United States Department of the Interior
Bureau of Land Management

Environmental Assessment
for the Royal Gorge Field Office November 2013 Competitive
Oil & Gas Lease Sale

Royal Gorge Field Office
3028 E. Main
Canon City, CO 81212

DOI-BLM-CO-200-2013-0022-EA

May 2013




TABLE OF CONTENTS

Contents
CHAPTER 1 - INTRODUCTION . .....ciitiiiiiieienie sttt sttt 3
1.1 IDENTIFYING INFORMATION. ...ttt sttt 3
1.2 PROJECT LOCATION AND LEGAL DESCRIPTION......cccccoitiiiiiniinene e 4
1.3 PURPOSE AND NEED ......ooo ettt 4
1.3.1 DeCiSION 10 D8 MAE ......ocuiiiiiiiiee s 4
1.4 PUBLIC PARTICIPATION ..ottt sttt e snae e e e nnae e nnneeen 6
I A Yoo o [ o SR 6
1.4.2 Public COMMENT PEITOM .......ooiiiiiie it 7
CHAPTER 2 - ALTERNATIVES ..ottt 8
2.1 INTRODUCTION. ..ottt e et e e st e e e snae e e nnaeeenneeas 8
2.2 ALTERNATIVES ANALYZED IN DETAIL ..ot 8
2.2.1 NO ACHON AREINALIVE.......eiiieiiee ettt sre e enreenee s 8
2.2.2 Proposed Action - Lease All Nominated Parcels in Conformance with the RMP ...... 8
2.3 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL ................. 8
2.4 Plan ConformanCe REVIEW .........c.couuiiiiiiiiie sttt sb et 9
CHAPTER 3 — AFFECTED ENVIRONMENT AND EFFECTS ....ccoiiiee e 9
3.1 INTRODUGCTION. ...ciiiiit ittt sttt sttt b et b s e 9
The following issues were determined to not be present or not expected to be impacted
by the proposed action and alterNatiVes: ...........ccocv i 9
3.2 ENVIRONMENTAL CONSEQUENCES OF THE NO ACTION ALTERNATIVE
10
3.3 PAST, PRESENT AND REASONABLY FORESEEABLE ACTIONS................... 10
3.4 Environmental Consequences of Leasing and Potential Development..................... 13
341 PRYSICAI RESOUITES.......oitiitiitiiiieiieiieie ettt bbbttt 13
3.4.2 BiolOgiCal RESOUICES .....c..ecuieivieiictie ettt st ettt sreene e 27
3.4.3 Heritage Resources and HumMan ENVIrONMENT..........ccocoiiiiiininenieee e 44
344 LANA RESOUICES .....veuveieteite ettt ee ettt sttt e et ettt eebe e s e s et enaesbesbeaneene e 55
CHAPTER 4— COORDINATION AND CONSULTATION ...t 57
ATLACNIMENT A Lottt et sttt e bt et e e bt e s e et et e sbenbesbeane e 62
Attachment B - Stipulation EXNIDITS ..o 67

ATEACHMENT C — IMAPS ...ttt ettt e b e e ste e re et eebeaneesreenneenee e 75



CHAPTER 1 - INTRODUCTION
1.1 IDENTIFYING INFORMATION

BACKGROUND:

It is the policy of the Bureau of Land Management (BLM) as derived from various laws,
including the Mineral Leasing Act of 1920 and the Federal Land Policy and Management Act of
1976, to make mineral resources available for disposal and to encourage development of mineral
resources to meet national, regional, and local needs.

The BLM’s Colorado State Office conducts quarterly competitive lease sales to sell available oil
and gas lease parcels. A Notice of Competitive Lease Sale, which lists lease parcels to be offered
at the auction, is published by the Colorado State Office at least 90 days before the auction is
held. Lease stipulations applicable to each parcel are specified in the Sale Notice. The decision
as to which public lands and minerals are open for leasing and what leasing stipulations may be
necessary, based on information available at the time, is made during the land use planning
process. Constraints on leasing and any future development of split estate parcels are determined
by the BLM in consultation with the appropriate surface management agency or the private
surface owner.

In the process of preparing a lease sale, the Colorado State Office sends a draft parcel list to each
field office where the parcels are located. Field Office staff then review the legal descriptions of
the parcels to determine if they are in areas open to leasing and that appropriate stipulations have
been included; verify whether any new information has become available that might change any
analysis conducted during the planning process; confirm that appropriate consultations have been
conducted; and identify any special resource conditions of which potential bidders should be
made aware. The nominated parcels are posted online for a two week public scoping period.
This posting also includes the appropriate stipulations as identified in the relevant RMP. The
BLM prepares an analysis consistent with the National Environmental Policy Act (NEPA),
usually in the form of an Environmental Assessment (EA). Comments received from the public
are reviewed and incorporated into the NEPA document, as applicable.

After the Field Office completes the draft parcel review and NEPA analysis and returns them to
the State Office, a list of available lease parcels and associated stipulations is made available to
the public through a Notice of Competitive Lease Sale (NCLS). Lease sale notices are posted on
the Colorado BLM website at:
http://www.blm.gov/nm/st/en/prog/energy/oil_and_gas/lease_sale_notices.html. On rare
occasions, the BLM may defer or withhold additional parcels prior to the day of the lease sale.
In such cases, the BLM prepares an amendment to the sale notice.

If the parcels are not leased at the November 2013 lease sale, then they will remain available to
be leased for a period of up to two years to any qualified lessee at the minimum bid cost. Parcels
obtained in this way may be re-parceled by combining or deleting other previously offered lands.
Mineral estate that does not get leased after an initial offering, and is not leased within a two year
period, must go through a competitive lease sale process again prior to being leased.



The act of leasing does not authorize any development or use of the surface of lease lands,
without further application and approval by the BLM.

The BLM may receive future Applications for Permit to Drill (APDs) for those parcels that are
leased. When those APDs are received, additional site-specific NEPA analysis will be done.

Eleven parcels comprising 2,528.31 acres within the Royal Gorge Field Office (RGFO) were
nominated for the November 2013 Competitive Oil and Gas Lease Sale. This figure is
comprised of 1,183.46 acres of federal land and 1,344.85 acres of split-estate land. The legal
descriptions of the nominated parcels are in Attachment A.

This EA documents the review of the nominated parcels under the administration of the Royal
Gorge Field Office. It serves to verify conformance with the approved land use plan and
provides the rationale for deferring or dropping parcels from a lease sale.

In accordance with Colorado BLM Instruction Memorandum No. CO-2012-027 and BLM
Instruction Memorandum No. 2010-117, this EA will be released for 30 days of public comment.
Any comments received within the timeframe will be considered and incorporated into the EA as
appropriate.

PROJECT NAME: November 2013 Competitive Oil and Gas Lease Sale

1.2 PROJECT LOCATION AND LEGAL DESCRIPTION

LEGAL DESCRIPTION:

Please see Attachments A, B, and C for legal locations and Attachment E for maps of the project
locations.

1.3 PURPOSE AND NEED

The purpose of the Proposed Action is to consider opportunities for private individuals or
companies to explore for and develop oil and gas resources on public lands through a
competitive leasing process.

The need for the action is to respond to the nomination or expression of interest for leasing,
consistent with the BLM’s responsibility under the Mineral Leasing Act (MLA), as amended, to
promote the development of oil and gas on the public domain. Parcels may be nominated by the
public, the BLM or other agencies. The MLA establishes that deposits of oil and gas owned by
the United States are subject to disposition in the form and manner provided by the MLA under
the rules and regulations prescribed by the Secretary of the Interior, where consistent with
FLPMA and other applicable laws, regulations, and policies.

1.3.1 Decision to be Made



The BLM will decide whether or not to lease the nominated parcels and, if so, under what terms
and conditions.

