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In 1916, Congress created the National Park Service in the Department of the Interior to:

... promote and regulate the use of the Federal areas know as national parks, monuments, and
reservations... by such means and measures as to conform to the fundamental purpose of said
parks, monuments, and reservations, which purpose is to conserve the scenery and the natural and
historic objects and the wild life therein and to provide for the enjoyment of the same in such
manner and by such means as will leave them unimpaired for the enjoyment of future
generations. (NPS Organic Act, 16 U.S.C. § 1)






Summary

Energy Resource Management, LLC (ENREMA) is a non-federal mineral rights owner and operates
four wells within the OWSR. ENREMA’s Plan of Operation for the Oil Wells within the Clear Creek
Easement of the Obed Wild and Scenic River, Morgan County, TN, explains the company’s proposed
activities related to the four wells located within the OWSR, adjacent to Clear Creek. ENREMA plans
to utilize a water flood injection technique through ten existing functioning wells, located outside of
the OWSR boundaries, to increase production from the four wells located within OWSR. The wells
shown on the Hebbertsburg and Twin Bridges Tennessee U.S.G.S. quadrangle maps were drilled in
the Monteagle Formation (Appendix A: Figure 1).

The Obed Wild and Scenic River (OWSR or park) encompasses approximately 5,250 acres in Morgan
and Cumberland Counties, Tennessee. Through a 1976 amendment to the Wild and Scenic Rivers Act,
OWSR was set aside as a unit of the National Park System to protect unique resources found along the
Obed and Emory Rivers and their major tributaries. Section 9 of the Wild and Scenic Rivers Act
provides for access to valid existing mineral rights “subject to such regulations as the Secretary of the
Interior...may prescribe to effectuate the purposes of this Act,” but limits “right or title only to the
mineral deposits and such rights only to the use of the surface and the surface resources as are
reasonably required to carrying on prospecting or mining operations and are consistent with such
regulations as may be prescribed by the Secretary of the Interior...” (§§ 9(a)(i) and 9(a)(ii)). The
enabling legislation for the OWSR also stipulates that oil and gas exploration is limited, by deed
restrictions, to directional drilling from outside the boundary (NPS 1993). An oil and gas inventory
conducted in 2005 identified seven oil and gas wells inside the legislative boundary of OWSR,
including two plugged and abandoned wells and one well that is on private, un-acquired land.






TABLE OF CONTENTS

CHAPTER 1: PURPOSE AND NEED FOR ACTION ....ccooiiiiiieee e 1
INTRODUCTION AND BACKGROUND.......coiiiiiiiiitcie ettt snae e snee e 1
[T [FTox 1 o] o OSSPSR 1

LT Tod (o {01 Vo OSSP 1
PURPOSE AND NEED FOR ACTION......ciiiii ettt e ntae e st e e snan e ntae e e e e 2
DT L0 L OO PRTPTO PR P P PPRTRN 2

N L=TTo I Fo] N ox o] PSSP 2
REGULATIONS AND PLANS ..ottt ettt s e nte e te e sbe e sneeanneaneeanns 3
REGUIALIONS ...ttt ettt et e et e b s be bttt es e e st et et s e e eb e e EeaReeseeneeseeseenbeereeseereenteneeneeneenns 3
PIANS .t E bR E R R oA £ e e e bR R R SR e R e e b e R b e R e Rt e bt et et nr b b 3
ISSUES AND IMPACT TOPICS ...ttt st te e s te e s e e s e e s nta e e snteeenrneeas 4
ISSUES SEIECLEA FOr ANGIYSIS ... bbbt b bbbt b et b sre e 4
Impact TopicS SEleCted TOr ANAIYSIS .......coiiiiiee bbbttt sne e e 4
Impact Topics Dismissed from FUIther ANAIYSIS ......viviieierieie et see e 6
CHAPTER 2: ALTERNATIVES ...ttt 8
PROJECT ALTERNATIVES ...ttt sttt et e e snte et e e snaeeenneas 8

