTEZOOverall, net
emissions increased 3.1 percent from 2017 to 2018 and decreased 10.2 percent from 2005 levels as shown
in Talde 2-1. The decline reflects many letgym 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 emisswas driven largely by an increase in £O

emissions from fossil fuel combustion. The increase ine@@ssions from fossil fuel combustion was a

result of multiple factors, including increased energy consumption from greater heating and cooling needs
dueto a colder winter and hotter summer in 2018 compared to 2017.

Table 2-1: Recent Trends in U.5. Greenhouse Gas Emissions and Sinks (MMT CO:z Eq.)

Gas/source 1990 2005 2014 2015 2016 2017 2018
co, 5,128.3 6,131.9 556L7 54124 52923 5253.6 542490
Fossil Fuel Combustion 4.740.0 5,740.7 5,184.8 5031E 49424 48522 503138
Tronspertation 1,450.1 1,856.1 1,7137 1,7253 17653 41,7873 18207
Edectric Power 1,820.0 24000 20371 19006 18089 11,7320 17528
Industrial B57.0 8501 8179 8013 BO14 B05.0 8332
Residential 338.2 3579 34658 3178 2931 2038 3373
Commercial 228 2 2269 232.8 2454 2323 232 .8 246.5
LS. Territoriss 276 407 414 414 41.4 414 414
Non-Energy Use of Fuels 118.5 139.7 120.0 1270 1137 1231 134.6
Iron and Steel Production &

Metallurgical Coke Production 4.7 701 58.2 479 436 406 42 6
Cament Production 335 46.2 304 oG 394 403 40.3
Petroleum Systems 9.6 122 30.5 32.6 230 245 36.8
Natural Gas Systems 32.2 253 20.6 28.3 299 304 35.0
Petrochemical Production 21.6 27.4 26.3 2B8.1 283 2B9 204
Ammonia Production 130 9.2 04 10.6 108 132 135
Lime Production 117 146 142 133 126 128 132
Incineration of Waste B.O 125 104 10.E 109 111 111
Other Process Uses of Carbonates 6.3 7.6 13.0 122 105 5o 10.0
Urea Fertilization 2.0 31 39 a1 4.0 45 4.5|

Trends  2-3

2 http://pipeline.wyo.gov/StatsForState.cfm?00ps=ID96179

2 Volumes converted to G@® using EPA greenhouse gas calculator.

24 https://www.epa.gov/energy/greenhowgesequivalenciesalculator

25 hitps://www.epa.gov/ghgemissions/inventaigreenhous@asemissionsand-sinks1990-2018(accessed 4/14/2020)
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The information presented by the EPA Inventory coincides well with information contained in a report prepared by
the International Energy Agencglobal Energy and C{Btatug(March, 2019y° which found:

[IIn 2015, natural gas emissions surpassed coal emissions, anhtingal Energy Outlook 2019

(AEO2019) Reference case projects that natural gased@ssions will continue increasing as natural gas
use increases. The U.S. electric power séctmw the largest consuming sector for natural@ass

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 t#2024is, EIA projects that

the industrial sector will agaibbecome 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 sectorsoe=xpected 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 CQ emissions in the United States are almoktrain the electric power sector. Only about 10% of

coal CQ 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 nedhliycbokthe exitng

coalfired electricity generating capacity retires within the next decade, the surviving fleet is used more
often, meaning coal és projected decline in electric
suggest.

5.1.3 Air Quality T Environmental Impacts

Refer to Sections 4.2 (pagebd and 4.22.3 of the ARMPA (beginning on pagé488 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 47) of the ARMPA FEIS foa 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 emisstonates 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-8), Section 4.1.1 of the LFO FEIS (beginning on pg. 593) for specifguaility 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 thgsecels 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 possilgffegits 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 equipmeigfctivi
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 tHeases be sold and development proposed and found to be economic:
1 combustion engines (e.qg., fossil fifigbd internal combustion engines used to supply electrical or
hydraulic power for hydraulic fracturing to drive the pumps and rigs used to drill thedvileout the
hydraulic stage plugs and run the production tubing in the well; generators to power drill rigs, pumps and

26 hitps://www.eia.gov/todayinenergy/detail. php?id=38 {@&essed 04012019)
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other equipment; compressors used to increase the pressure of the oil or gas for transport and use; tailpipe
emissions from vehicketransporting equipment to the site),

1 venting (e.g., fuel storage tanks, vents, and pressure control equipment),

1 mobile emissions (e.g., vehicles bringing equipment, personnel or supplies to the location), and

1 fugitive sources (e.g., pneumatic valvesktiaks, 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 N20. Venting may release VOCs/HAPs, H2S, and CH4.
The amount of increased esrions 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, dehydratowhat 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 VO&Rs Hparticulate 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 reservdirigelsicé

additional VOCs and methane, along with hazardous air pollutants such as benzene, ethylbenzdrexaaed n
Pollution also may be emitted from other processes and equipment during production and transportation of oil and
gas from the well to 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 Charig&nvironmental Impacts

Quantitative assessment of impacts isassarily 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 consequerglyitren 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:

1 Fossil fuelcombustion for construction and operation of oil and gas faciliteeg., vehicles driving to and
from production sites, engines that drive drill rigs. These producdrC§diantities that vary depending on
the age, types, and conditions of the equipnasnvell as the targeted formation, locations of wells with
respect to processing facilities and pipelines, and othesgiteific factors;

1 Fugitive CHT CH,4that 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, prsdare required under 40 CFR 98, to
estimate and report their Gldmissions to the EPA; and

1 Combustion of produced oil and ga8LM expects future operations to produce marketable quantities of
oil and gas. Combustion of the oil and gas would releasar@®the atmosphere. Fossil fuel combustion
is the largest source of global €0

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 cagenerate 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 ofx@@d other GH@missions, and livestock grazing is a potential

source of methane. Other activities with the potential to contribute to climate change include soil erosion from

di sturbed areas and fugitive dust fr omsurfacesdrdcausehi ch ha\
faster snowmelt.