COLORADO

General Parcel Locations (Please see maps Attachment C)




1.4 PUBLIC PARTICIPATION

1.4.1 Scoping

The principal goals of scoping are to identify issues, concerns, and potential impacts that require
detailed analysis. The BLM uses both internal and external scoping to identify potentially
affected resources and associated issues.

Internal scoping was conducted through interdisciplinary (ID) team meetings and discussion of
the nominated parcels. The following issues were identified:

Parcel 6672 is largely within the Queens State Wildlife Area (SWA). Would those
wildlife elements and characteristic that define the SWA be compromised by leasing
these two small tracts? Concerns revolved around riparian environments, waterfowl and
shorebird habitats and potential bald eagle nest sites.

Parcel 6671 has a potential for erodible soils.

Parcel 6657, adjacent to the Spanish Peaks Wilderness. Is there the potential for or does
it maintain wilderness characteristics?

Parcels 6657, 6658, 6659, 6660, 6661 and 6667 are in potential lynx habitat. U.S. Fish
and Wildlife Service will be consulted on this issue.

External scoping was conducted by posting the nominated lease parcels including preliminary
recommendations and stipulations for two weeks from February 12 through February 26, 2013.
Stipulation summaries, GIS shapefiles, and maps were posted on the BLM Colorado State Office
website:
http://www.blm.gov/co/st/en/BLM_Programs/oilandgas/oil_and_gas_lease/2013/November_201
3_lease_sale.html. This allows the public an opportunity to provide comments, which are then
analyzed and incorporated into the EA as appropriate. Letters were also mailed to affected
private land surface owners whose land overlies federal minerals proposed for leasing.

A total of nine scoping comments were received from the public. All comments were focused on
parcels in Huerfano County, in particular Parcels #6657 adjacent to the Spanish Peaks
Wilderness and #6658 with federally owned surface currently leased for grazing and ranching
operations.

Comments received for parcel #6657 were concerns regarding impacts to the remote relatively
pristine nature of the tracts (situated adjacent to the Spanish Peaks Wilderness) and impacts that
oil and gas development would have on critical elk habitat and depletion and contamination of
groundwater through the reduction of hydrostatic pressure and unforeseen consequences of the
fracking process.

The comments for parcel #6658 focused on impacts to ranching operations and to the economics
of the ranch. Other impacts included impacts to critical elk habitat and elk calving as well as
general wildlife habitat. The lack of available water and visual impacts were also brought
forward.


http://www.blm.gov/co/st/en/BLM_Programs/oilandgas/oil_and_gas_lease/2013/November_2013_lease_sale.html
http://www.blm.gov/co/st/en/BLM_Programs/oilandgas/oil_and_gas_lease/2013/November_2013_lease_sale.html

One additional comment sited potential impacts to all Huerfano County parcels. In addition to
those claimed impacts listed above the commenter lists economic impacts to ranch operations for
parcel #6659 and impacts to antelope, eagle nesting sites and water resources for both 6658 and
6659. Although there are no current leases or development on parcels #6660, #6661 or #6667,
the commenter sites the potential for nearby APDs and the impacts that they and any additional
BLM development would have on groundwater and water supplies in general.

Comments were received from Colorado Parks and Wildlife with concerns related to parcel
#6672 being located within the Queens State Wildlife Area (SWA). Specific concerns revolve
around a portion of this small parcel (9.65 acres, section 8) being below the fluctuating shoreline
of the reservoir and the remainder supporting a cottonwood grove home to a variety of birds and
wildlife. In addition the parcel contains an unoccupied house, public restrooms, a boat ramp and
a large parking area. Another very small portion (0.7 acres in section 23) not technically in the
SWA but surrounded by the SWA, exists near the water line in a cottonwood grove and could
only be accessed by crossing the SWA with a new road. CPW also indicated that concerns for
other parcels were addressed with applied stipulations.

Issues ldentified:
e Air
Fluid minerals
Terrestrial wildlife
Migratory birds
Wetland and riparian environments
Soils
Surface and ground water
Economics
Recreation
Visual resources
Lands with wilderness characteristics
Forestry

Several issues were considered during project scoping but dismissed from detailed analysis
because there would be no potentially significant effects related to the issues resulting from any
of the alternatives presented below. The following resources were determined by an ID Team of
resource specialists, following their onsite visit and review of the RMP and other data sources to,
not be present or to not have the potential to be significantly impacted were: Realty
Authorizations, Prime and Unique Farmlands, Special Designations (e.g. NLCS, ACEC),
Cadastral Survey, Environmental Justice.

1.4.2 Public Comment Period

The preliminary draft of this EA and the unsigned Finding of No Significant Impact (FONSI) are
available for a 30-day public review and comment period beginning May 3, 20and ending June
3, 2013. The document is available online at

http://www.blm.gov/co/st/en/BLM _Information/nepa/rgfo.html and in the public room at the



http://www.blm.gov/co/st/en/BLM_Information/nepa/rgfo.html

Royal Gorge Field Office. The document may be viewed during regular business hours (7:45
a.m. to 4:30 p.m.), Monday through Friday, except holidays. Comments should be sent to:
blm_co_rg_comments@blm.gov or hardcopy comments mailed to 3028 E. Main, Canon City,
CO 81212 by close of business on June 3, 2013. Comments received from the public will be
analyzed and incorporated into the EA as appropriate.

CHAPTER 2 - ALTERNATIVES

2.1 INTRODUCTION

The purpose of this chapter is to provide information on the Proposed Action and Alternatives.
Alternatives considered but not analyzed in detail are also discussed.

2.2 ALTERNATIVES ANALYZED IN DETAIL

2.2.1 No Action Alternative

The BLM NEPA Handbook (h-1790-1) states that for EAs the No Action Alternative generally
means that the Proposed Action would not take place. In the case of a lease sale, the leasing of
particular parcels would not take place.

The No Action Alternative would defer the lease parcels from the November 2013 lease sale.
The parcels could be considered for inclusion in future lease sales. Surface management would
remain the same and ongoing oil and gas development would continue on surrounding private,
state, and federal leases.

2.2.2 Proposed Action - Lease All Nominated Parcels in Conformance with the
RMP

Under this alternative, the BLM would lease Federal mineral estate in all nominated parcels
available for leasing in the resource area in accordance with the RGFO RMP (May 1996). The
current lease sale includes parcels in Bent, Huerfano, Kiowa and Weld Counties. Those lands
proposed for lease total 2,528.31 acres of federal mineral estate and are described in Attachment
A and are shown with maps in Attachment C. Lands offered for lease are a mix of federal and
private surface. The lands have been grouped into appropriate lease parcels for competitive sale
as oil and gas leases in accordance with the 43 CFR 3100 regulations. The leases would include
the standard lease terms and conditions for development of the surface of oil and gas leases
provided in 43 CFR 3100. Stipulations to protect other surface and subsurface resources would
apply, as prescribed by the RMP. These stipulations are described in Attachment A.

2.3 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

An alternative was considered that would offer all of the parcels that are administratively
available for leasing with a no surface occupancy stipulation. This alternative was not carried
forward into detailed analysis because it is not supported by the RMP; it would only prohibit



surface occupancy for oil and gas development; whereas, other non-oil and gas occupancy may
not be similarly constrained. Further, it unnecessarily constrains oil and gas occupancy in areas
where the RMP has determined that less restrictive stipulations would adequately mitigate the
anticipated impact.

No other alternatives to the proposed action were identified that would meet the purpose and
need of the proposed action.

2.4 Plan Conformance Review

The proposed action was reviewed for conformance (43 CFR 1610.5, BLM 1617.3) with the
following plan:
Name of Plan: Royal Gorge Record of Decision and Resource Management Plan (RMP)

Date Approved: May 13, 1996

Decision Language: 672,000 acres of BLM administered mineral estate within the
Northeast Planning Area are open to oil and gas leasing and development, subject to the
lease terms and (as applicable) lease stipulations.