F AN =T g UYL= A N 1 1 T SR 8
Alternative 2 (PropoSEA ACTION) .....c..iiiiieiite ettt ettt bbb et bttt b ettt b et bbb 8
Alternatives Considered bUt DISMISSE .........viviieiiiieierese et eee et ste e eee e seestesbesreeteeseeneeseeneeseeseeas 10
CHAPTER 3: AFFECTED ENVIRONMENT ..ottt 12
General ENVIFONMENTAl SEHING ......oiveiieiee et e st e st e be e be e teesa e s e e sneesneeteenes 12

F T O TN T Y2 PRSP 12

FISH QNG WITAITE ...t bbb bttt b et bbbt b e e et neesae e 13
Federally and State-LiStEd SPECIES........ccuiciuieie ettt et e et e et esae e s reesteesteesreeseesnnes 14
V=0 1= o] [OOSR RRRTOO 17
SOIS ANU GEOIOGY ...veeiiitiieeee ettt b bbbt b bbbt s b ekt sb et et eb et et e sbe e ebenbe e 17
Water QUality and HYAIOIOY ........couiiiiiiiiiiriie bbb bbbt 18
CHAPTER 4: ENVIRONMENTAL CONSEQUENCES ..ot 20
F T O TN T Y2 SRS 21

FISN & WIIAIITE ... ettt sttt bbb s e be st ettt e sttt enenbeens 21
Federally and State-LiStEd SPECIES.......ciuiiiirieiite ettt sttt sttt bbb bt st 22
V=0 1=] - o] OSSR P TSRRRTOI 23
Lo 1 Y TaTo JC1=To] [o] 0 YA PRSPPI PRPRIIN 24
Water QUality and HYAIOIOY ......c.coeiiiiiiiiiiiese bbb bbb be e 25
CONSULTATION AND COORDINATION ..ottt 26
REFERENGCES ...... ..ottt ettt e et et e e e st e e e e e bt e e e e s eaba e e e e seabeeeeeannreeeas 28
APPENDIX A FIGURES. ... ..ottt nnae e 30
APPENDIX B: PLAN OF OPERATIONS ...ttt et e enrae e 34
APPENDIX C: SITE PHOTOGRAPHS. ... .ottt 36
APPENDIX D: LIST OF ACRONYMNS ... ..ot 42



LIST OF TABLES

Table 1. Lease names and permit numbers for the wells within the OWSR that are included as part

Of the ENREMA SMarsh PrOJECT. e cieiieeeiiiiuiiireiniieenissonisssntossnsnssssesssssssssassssnssssnssssssesssos 4
Table 2. Impact Topics and 1SSUE STatEMENTS...euieeiirerteeieeeeeereeeneeeearereseesnecnsascasescnsassnsnsans 5
Table 3. SUMMArY Of AlTErNALIVES. t.viuiiiieiiiiiiiiiieiiaiiiinietsaeisesntssontsscssnsssssssnssssssessssnssses 11
Table 4. Federally-Listed Plant SPECIES..ciretetiuteimieriratseentsisatersntessssessssessssnsssssssonssssnssses 15
Table 5. Federally-Listed Fish and Wildlife SPeCIES...eeeeieereiiierieieeeiiereieeiereecnceecesncenceeennnn 16

Table 6. Plant, Fish, and Wildlife Species Listed as Threatened or Endangered by the State of
O I NS t et iinetieettatenetsestsestonsessscsssonnsonsssssssssosssosssssnsonssonsesssssssosasosassnsssescsnsssnssnnsns 16

Vi



CHAPTER 1: PURPOSE AND NEED FOR ACTION

INTRODUCTION AND BACKGROUND

Introduction

The purpose of this Environmental Assessment is to provide a decision-making framework for the
National Park Service (NPS) to evaluate the Energy Resource Management, LLC (ENREMA) proposal to
continue developing its mineral rights within Obed Wild and Scenic River (OWSR, park) while
protecting and preventing an impairment to park resources, allowing for a safe visitor experience; and to
determine whether an Environmental Impact Statement (EIS) should be prepared.