In order to determine the volume of emissions that authorized activities on public lands could emit, BLM
Wyomi ngébs air quality impact analysis in the RMP EI Ss |
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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 emissioniin 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 estimatedgrojected RFD (which included drilling, completing and

placing the wells in production). BLM then calculated totalamitl gagrelated annual emissions for the field office,

for each year of the RMPs expected life, based on those expected emésibiig 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 emissairiee greenhouse gases £ OHs, and NO from

new and existing sources in terms of £0Estimates of emissions from oil and gas activities in the subject RMP
El Ss 6, i necdssurded that all6fGhe potential development identified in the RFRIwoalir?” The

RMP EI Ss 6 -yaas GVP timelire @ @nsure 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 specificresmissio
generating activities, by well type. Al | .®dmisdiohse se act i
and are generally referred to as fioperational 6 emi ssi ol

Leasable Fluid Minerals Conventional Natural GeBevelopment
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 fugitdust
Commuting vehicle exhaust and fugitive dust
Natural gas fired compressors

Dehydrator, separator, and water tank heaters
Dehydrator vents

Tank venting, flashing, and loaalt

Wellhead equipment leaks

Pneumatic pumps and devices

Well pad and road otamation

Wind erosion

Leasable Fluid Minerals 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

2 This was a necessary assumption of the RMP EIS analysis n order to compare the maximum expected emission levels hativesnaaitir
the allowable levels of oil and gas develagthat would be allowed.
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Wellhead equipment leaks
Pneumatic pumps ardevices

Well pad and road reclamation
Wind erosion

Produced water evaporation ponds

Leasable Fluid Minerals 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 loaalt

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 falfsaimgtions:

1 Activities would proceed in accordance with the projections in the RFDs, which are based upon known

geologic conditions, current development technology, and indpstryided data about future planned

development?®

1 Appropriate Required Degigreatures and Best Management Practices will be applied as appropriate and

consistent with regulatory authority.

1 Operations would comply with Federal and state rules and regulations promulgated under the Clean Air

Act.

1 BLM may require project proponents conduct preconstruction and/or project air monitoring to assist in

environmental analysis.

1 BLM will work cooperatively with Wyoming Department of Environmental Quality (WDEQ) to determine

the best mechanism to submit, track, and approve project sg@eHionstruction monitoring or other

monitoring data required by project approval decisions.

1 BLM will work cooperatively with WDEQ to share data collected from the existing Ripdrated

Wyoming Air Resource Monitoring System (WARMS) network and to suppgrto mi n g
monitoring network through siting, operation, and funding of additional monitoring sites.

DEQb s

1 BLM will continue to fund and operate existing National Atmospheric Deposition Program (NADP)

monitoring site in accordance with existing agreement

ai

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 sitespecific @ 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 ppecedyction 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.

281dat 14
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The administrative acts of offering parcels and isguéases (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 &@mission levels presented bel@present baseline emission levels from
existing development plus new emissions from the projected RFDs, which include bdtaderal 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 CQe

Total Annual Direct Oil & Gas G®from full
Federal and Nefederal existing Oil & Gas plus

Planning Area | Total Federal Mineral Acreage Available to Le lands RF@mt/year)
LFO 2,640,00( 1,502,87720
BFO 3,300,00( 684,9083%
BHB 2,500,00(¢ 233,096.(
ARMPA 22,100,00 3,291,209.
TOTAL 30,540,000. 5,712,090.4

In this EA, due to the statewide distribution of the leases analyzed under the Proposed Action, and thypesying

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 emissie estimates (C£) 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 coultiadbtdre 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 technologjyhamate of well

development in Wyoming (See Table 9), development of specificemgiision estimates for lease parcels is

probl ematic because it would require untenable assumpt|
By contrastthe 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 argatedd@iease parcels.

This stepdown, planningareabased aalysis provides greater consistency and continuity with previous analyses

and utilizes existing dat a, including the RFD reports |
Management Group (RMG), as previously described. These RFDs repredegdttheailable data about the

potential future oil and gas activity on BLM administered mineral estates in Wyoming.

Specifically, BLM Wyoming is utilizing the total annual @®estimates for each planning area (based on existing
development and RFDs) uililed by total Federal mineral estate open to leasing in the planning area. This

calculation yields a conservative pmrre CQe emission factor that can be used to calculate an estimate of total

lease sale acreage direct £@metric tons/year). This ppach 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 drillgdll 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 pacre direct C@ emission factor applied the Proposed Action lease acreage
and the resultant total projected annual directeCf@bm the Proposed Action if developed consistent with the RMP
RFD.

2 Lander FEIS, pg 1785; Buffalo RMP FEIS, Table 4.24; Bighorn Basin RMP FEIS, Appendix U, Takled 54 and U27; ARMPA FEIS

pg 411.

¥See Cumul ative Impacts, Secti on 4COke2missiond for afcamparisoradf thell@@WPitao28 s of BF OO0 s
year GWP values.
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