The Royal Gorge and Northeast RMPs identified areas open for oil and gas leasing, and specified
stipulations that would apply to leases. The proposed lease sales are within the areas identified
as open to leasing. Based on the RMPs, specific stipulations are attached to each lease parcel.

CHAPTER 3 - AFFECTED ENVIRONMENT AND EFFECTS

3.1 INTRODUCTION

The CEQ Regulations state that NEPA documents “must concentrate on the issues that are truly
significant to the action in question, rather than amassing needless detail” (40 CFR 1500.1(b)).
While many issues may arise during scoping, not all of the issues raised warrant analysis in an
environmental assessment (EA). Issues will be analyzed if: 1) an analysis of the issue is
necessary to make a reasoned choice between alternatives, or 2) if the issue is associated with a
significant direct, indirect, or cumulative impact, or where analysis is necessary to determine the
significance of the impacts.

The following issues were determined to not be present or not expected to be impacted by the
proposed action and alternatives:

e Realty Authorization

Prime and Unique Farmlands

Special Designations (NLCS, ACEC)
Cadastral Survey

Environmental Justice



In January 1997, the Colorado State Office of the BLM approved the Standards for Public Land
Health and amended all RMPs in the state. Standards describe the conditions needed to sustain
public land health and apply to all uses of public lands. The findings for each of the five
standards are located in the respective resource section of Chapter 3.

3.2 ENVIRONMENTAL CONSEQUENCES OF THE NO ACTION
ALTERNATIVE

Under the No Action Alternative, the eleven parcels totaling 2,528.31 acres would not be leased.
There would be no subsequent impacts from oil and/or gas construction, drilling, and production
activities. The No Action Alternative would result in the continuation of the current land and
resource uses in the proposed lease areas. The No Action Alternative is also used as the baseline
for comparison of the alternatives.

The BLM assumes that the No Action Alternative (no lease option) may result in a slight
reduction in domestic production of oil and gas. This reduction would diminish federal and state
royalty income, and increase the potential for federal lands to be drained by wells on adjacent
private or state lands. The public’s demand for oil and gas is not expected to change; oil and gas
consumption is driven by a variety of complex interacting factors including energy costs, energy
efficiency, availability of other energy sources, economics, demographics, and weather or
climate. If the parcels are not leased, energy demand would continue to be met by other sources
such as imported fuel, alternative energy sources (e.g., wind, solar), and other domestic fuel
production. This displacement of supply could offset any reductions in emissions and
disturbance achieved by not leasing the subject tracts in the short term. There is increased
potential for drainage to occur from adjacent lands that are developed.

3.3 PAST, PRESENT AND REASONABLY FORESEEABLE ACTIONS
NEPA requires federal agencies to consider the cumulative effects of proposals under their
review. Cumulative effects are defined in the Council on Environmental Quality (CEQ)
regulations 40 CFR §1508.7 as “the impact on the environment that results from the incremental
impact of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency . . . or person undertakes such other actions.” In its guidance, the
CEQ has stated that the “cumulative effects analyses should be conducted on the scale of human
communities, landscapes, watersheds, or airsheds” using the concept of “project impact zone”
(i.e., the area that might be influenced by the proposed action).

Offering and issuing leases for the subject parcels, in itself, would not result in cumulative
impacts to any resource. Nevertheless, future development of the leases could be an indirect
effect of leasing. The RMP/EIS, provides the BLM’s analysis of cumulative effects of oil and
gas development based on the reasonable, foreseeable oil and gas development scenario. This
analysis is hereby incorporated by reference and is available at
http://lwww.blm.gov/co/st/en/BLM_Programs/land_use_planning/rmp/archived/royal_gorge.
The cumulative impacts analysis in the RMP/EIS accounted for the potential impacts of
development of lease parcels in the planning area as well as past, present and reasonably
foreseeable actions known at that time. This analysis expands upon the RMP/EIS analysis by
incorporating new information.
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The following activities will be considered in the cumulative impacts analysis of the proposed
action and alternatives.

Past Actions

There has been no prior oil and gas activity on any of the offered parcels. Previous activity on
those parcels on private land is often hard to determine but evidence indicates that livestock
grazing has been the predominant use. Of those parcels involving public land, numbers 6657,
6658 and 6667 have active grazing leases. No other evidence of any past actions by the BLM,
has occurred on these parcels. From aerial photography and visits to those parcels on the eastern
plains, over grazing and several years of drought conditions has produced an almost barren
landscape in some locations. Parcel 6672 in Kiowa County is adjacent to Neenoshe and Neeskah
reservoirs. Due to years of drought and redirecting the water that use to fill these reservoirs, they
are now little more than dry playas.

Present Actions
The only actions occurring currently on the offered parcels is the continued livestock grazing
(those with active grazing).

Reasonably Foreseeable Future Actions
For those parcels involving public land there are no pending actions other than continued
livestock grazing.

Weld County — this parcel is located in northeastern Weld County close to the Wyoming state-
line and is estimated to have low future development potential ranging from 1 to 5 wells per
township. This parcel is 6 to 7 townships away (going southwest) towards the heavy
development area known as the Wattenberg Field, whose future development potential is very
high at greater than 150 wells per township. There are no applications for drilling currently being
made near the parcel.

Huerfano County — these 5 parcels located in the center of the county are predicted to be in a low
future development area numbering between 1 to 5 wells per township, although there has been
Ieasin% interest in this area since mid-to-late 2011 with some permitting activity starting in 2012.
The 6™ parcel located on the boundary between Huerfano and Las Animas counties is also
located in an area having low future development potential.

Kiowa County — this parcel is located in an area predicted to have low future development,
estimated potential ranging from 1 to 5 wells per township. Modest permitting activity (6
approved, 1 pending) being issued recently within two townships of this parcel.

Bent County — these 3 parcels located roughly in the center of the county were categorized as

being in an area having very low future development potential at less than one well drilled per
township. Limited permitting activity in the area.
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Fracking on BLM Colorado Well Sites

Fracturing (known as “fracking” in the oil and gas industry) is a process that uses high pressure
pumps to develop pressure at the bottom of a well to crack the hydrocarbon formation. This aids
extraction of oil and gas deposits that might be left behind by conventional oil and gas drilling
and pumping technology.

Hydraulic fracturing is a 60-year-old process that is now being used more commonly as a result
of advanced technology. About 95 percent of new wells in Colorado are fractured.

Wells are often treated during completion to improve the recovery of hydrocarbons by increasing
the rate and volume of hydrocarbons moving from the natural oil and gas reservoir into the
wellbore. These processes are known as well-stimulation treatments, which create new fluid
passageways in the producing formation or remove blockages within existing passageways. They
include fracturing, acidizing, and other mechanical and chemical treatments often used in
combination. The results from different treatments are additive and complement each other.

This makes it possible to introduce fluids carrying sand, walnut hulls, or other small particles of
material into the newly created crevices to keep the fractures open when the pressure is relieved.
This process increases the flow rate and volume of reservoir fluids that move from the producing
formation into the wellbore. The fracking fluid is typically more than 99 percent water and sand,
with small amounts of readily available chemical additives used to control the chemical and
mechanical properties of the water and sand mixture.

The State of Colorado, through the Colorado Oil and Gas Conservation Commission (COGCC),
establishes prudent regulations to ensure that all resources including groundwater are protected.
COGCC regulations establish casing and cementing standards to ensure that gas being produced
from 8,000 feet down does not leak into the shallower aquifers. These regulations require wells
to be cased with steel pipe and the casing to be surrounded by cement to create a hydraulic seal
within the annular space between the wall of the well bore and the steel pipe. In addition, in
response to the recent concerns raised about hydraulic fracturing, the COGCC has amended the
COGCC regulations to include requirements that address these concerns and will serve to further
mitigate any potential impact from hydraulic fracturing.