The National Environmental Policy Act (NEPA) of 1969 requires federal agencies to assess the
environmental effects of federal actions. OWSR is considering ENREMA’s request for an enhanced
recovery project on four wells located on federal surface and will use the Environmental Assessment
(EA) to assess the effects of ENREMAs activities on park resources.

This EA discloses to the public the potential impacts of two practicable alternatives on park resources and
values. The Park will use this EA to guide its decisions about ENREMA’s activities, ensuring the
protection of park resources and values, prevention of impairment through the use of best management
practices, and compliance with applicable Federal, State, and local laws, while allowing ENREMA to
develop its mineral rights in the Park.

Background

Enabling Legislation for Obed Wild and Scenic River

The Obed Wild and Scenic River was established by a 1976 amendment (16 USC 1274) to the Wild and
Scenic Rivers Act (Act; P.L. 90-542). According to the Act, [i]t is hereby declared to be the policy of the
United States that certain selected rivers of the United States and their immediate environments, that
possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or
other similar values, shall be preserved in free-flowing condition, and that they and their immediate
environments shall be protected for the benefit and enjoyment of present and future generations.

Although there are no provisions related to oil and gas operations in the 1976 amendment to the Act, the
original Act, which was passed October 2, 1968 does discuss mining and mineral leasing laws. Section 9
of the Wild and Scenic Rivers Act provides for access to valid existing mineral rights “subject to such
regulations as the Secretary of the Interior...may prescribe to effectuate the purposes of this Act,” but
limits “right or title only to the mineral deposits and such rights only to the use of the surface and the
surface resources as are reasonably required to carrying on prospecting or mining operations and are
consistent with such regulations as may be prescribed by the Secretary of the Interior...” (§§ 9(a)(i) and
9(a)(ii)). This language in the enabling legislation allows for no surface occupancy deed restrictions.

Obed Wild and Scenic River Planning Documents

The OWSR Land Protection Plan identifies mineral extraction as an incompatible use on wild, scenic, and
recreation lands (NPS 1986). This plan recognizes the right to access minerals and recommends
obtaining easements on any tracts that overlie private mineral rights. The enabling legislation for the
OWSR stipulates that oil and gas exploration is limited. Deed restrictions allow for no surface occupancy
and directional drilling from outside the boundary (NPS 1993). Additionally, the Resource Management
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Plan (RMP) recognized the impacts of oil and gas operations on natural and cultural resources and
considers them a priority for management. While the General Management Plan (GMP) for the OWSR
does not specifically address oil and gas operations, it established management objectives that serve to
guide the overall management of the OWSR (NPS 1995). The Water Resources Management Plan
(WRMP) identifies oil and gas operations as major land disturbances and noted that chemical and
petroleum by-products of the production process from active operations, and leakage from inactive wells,
could impact water quality (NPS 1998).

In accordance with the regulations at 36 CFR Part 9, Subpart B, ENREMA has prepared and submitted an
application for an operations permit. This document outlines the mitigation measures that would be
employed to decrease the potential for releases of chemical and petroleum by-products of the production
process. This application also includes a projected timeline for cessation of operations and includes a
commitment to plug the wells and reclaim the surfaces to pre-disturbance conditions to the maximum
extent practicable. These actions serve to meet the objectives of the OWSR planning documents.

Big South Fork National River and Recreation Area and Obed Wild and Scenic River — Final Non-
Federal Oil and Gas Management Plan / Environmental Impact Statement

The NPS has prepared a programmatic oil and gas management plan/EIS for the Big South Fork National
River and Recreation Area and Obed Wild and Scenic River (NPS 2012). This document serves as a
comprehensive plan to guide oil and gas activities in both parks. Because of the proximity of the two
units, and their similar attributes and issues relating to oil and gas operations, the plan/EIS was developed
for both units together to aid in the effective regulation and management of non-federal oil and gas
operations. The purpose of this document was to analyze alternative approaches, clearly define a strategy,
and provide guidance to ensure that activities undertaken by owners and operators of private oil and gas
rights, as well as activities undertaken by the NPS, are conducted in a manner that protects the resources,
visitor use and experience, and human health and safety in the park units.