In Colorado, the majority of fluids used in the fracturing process are recycled and no fluids are
sent to wastewater treatment plants, which has caused water quality concerns in the eastern
United States. For the small percentage of fluids disposed of, 60 percent goes into deep and
closely-regulated waste injection wells, 20 percent evaporates from lined pits and 20 percent is
discharged as usable surface water under permits from the Colorado Water Quality Control
Commission.

To ensure that hydraulic fracturing is conducted in a safe and environmentally sound manner, the
BLM approves and regulates all drilling and completion operations, and related surface
disturbance on Federal public lands. Operators must submit Applications for Permit to Drill
(APDs) to the agency. Prior to approving an APD, a BLM Colorado geologist identifies all
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potential subsurface formations that will be penetrated by the wellbore. This includes all
groundwater aquifers and any zones that would present potential safety or health risks that may
need special protection measures during drilling, or that may require specific protective well
construction measures.

Once the geologic analysis is completed, the BLM reviews the company’s proposed casing and
cementing programs to ensure the well construction design is adequate to protect the surface and
subsurface environment, including the potential risks identified by the geologist and all known or
anticipated zones with potential risks.

During drilling, the BLM is on location during the casing and cementing of the groundwater-
protective surface casing and other critical casing and cementing intervals. Before hydraulic
fracturing takes place, all surface casing and some deeper, intermediate zones are required to be
cemented from the bottom of the cased hole to the surface. The cemented well is pressure tested
to ensure there are no leaks and a cement bond log is run to ensure the cement has bonded to the
casing and the formation. If the fracturing of the well is considered to be a “non-routine”
fracture for the area, the BLM will always be onsite during those operations as well as when
abnormal conditions develop during the drilling or completion of a well.

3.4 Environmental Consequences of Leasing and Potential Development

3.4.1 Physical Resources

3.4.1.1 Air Quality and Climate

Affected Environment:

The U.S. Environmental Protection Agency (EPA) has established national ambient air quality
standards (NAAQS) for criteria pollutants, including carbon monoxide (CO), nitrogen dioxide
(NO,), ozone (O3), particulate matter (PMyo and PM ), sulfur dioxide (SO;), and lead (Pb).
Exposure to air pollutant concentrations greater than the NAAQS has been shown to have a
detrimental impact on human health and the environment. The EPA has delegated regulation of
air quality under the federal Clean Air Act to the State of Colorado. The Colorado Department
of Public Health and Environment (CDPHE), Air Pollution Control Division (APCD)
administers Colorado’s air quality control programs and is responsible for issuing permits for
emission sources. The State has established the Colorado Ambient Air Quality Standards
(CAAQS), which can be more, but not less stringent then the NAAQS. In addition to the criteria
pollutants, regulations also exist to control the release of hazardous air pollutants (HAPs). HAPs
are chemicals that are known or suspected to cause cancer or other serious health effects, such as
reproductive effects or birth defects, or adverse environmental effects. EPA currently lists 188
identified compounds as hazardous air pollutants, some of which can be emitted from oil and gas
development operations, such as benzene, toluene, and formaldehyde. Ambient air quality
standards for HAPs do not exist; rather these emissions are regulated by the source type, or
specific industrial sector responsible for the emissions. All of the counties where the lease sale
parcels are located within are currently in attainment of all the NAAQS.

13



Table 3.4.1.1-1 NAAQS (EPA 2012)

Pollutant

Primary/

. . Averaging Time Level Form
[final rule cite] Secondary ging
Carbon Monoxide imar 8-hour 9 ppm Not to be exceeded more than
[76 FR 54294, Aug 31, 2011] | P y 1-hour 35 ppm once per year
I[_YETa?:R 66964, Nov 12, 2008] Eer:gﬁgﬁg,nd Rolling 3 month average | 0.15 pg/m®  |Not to be exceeded
Nitrogen Dioxide primary 1-hour 100 ppb 2532a[;§rcentlle, averaged over
[75 FR 6474, Feb 9, 2010] - 5
[61 FR 52852, Oct 8, 1996] Eéggﬁéﬁr?n Annual 53 ppb Annual Mean
Ozone rimary and Annual fourth-highest daily
[73 FR 16436, Mar 27, 2008] Eecond);r 8-hour 0.075 ppm maximum 8-hr concentration,
' ' y averaged over 3 years
Annual 12 we/m? Annual mean, averaged over 3
PM primary and HE years
2.5 f
Particle Pollution secondary 24-hour 35 pg/m® gSt:a?;arcentl le, averaged over
[Dec 14, 2012] Y
rimary and , Not to be exceeded more than
PMyo Eecon dar 24-hour 150 pg/m once per year on average over
y 3 years
99th percentile of 1-hour daily
primary 1-hour 75 ppb maximum concentrations,
Sulfur Dioxide averaged over 3 years
gg EE ggg;g Jslér;)tzlzl‘l 2?;%] primary Annual 0.03 ppm Arithmetic Average
secondary | 3-hour 0.5 ppm Not to be exceeded more than

once per year

Ambient air quality in the affected environment (i.e. compliance with the NAAQS) is
demonstrated by monitoring for ground level (i.e. receptor height) atmospheric air pollutant
concentrations. In general, the ambient air measurements show that existing air quality in the
region is good. Concentrations for the various air pollutants are below the applicable state and
federal ambient air quality standards. The majority of the parcels are located in the eastern
plains counties, which are those to the east of the urbanized 1-25 corridor. According to CDPHE,
there have been a number of communities that were monitored for particulates and meteorology
but not for any of the gaseous pollutants. The monitors were discontinued in the late 1970°s and
early 1980’s after a review of the data showed that the concentrations were well below the
standard and trending downward. Currently, there are two PM;o monitoring sites and one
meteorological site in Lamar and a background PM; s monitor in Elbert County. The Lamar
monitors have recorded exceedances of the 24-hour PMjq standard in the past three years,
however CDPHE maintains the exceedances were associated with high winds and blowing dust

from dry conditions.
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http://epa.gov/airquality/carbonmonoxide/
http://www.gpo.gov/fdsys/pkg/FR-2011-08-31/html/2011-21359.htm
http://epa.gov/airquality/lead/
http://www.gpo.gov/fdsys/pkg/FR-2008-11-12/html/E8-25654.htm
http://epa.gov/airquality/nitrogenoxides/
http://www.gpo.gov/fdsys/pkg/FR-2010-02-09/html/2010-1990.htm
http://www.gpo.gov/fdsys/pkg/FR-1996-10-08/html/96-25786.htm
http://epa.gov/airquality/ozonepollution/
http://www.gpo.gov/fdsys/pkg/FR-2008-03-27/html/E8-5645.htm
http://epa.gov/airquality/particlepollution/
http://epa.gov/airquality/sulfurdioxide/
http://www.gpo.gov/fdsys/pkg/FR-2010-06-22/html/2010-13947.htm

Only the Park and Weld County parcels are located out of the CDPHE eastern plains monitoring
area. Ozone monitoring in Park county shows the air quality is attaining the standard. Weld
County has experienced ozone issues in the past and portions of the county are currently
designated as non-attainment for the 8 hour ozone standard. Ozone is not emitted directly from
sources, but is chemically formed in the atmosphere via interactions of oxides of nitrogen (NOx)
and volatile organic compounds (VOCs) in the presence of sunlight and under certain
meteorological conditions (NOx and VOCs are Ozone precursors). Ozone formation and
prediction is complex, generally results from a combination of significant quantities of VOCs
and NOx emissions from various sources within a region, and has the potential to be transported
across long ranges. The parcels are located outside of the non-attainment area.

The proposed lease parcels are located throughout the Royal Gorge Field Office planning area
boundaries. Table 3.4.1.1-2 below shows the parcel summary data on a per County basis. An
analysis of the Colorado Oil and Gas Conservation Commission (COGCC) database for
producing wells and production data within the County is also provided to convey the level of
current intensity for oil and gas development within the vicinity of the parcels. Additionally,
table 3.4.1.1-2 provides the county level emissions inventories and has been provided to fully
describe the affected environment in terms of current emissions intensities.

Table 3.4.1.1-2 Parcel County Production Data (2011)

Total County County Ave. County Ave. County Ave.
County Parcel ID Parcel Producing Monthly Oil Monthly Gas Monthly H,0
Acres Wells Prod. (bbl) Prod. (Mcf) Prod. (bbl)
6662, 6669,
Bent 6671, 6672 905.5 40 35 23,674 31
6657, 6658,
Huerfano = 6659, 6660, 1,562.8 80 0 1,171,339 44,363
6661, 6667
Kiowa 6672 104 119 18,276 33,346 186,911
Weld 6664 40 22,324 2,220,679 19,966,060 954,833

County PM;, PM,s VOC CO NOx SO, co, CH, N,0 NH; HAP

Bent 1,254 314 501 5,495 1,822 20 64,534 5 0 6 2,590
Huerfano 1,499 368 570 7,126 1,338 27 161,113 13 1 18 1,716
Kiowa 8,141 1,588 410 4,460 1,333 11 60,048 7 0 5 2,318
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Weld 28,890 6,000 | 28,880 62,281 20,271 493 1,687,528 89 15 14,840 5,950

Table 3.4.1.1-3 County Emissions Inventory Data (EPA - 2008 NEI - TPY)

There is broad scientific consensus that humans are changing the chemical composition of
Earth’s atmosphere. Activities such as fossil fuel combustion, deforestation, and other changes
in land use are resulting in the accumulation of trace greenhouse gasses (GHGS) such as carbon
dioxide (CO;), methane (CHj,), nitrous oxide (N,O), and several industrial gases in our
atmosphere. An increase in GHG emissions is said to result in an increase in the earth’s average
surface temperature, primarily by trapping and decreasing the amount of heat energy radiated by
the earth back into space. The phenomenon is commonly referred to as global warming. Global
warming is expected, in turn, to affect weather patterns, average sea level, ocean acidification,
chemical reaction rates, precipitation rates, etc., which is commonly referred to as climate
change. The Intergovernmental Panel on Climate Change (IPCC) has predicted that the average
global temperature rise between 1990 and 2100 could be as great as 5.8°C (10.4°F), which could
have massive deleterious impacts on the natural and human environments. Although GHG levels
have varied for millennia (along with corresponding variations in climatic conditions),
industrialization and burning of fossil carbon sources have caused GHG concentrations to
increase measurably, from approximately 280 ppm in 1750 to 396 ppm in 2012 (as of June). The
rate of change has also been increasing as more industrialization and population growth is
occurring around the globe. This fact is demonstrated by data from the Mauna Loa CO, monitor
in Hawaii that documents atmospheric concentrations of CO, going back to 1960, at which point
the average annual CO, concentration was recorded at approximately 317 ppm. The record
shows that approximately 70% of the increases in atmospheric CO, concentration, or build up,
since pre-industrial times has occurred within the last 50 years. In the coming decades climate
change may lead to changes in the Mountain West and Great Plains, such as increased drought
and wild land fire potential.

Environmental Effects:

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts: The
decision to offer the identified parcels for lease would not result in any direct emissions of air
pollutants. However, the future development of these leases will result in emissions of criteria,
HAP and GHG pollutants. The assessment of the relationship between GHG emissions and
climate change is in a formative phase. While it is not possible to accurately quantify potential
GHG emissions in the affected areas as a result of making the proposed tracts available for
leasing, some general assumptions can be made (e.g., selling the proposed tracts may lead to the
drilling of new wells). Subsequent development of any leases sold would result in both short and
longer term incremental increases in overall emissions of pollutants, including GHGs.
Developmental air impacts will be addressed in a subsequent analysis when lessees file an
Application for Permit to Drill (APD). All proposed activities including, but not limited to,
exploratory drilling activities would be subject to applicable local, State, and Federal air quality
laws and regulations.

Any subsequent activity authorized after APD approval could include soil disturbances resulting
from the construction of well pads, access roads, pipelines, power lines, and drilling. Any
disturbance is expected to cause increases in fugitive dust and potentially inhalable particulate
matter (specifically PMyo and PM;5s) in the project area and immediate vicinity. Particulate
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matter, mainly dust, may become airborne when drill rigs and other vehicles travel on dirt roads
to drilling locations. Air quality may also be affected by exhaust emissions from engines used
for drilling, transportation, gas processing, compression for transport in pipelines, and other uses.

These sources will contribute to potential short and longer term increases in the following criteria
pollutants: carbon monoxide, ozone (a secondary pollutant, formed via photochemical reactions
between VOC and NOx emissions), nitrogen dioxide, and sulfur dioxide. Non-criteria pollutants
(for which no national standards have been set) such as carbon dioxide, methane and nitrous
oxide (GHGS), air toxics (e.g., benzene), and total suspended particulates (TSP), as well as
impacts to visibility, and atmospheric deposition, may also increase as a result of exploration and
development.

During exploration and development, ‘natural gas’ may at times be flared and/or vented from
conventional, coal bed methane, and shale wells (depending on the resources present on the
lease). The gas is likely to contain volatile organic compounds that could also be emitted from
reserve pits, produced water disposal facilities, and/or tanks located at the site. The development
stage may likely include the installation of pipelines for transportation of raw product. New
centralized collection, distribution and/or gas processing facilities may also be necessary.

The BLM will continue to evaluate the impacts of oil and gas exploration and development on
the global climate, and apply appropriate management techniques and BMPs to address changing
conditions. Research has identified the general potential impacts of anthropogenic GHG
emissions and their effects on global climatic conditions. Anthropogenic GHGs differentially
absorb and emit thermal radiation in the atmosphere and therefore may contribute incrementally
to climate change. Changes in global temperatures and climate vary significantly with time, and
are subject to a wide range of driving factors and complex interrelationships. Research on
climate change impacts is an emerging and rapidly evolving area of science, but given the lack of
adequate analysis methods it is not possible to identify specific local, regional, or global climate
change impacts based on potential GHG emissions from any specific project’s incremental
contributions to the global GHG burden.

At a minimum, lessees would be required to install at least 1 producing well (unless the parcel is
included in a unit as some point in the future) during the initial 10 year lease period in order to
continue to have a right to the lease beyond the 10 year period. With that in mind, the BLM has
developed an average per well emissions inventory (table 3.4.1.1-5) based on current resource
recovery methods (i.e. conventional oil and gas vs. coal bed methane) and our knowledge of
development for areas similar to those parcels that have been nominated for lease. The
emissions inventory is for disclosure/informational purposes only. Since it is unknown if the
parcels would be explored and/or developed, or the extent of any subsequent exploration and
development on either a temporal or spatial scale, it is not possible to reasonably assess air
quality impacts through dispersion modeling or another applicable method at this time.

Township = Township Wells / % Federal . Potential
Parcel . Federal . . Township
D Well Producing Wells? Section Mineral / RED® Wells /
Counts® Wells? (640 ac)*  Township’ Parcel’
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6669 0 0 2 16.48 NA 1
6672 8 0 0 2 12.86 NA 1
6671 11 0 8 2 49.13 NA 1
6662 1 0 0 1 0.67 NA 1
6657 3 0 0 1 29.26 NA 2
6658 0 0 0 0 35.34 NA 2
6659 0 0 0 0 88.51 NA 6
- 6660 2
6661 0 0 0 0 25.46 NA 1
6667 1
6664 123 1 24 13 18.76 NA 1

Table 3.4.1.1-4 Parcel Township Development & Minerals Data (2012)

! Colorado Oil and Gas Conservation Commission (COGCC) Database, Facilities Report 2012 for Townships
where parcels are located.

2 COGCC Database, Production (wells) Report (2012) for Townships where parcels are located.

® COGCC GIS Map Intersect Report (Federal minerals layer wells) for Townships where parcels are located.