PURPOSE AND NEED FOR ACTION

Purpose

The project purpose is to consider ENREMA’s request to exercise its private oil and gas exploration
rights and the potential impacts to OWSR resources associated with the issuance of an operations permit.

Need for Action
The National Park Service's objectives to address this proposed Plan of Operation are to:

Prevent or minimize impacts on park resources and values.

Protect human health and safety and provide a safe visitor experience in the vicinity of the wells.
Avoid impairment of park resources and values.

Ensure that ENREMA can exercise its mineral rights.



REGULATIONS AND PLANS

Regulations

NPS Non-Federal Oil and Gas Rights Regulations, 36 C.F.R. Part 9, Subpart B 2016

The authority to manage and protect Federal property arises from the Property Clause of the United States
Constitution. The Property Clause provides that, "Congress shall have Power to dispose of and make all
needful Rules and Regulations respecting the Territory or other Property belonging to the United States."
(U.S. Const. Art. 1V, 8 3, cl. 2).

In 1916, Congress exercised its power under the Property Clause and passed the NPS Organic Act, 16
U.S.C. 8§ 1 et seq. Section 3 of the NPS Organic Act authorizes the Secretary of the Interior to "make and
publish such rules and regulations as he may deem necessary or proper for the use of the parks... "

Pursuant to Section 3 of the NPS Organic Act and individual park statutes, the Secretary of the Interior
promulgated regulations at 36 CFR Part 9, Subpart B ("9B Regulations™) in 1979. The 9B regulations
apply to all operators conducting non-federal oil or gas operations on lands or waters within National Park
System units outside of Alaska, regardless of the ownership or legislative jurisdiction status of

those lands or waters. (36 CFR § 9.30(b)).

The 9B Regulations and other regulatory requirements assist park managers in managing oil and gas
activities so they may be conducted in a manner consistent with the NPS mandate to protect park
resources and values. The purpose of the 9B Regulations is to ensure that operators exercising non-
federal oil and gas rights within a National Park System unit outside of Alaska use technologically
feasible, least damaging methods to:

(1) Protect federally owned or administered lands, waters, or resources of System units;

(2) Protect NPS visitor uses or experiences, or visitor or employee health and safety; and

(3) Protect park resources and values under the statute commonly known as the NPS Organic Act.

36 CFR §9.30(a)

Plans

ENREMA is a non-federal mineral rights owner that has submitted an Operation Plan for enhanced oil
recovery in a discreet reservoir in the Monteagle formation located on the Cumberland Plateau in
northeast middle Tennessee (Morgan County) that is within and adjacent to the OWSR (Appendix A:
Figure 1). This operations plan, which is included in Appendix B, was approved pending the completion
of an environmental assessment. ENREMA plans to utilize a natural water flood injection technique
through existing functioning wells, which are located outside the boundaries of OWSR, to increase
production on these wells. ENREMA refers to the area and project as the Smarsh Project. Some of the
wells on which ENREMA plans to use the enhanced recovery techniques reside in the OWSR easement
around Clear Creek that is managed by the NPS. ENREMA is now seeking approval from the NPS to
begin the enhanced recovery project in the area.

ENREMA is the named operator for all fifteen wells within the Smarsh project boundary, which is
approximately 360 acres in size. The location of these wells along with the defined boundary of the
Smarsh Project is mapped in Appendix A: Figure 2. Representative photographs of the subject wells and
well pads are included as Appendix C.



Of the fifteen wells in the Smarsh Project, only four are located within the boundaries of the NPS
Easement. Tennessee permit numbers for these wells are included in Table 1. These wells have produced
for approximately 40 years or longer and are the primary subject of ENREMA’s Operation Plan.