* COGCC GIS Map Intersect Report (Township Sections), Maximum well counts in any one section within
township where parcel is located (note: 36 sections per township, many sections do not have any wells).

> BLM GIS mineral layer intersect calculations (conventional and coal bed methane).

® RGFO 2012 RFD data is not publicly available at this time.

" Potential exploration and development wells are based on a statistical analysis of mineral potential, current
development levels, producing wells, and in some cases where RFD is projected to be very low (i.e. less than 1 well
per township), we assume at least one well or spud per parcel to hold the lease if economically recoverable minerals
are found.

Table 3.4.1.1-5 Per Well (type/phase) Emissions (Tons)
Phase PMy,, PM,s; VOC co NOy SO, Cco, CH, N,O HAP
Conventional
Construction
CBM
Construction

5.21 0.64 0.05 0.23 0.72 0.02 108.1 0.00 0.00 0.01

3.37 0.44 0.03 0.12 0.36 0.01 | 56.58 @ 4.06 0.00 0.00

Conventional
Production

CBM
Production

Some of the RGFO lease sale parcels are located relatively close to sensitive areas with respect
to air quality. Specifically, these lease parcels are as close as 5 kilometers of the Sensitive Class
Il Area: Greenhorn Mtn. Wilderness and 25 kilometers due east of Class | Area: Great Sand
Dunes National Park (Note: that there is a tall strip of Sangre de Cristo Mountains that separates
these lease parcels and the Great Sand Dunes National Park). There is also a single lease parcel
that borders the Spanish Peaks Wilderness Sensitive Class Il Area. For these reasons, the BLM
plans to assess project-specific impacts during the parcel development plan analysis or
permitting stage. There will be much more detailed information at the parcel development plan
or permitting stages that will allow the BLM to properly estimate potential emissions and
determine potential air quality impacts to these sensitive areas which may be accomplished using

1.15 0.15 6.67 | 1.30 0.73 0.00 | 2519 17.14 @ 0.00 0.43

2.25 0.25 | 13.10 | 1.13 0.62 0.00 181.6 19.05 @ 0.00 131
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air quality modeling or other accepted tools. Substantial emission-generating activities cannot
occur without further BLM analysis and approval of proposals for exploration and development
operations. BLM will make its approval of these activities subject to conditions of approval
addressing air pollutant emissions, as appropriate.

Cumulative Impacts:

This lease sale, when combined with the past, present, and reasonably foreseeable future actions
may contribute incrementally to the deterioration of air quality in the region. At present, any
future potential cumulative impact is unforeseeable and speculative at best, given that the pace,
place, and specific equipment configurations of such development are unknown. Increased
development of fluid minerals will result in a cumulative increase in surface and subsurface
disturbances as well as increase emissions during drilling, completion, and production activities.
The severity of these incremental impacts could be significantly elevated based on any
contemporaneous development (i.e., ether federal or private) in surrounding areas.

Currently, there is only one producing well within any of the Townships (approx. 23,040 acres
each) where the parcels are located. The data shows that within these townships approximately
158 wells have been drilled since record keeping began. The majority of the records indicate
these wells were either dry and abandoned, abandoned locations, or plugged and abandoned.
Any potential cumulative impacts form exploration and development of these leases is not
expected to have significant cumulative impacts within the region. Substantial emission-
generating activities cannot occur without further BLM analysis and approval of proposals for
exploration and development operations. BLM will make its approval of these activities subject
to conditions of approval addressing air pollutant emissions, as appropriate.

Protective/Mitigation Measures:

To ensure a relevant air analysis takes place prior to commencement of future development
activities, lessees are hereby given notice that development plans for leased parcels are required
to be submitted at the time of the first APD filling. Development plans and exploration
submittals shall include all reasonable information about emissions generating activities to assess
or develop an air emissions inventory for the parcel or project. The emissions inventory can then
be used to either qualitatively or quantitatively determine significance of the project in relation to
potential area air quality impacts. No other additional mitigation measures would be required for
leasing beyond those required by applicable local, State and Federal air quality laws and
regulations. However, additional requirements (such as air dispersion modeling assessments or
specific mitigation measures) could be imposed as COA based on the review and approval of
site-specific proposals or another applicable analysis of future exploration and development
activities.

Oil and gas resources may be developed and produced subsequent to the proposed lease sale and
may ultimately be utilized to produce energy. The BLM will evaluate potential emissions of
regulated air pollutants (including GHGs) associated with the development of the oil and gas
resources in a subsequent analysis at the APD stage of the lease life cycle. Project specific GHG
emissions can generally be quantified and compared to overall sector, regional, or global
estimates to provide some measures/context of the level and significance of any potential
impacts. The BLM will continue to evaluate climatic variability and change in the future, and
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apply appropriate management techniques and policy to address changing conditions as
developments occur.

Cumulative Impacts: None

Protective/Mitigation Measures: None

3.4.1.2 Geologic and Mineral Resources

Affected Environment:
The proposed lease parcels are located in eastern Colorado within various geographic areas

including the Denver-Julesgurg Basin, Huerfano Park, the Raton Basin, and the Las Animas arch
area in southeastern Colorado. The Las Animas Arch in southeastern Colorado contains
subsurface sedimentary strata that range from Cambrian through Upper Cretaceous in age. The
Denver Basin consists of Paleozoic, Mesozoic, and Cenozoic sedimentary rock layers. Huerfano
Park is a Laramide structure developed between the Sangre de Cristo Mountains and the Wet
Mountains. The Raton Basin is the southernmost Laramide basin in the Rocky Mountain
Region.

Eastern Colorado supports a wide range of mineral development in addition to oil and gas, site
specific geology would need to be analyzed during the APD NEPA process.

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts:

Sale of the parcels will allow development and recovery of oil and natural gas resources in the
underlying oil and gas bearing formations.

Direct and Indirect Impacts: This activity could lead to increased development of federal mineral
materials products for road and well pad construction to support oil and gas development.

Environmental Consequences of Leasing and Development - Cumulative Impacts:
The minerals resources throughout Front Range are slowly being encumbered by various surface

uses that may not be compatible with future mining activities. Without understanding the mineral
potential for the area of this proposed action, it is unknown if this action will contribute to a
cumulative impact.

Mitigation/Residual Effects:

Site specific geology would need to be analyzed during the APD NEPA process to determine if a
separate permit would be required for use of federal minerals in the construction of roads, pad
building, or for any other construction needs. Federal mineral materials regulations also apply to
split-estate (i.e. a private surface landowner could not dispose of federal mineral materials for
this project, surface or subsurface, without prior authorization from the BLM).
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3.4.1.3 Minerals/Fluid

Affected Environment:

These 11 parcels are located in 3 different geographic areas within the Royal Gorge Field Office:
1) northeastern Weld County near the Wyoming border (1 parcel), 2) central and south-central
Huerfano County (6 parcels), and 3) southeastern Colorado in Bent and Kiowa counties (4
parcels).

Weld County — this parcel is surrounded by a total of 32 wells have been drilled in each of the
eight sections that surround Section 10, however all wells have been plugged and abandoned
with the exception of one well that is currently shut-in and has never produced. The nearest
producer is a BLM minerals J Sand oil well that is located three miles away in Section 6. Area
identified as having low to medium potential for oil & gas development.

Huerfano County (Group 1) — these 5 parcels are centered around the town of Gardner, and are
located next to (one parcel) and north and west of several parcels that were leased in the
November 2011 auction. Historically, only natural gas and carbon dioxide (CO2) have been
found in commercial quantities in this county. There are 5 approved drilling permits near the area
where the nominated parcels are located, 4 of which are using horizontal drilling technology to
target the Niobrara Shale oil formation. Having sufficient water available to support sustained
development may be a concern. Area identified as having medium to high potential for oil & gas
development.

Huerfano County (Group 2) — this parcel is located three sections away from past coalbed
methane producing wells that were required to be plugged by the State of Colorado due to the
presence of methane seeps found in the area. Confirmed seeps ranging between 1.1 and 10.0 ppm
methane gas were found roughly in the northern half of T29S R67W and the very northern
portion of T29S R66W. This is related to the issue where the State of Colorado required
Petroglyph Energy to plug more than 50 of its producing wells (all fee minerals) in recent years,
in addition to plugging wells operated by other companies. The State of Colorado concludes that
the seeps appear to come from several different sources: 1) gas in wells targeting the Vermejos
Coals Formation has been found in the Poison Canyon Formation drinking aquifer, 2) gas has
been found venting from wellheads and pipelines at surface, 3) gas seeping was found at the
ground surface near the Purgatorie River, and 4) gas seeping that occurs from old underground
mines. This is part of a bigger concern, as 59 methane seeps have been confirmed in Huerfano
and Las Animas counties, and steps are being taken to mitigate the effects. In addition, coalbed
methane gas wells in the parcel area can produce up to 1000 to 2000 barrels of water per day per
well, which could lead to water disposal issues if the company isn’t prepared for this.

Southeastern Colorado (Kiowa Group 1) — this parcel includes portions of land totaling 10.35
acres, which is located next to two water reservoirs. Bounded by gas production to the north and
the west-southwest within 3 to 4 miles of the portion of land in Section 8. Numerous dry holes
are in the area. Active area, have 6 approved drilling permits with another permit pending within
two townships distance. Estimate this area to have medium to high potential for oil & gas
development.
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Southeastern Colorado (Bent Group 1) — the area near and between these 2 parcels includes 12
wells that have been drilled and plugged, although 3 wells did have minor gas shows. The
eastern parcel is located within 3 to 4 miles of a small, commercial gas field that is located to the
northeast. The western parcel is located adjacent to a wildlife reserve and is less than a ¥ mile
from a railroad and the small town of Hilton. Two drilling permits have been issued in the
vicinity, one in Section 28, T24S, R49W and the second in Section 20, T22S, R50W. Estimate
this area to have medium potential for oil & gas development.

Southeastern Colorado (Bent Group 2) — this parcel is located in a sparsely drilled area. The
nearest drilled wells are located 3 to 4 miles away, and these wells have all been drilled and
abandoned, many in the 1950s. Prior drilling density is roughly one well per township. No
concerns. Area is estimated to have low to medium potential for oil & gas development.

Surrounding private lands are also leased for oil and gas development, and may provide pads
from which these leases could be directionally or horizontally drilled.

Environmental Consequences of the No Action Alternative:

Recoverable natural gas and oil resources obtained from well drilling operations would not be
developed at this time. There is increased potential for drainage to occur from adjacent lands that
are developed.

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts:
Leasing of the 11 parcels would allow for the development and recovery of oil and natural gas
resources. The RGFO ensures the operator’s proposed casing and cementing program is adequate
to protect all existing resources, minerals, and fresh water zones, 43 CFR §3162.5-2(d).

Environmental Consequences of Leasing and Development - Cumulative Impacts:

As of 4/8/2013, there are 20,128 active wells in Weld County. In BLM’s AFMSS database, there
are 290 wells having Federal minerals. Of these, 80 are plugged leaving 210 active wells having
Federal minerals.

In Huerfano County, 282 wells have been drilled to date and 228 have been plugged and
abandoned, leaving 54 wells that are active or shut-in. Of these, 27 wells have Federal minerals.

In Kiowa County, 880 wells have been drilled and 734 have been plugged, leaving 146 wells
producing or shut-in. Of these, only 2 wells remain having Federal minerals.

In Bent County, 262 wells have been drilled to date and 220 wells have been plugged, leaving 42
wells that are active. Of these, 1 well remains that has Federal minerals.

3.4.1.4 Soils

Affected Environment:
The proposed lease parcels cover a large variety of soil types and conditions ranging from high
elevation moist, cold soils in the Spanish Peaks area to lower elevation dry, warmer soils in the
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east. These soils and associated topography vary in their suitability for use as roads, fill and
related infrastructure during subsequent exploration and production of the lease.

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts:

The act of leasing the parcels for oil and gas development would have no direct impact on soil
resources; however impacts at the exploration and development stage would have impacts on
soils. The magnitude and location of direct and indirect effects cannot be predicted until the site-
specific APD stage of development.

At the exploration and development stage, soils would be physically disturbed through the
removal and compaction of soil and the exposure of subsoils. Direct impacts at this stage would
result from the construction of well pads, roads, powerlines and other infrastructure removing
vegetation, exposing soil, mixing horizons, compaction, loss of productivity, and loss of soil
through wind/water erosion. On most of the lease parcels, wind erosion would be expected to be
minor; however on some of the parcels in the northeast plains wind erosion could be severe.
Decreased soil productivity as a result of these impacts has the potential to hinder revegetation
efforts and leave soils further exposed to erosion. Segregation and reapplication of surface soils
would result in the mixing of shallow soil horizons, resulting in a blending of soil characteristics
and types. This blending would modify physical characteristics of the soils, including structure,
texture, and rock content, which could lead to reduced permeability and increased runoff from
these areas.

Contamination of surface and subsurface soils can occur from leaks or spills of oil, produced
water, and condensate liquids from wellheads, produced water sumps and condensate storage
tanks. Leaks or spills of drilling and hydraulic fracturing chemicals, fuels and lubricants could
also result in soil contamination. Such leaks or spills could compromise the productivity of the
affected soils. Of these materials, leaks or spills of condensate would have the greatest potential
environmental impact. Depending on the size and type of spill, the impact to soils would
primarily consist of the loss of soil productivity. Typically, contaminated soils would be
removed and disposed of in a permitted facility or would be bioremediated in place using
techniques such as excavating and mulching to increase biotic activities that would break down
petrochemicals into inert and/or common organic compounds. These direct impacts of the
development phase are lessened through lease stipulations and the implementation of Best
Management Practices.

Environmental Consequences of Leasing and Development - Cumulative Impacts:
Throughout the lease area there are many activities currently occurring, along with historic
impacts, which affect soil resources. These activities include: oil and gas development,
residential development, grazing, mining and recreation. At the 5" level watershed scale, the
leasing and subsequent development of these parcels would add an additional impact to soil
resources into the future. Most of this impact would be phased in and lessened as individual
wells are completed and older wells are reclaimed.

Mitigation/Residual Effects:
As described in Conditions of Approval at the APD stage, operators could stockpile the topsoil
from the surface of well pads which would be used for surface reclamation of the well pads. If
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the well produces, the top soil can be used for interim reclamation of the areas of the well pad
not in use. If the well is a dry hole, the soil can be used for immediate reclamation. The soil
should not be stockpiled for more than one year. Soil stockpiling and re-spreading should be
carried out under the advisement of BLM personnel. The impact to the soil would be remedied
upon reclamation of well pads when the stockpiled soil that was specifically conserved to
establish a seed bed is spread over well pads and vegetation re-establishes. Upon abandonment
of wells and/or when access roads are no longer in service, the Authorized Officer would issue
instructions and/or orders for surface reclamation/restoration of the disturbed areas as described
in Conditions of Approval at the APD stage. An orderly system of road locations and road
construction requirements (including regular maintenance) would alleviate potential impacts to
the environment from the development of access roads.

3.4.1.5 Water (Surface and Groundwater, Floodplains) (includes a finding on standard 5)

Affected Environment:

Surface Water: The proposed lease parcels are located throughout the South Platte and Arkansas
River basins of Colorado. These areas range from the headwater areas of these rivers in
Huerfano County to the eastern plains near Kansas. In general, the water quality in these rivers
is good near the headwaters and declines as one goes downstream. The major water quality
concerns for these waters is generally sediment and heavy metals in the mountains and
progresses to more organic and salinity related issues on the plains. Potential impacts to site
specific water quality associated with any exploration and development activities would be
assessed for each location during specific project proposals (i.e. at the APD stage).

Ground Water: The proposed lease parcels are located throughout central and eastern Colorado
in varying locations ranging from mountainous areas to the eastern plains. These leases occupy
one of three general aquifers: the valley-fill and intermontane basin aquifers in the west within
Huerfano County, the High Plains Aquifer in the far eastern plains, and the Dakota-Cheyenne
Aquifer in the western portion of the eastern plains. Water quality in these aquifers is variable
depending on which formation the water is located. In some formations, the water quality is very
good, while in others, it is poor. Throughout the lease area, groundwater is relied upon for
domestic and agricultural purposes.

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts:

The act of leasing the parcels for oil and gas development would have no direct impact on water
resources; however activities at the exploration and development stage could have impacts to
water quality. The magnitude and location of direct and indirect effects cannot be predicted until
the site-specific APD stage of development. All parcels would be subject to all watershed
protection ordinances of local municipalities.

Surface Water: Impacts to surface water resources would be associated with the surface
disturbance from the construction of roads, pipelines, well pads, and powerlines. Specific
impacts would be soil compaction caused by construction that would reduce the soil infiltration
rates, in turn increasing runoff during precipitation events. Downstream effects of the increased
runoff may include changes in downstream channel morphology such as bed and bank erosion or

24



accretion. Impacts would be greatest shortly after the start of the activity and decrease over time.
These impacts can also be mitigated by the implementation of Best Management Practices
(BMP) that would design facilities with temporary runoff control measures that would slow
down runoff and capture sediment. These BMP’s would be included at the APD stage to address
site specific conditions based on submitted Surface Use and Drilling Plans.

Chemicals, or other fluids, accidentally spilled or leaked during the development process could
result in the contamination of both ground and surface waters. Authorization of development
projects would be further analyzed at the APD stage and require full compliance with BLM
directives and stipulations that relate to surface and groundwater protection.

Ground Water: The eventual drilling of the proposed parcels would most likely pass
through useable groundwater. Potential impacts to groundwater resources could occur if proper
cementing and casing programs are not followed. This could include loss of well integrity,
surface spills, or loss of fluids in the drilling and completion process. It is possible for chemical
additives used in drilling activities to be introduced into the water producing formations without
proper casing and cementing of the well bore. Changes in porosity or other properties of the
rock being drilled through can result in the loss of drilling fluids. When this occurs, drilling
fluids can be introduced into groundwater without proper cementing and casing. Site specific
conditions and drilling practices determine the probability of this occurrence and determine the
groundwater resources that could be impacted. In addition to changing the producing
formations’ physical properties by increasing the flow of water, gas, and/or oil around the well
bore; hydraulic fracturing can also introduce chemical additives into the producing formations.
Types of chemical additives used in drilling activities may include acids, hydrocarbons,
thickening agents, lubricants, and other additives that are operator and location specific. These
additives are not always used in these drilling activities and some are likely to be benign such as
bentonite clay and sand. Concentrations of these additives also vary considerably since different
mixtures can be used for different purposes in oil and gas development and even in the same well
bore. If contamination of aquifers from any source occurs, changes in groundwater quality could
impact springs and residential wells that are sourced from the affected aquifers. Onshore Order
#2 requires that the proposed casing and cementing programs shall be conducted as approved to
protect and/or isolate all usable water zones.

Known water bearing zones in the lease area are protected by drilling requirements and, with
proper practices, contamination of ground water resources is highly unlikely. Casing along with
cement is extended well beyond fresh-water zones to insure that drilling fluids remain within the
well bore and do not enter groundwater.

Potential impacts to ground water at site specific locations are analyzed through the NEPA
review process at the development stage when the APD is submitted. This process includes
geologic and engineering reviews to ensure that cementing and casing programs are adequate to
protect all downhole resources.

All water used would have to comply with Colorado state water rights regulations and a source
of water would need to be secured by industry that would not harm senior water rights holders.

Environmental Consequences of Leasing and Development - Cumulative Impacts:
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Throughout the lease area there are many activities currently occurring, along with historic
impacts, which affect water quality. These activities include: oil and gas development,
residential development, grazing, mining and recreation. At the 5" level watershed scale, the
leasing and subsequent development of these parcels would add an additional impact to water
resources into the future. Most of this impact would be phased in and lessened as individual
wells are completed and older wells are reclaimed. Overall, it is not expected that the leasing
and possible future development of the parcels would cause long term degradation of water
quality below State standards.

Mitigation/Residual Effects:

Due to the mountainous nature and complex geology of the proposed Huerfano County parcels,
all parcels (#6657, 6658, 6659, 6660, 6661, and 6667) in Huerfano County would need the
following mitigations applied at the APD stage to further protect water quality in the upper
Huerfano Basin:

1. Pads would be sited and designed to divert offsite run-on around the pit. Run-on water
may be diverted around the pit by sloping the pad or constructing diversion ditches or
berms above and/or below the pad cut slope.

2. The BLM would require that an alternative to reserve, completion, and open production
pits be used. Exceptions may only be granted in rare cases with sufficient justification
(e.g., when sufficient protections are described in a design submitted for prior BLM
approval) and after detailed NEPA analysis. When exceptions to this policy are granted,
the BLM would consider more stringent operation, closure, and monitoring standards. In
this situation, acceptable alternatives to reserve, completion, and production pits would
be closed-loop drilling.

3. Below-grade enclosed tanks would not be permitted.

4. Above-grade tanks for storage of produced fluids must adhere to the following standards:

a. Secondary containment storage around the tanks for spill control must be
capable of holding at least 125 percent of the volume of the largest tank inside the
containment area.

b. The containment system must be capable of containing the wastes or product
such that the material will not escape the containment system prior to cleanup.

c. Secondary containment structures shall be protected from livestock, wildlife,
and human activities. This may be accomplished by fencing, graveling over earthen
berms, expanded metal or grate covers, etc.

Additional site specific mitigation measures would be analyzed and added at the APD stage.
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3.4.2 Biological Resources

3.4.2.1 Invasive Plants

Affected Environment:

Invasive species and noxious weeds occur on BLM surface acres within the affected area.
Downy brome (cheatgrass) and other annual weeds are common along roadsides and on other
disturbed areas. Houndstongue, Canada thistle, bull thistle, musk thistle, Russian thistle, spotted
and diffuse knapweeds, leafy spurge, and hoary cress are also known to occur in these areas.

Environmental Consequences of Leasing and Development - Direct and Indirect Impacts:

If drilling were to occur on these parcels subsequent activities would create an environment for
and provide a mode of transport for invasive species and other noxious weeds to become
established. Construction equipment and any other vehicles or equipment brought onto the site
can introduce weed species. Wind, water, recreation vehicles, livestock and wildlife would also
assist with the distribution of weed seed into the newly disturbed areas. Other species of noxious
weeds can be introduced by vehicle traffic, livestock and wildlife and will readily spread into
newly disturbed areas. Non-native and invasive weed species that occur on adjacent rangelands
would occupy disturbed areas; the bare soils and the lack of competition from a perennial plant
community would allow these weed species to grow unchecked and can affect the establishment
of seeded plant species. Establishment of perennial grasses and other seeded plants as part of
interim reclamation is expected to reduce the presence of invasive annual weeds.

Environmental Consequences of Leasing and Development - Cumulative Impacts:

In view of the current and historical widespread disturbances in the area such as livestock
grazing and/or other agricultural practices and roads, the proposed action would have little
cumulative impact. Long term impacts would be small and localized after successful interim
reclamation practices are implemented.

Mitigation/Residual Effects:

The site should be monitored for non-native species prior to soil disturbing activities and for at
least two growing seasons after the project area has been rehabilitated. All non-native species
identified by monitorin