Table 1. Lease names and permit numbers for the wells within the OWSR that are included as part
of the ENREMA Smarsh Project.

Well / Lease Name Permit Number
Plateau Properties-Robinson #1 3499
Plateau Properties #1 3754
Plateau Properties Inc. #5 4770
Robinson Charlotte #6 8319

ISSUES AND IMPACT TOPICS

Issues Selected for Analysis

The NPS NEPA Handbook defines an “issue” as a concern or obstacle to achieving a park goal (2015). In
NEPA, an issue is any possible barrier to achieving the main goal of NEPA to minimize effects of
proposals on the human environment. Project issues may be any problem that could arise due to the
implementation of the No Action Alternative or an Action Alternative. The following main issue topics
were identified for this project and selected for further analysis.

Impact Topics Selected for Analysis

OWSR consulted with technical specialists at the regional and national levels within NPS and reviewed
oil and gas management records from other NPS units. Based on project scoping with ENREMA and
reviewing petroleum management reports of other NPS units, OWSR identified six park resources,
values, and concerns for evaluation in this EA:

Air Quality

Fish and Wildlife

Federally and State-Listed Species
Vegetation

Soils and Geology

Water Quality and Hydrology

These impact topics represent resources of concern that could potentially be beneficially or adversely
affected by the actions proposed under each alternative. Each impact topic is analyzed in this EA to
ensure that the alternatives are evaluated and compared. From the above list, the NPS formulated issue
statements to define problems and benefits related to ENREMA’s proposal to continue production of
these four wells. The issue statements shown in Table 2 describe the cause-and-effect relationship of an
activity with a resource, value, or concern. The issue statements guided alternatives development and
evaluation in the EA.



Table 2. Impact Topics and Issue Statements

Impact Topic Issue Statement
Exhaust from the combustion of gasoline/diesel-powered machinery or vehicles would increase particulate
Air Quality emissions which could degrade air quality. No methane leaks or flares are anticipated. This has not
occurred during current/past production activities on the lease and is not anticipated to occur in the future.
Road and well pad maintenance may adversely affect wildlife by increasing predation and poaching in
open areas. Additionally, these activities may disrupt feeding, denning, spawning/reproduction, and other
Fish & Wildlife wildlife behaviors.

Loss or modification of wildlife habitat could occur from road and well pad maintenance. These activities
may increase human access, edge effects, and alter wildlife species, composition, and migration.

Federally and State-Listed

Listed aquatic or terrestrial species are not likely to be directly impacted; however, indirect impacts could
occur as a result of siltation or incidental petroleum releases through leaks or spills.

Disturbing/removing native vegetation may lead to the accidental spread and establishment of exotic

Species species transported in or on drilling and maintenance equipment. If this occurs, it could potentially result
in impacts to listed species.
The minor clearing of vegetation along access roads or adjacent to well pads may alter plant community
structure and composition in the project area, promote soil erosion, and increase stormwater runoff.
Vegetation Disturbing/removing native vegetation may lead to the accidental spread and establishment of exotic

species transported in or on drilling and maintenance equipment. If this occurs, it could potentially result
in alterations to species composition or forest structure.

Soils and Geology

Releases of hazardous substances, hydrocarbons and other contaminants, from wellheads, production
operations, flowlines, and service vehicles may alter soils chemical and physical properties.
Vehicles using unmaintained access roads can cause erosion and downslope releases of sediment.
Temporary disturbance of soils adjacent to roadways and well pad would occur during
stabilization/maintenance activities.

Water Quality and
Hydrology

The release of hazardous substances, hydrocarbons, and other contaminates from vehicles, wellhead
equipment/flowlines could degrade surface and subsurface water quality, which could threaten human
health and safety, affect vegetation growth and survival, cause wildlife population declines, and impede
recreational use.

Vehicle use, removal or modification of vegetation, and surface disturbance associated with maintenance
and use of access roads and well pads could increase sediment loading in surface waters.

Reclamation activities that re-establish the contour of the area, restore natural surface water flow, control
non-native vegetation, and re-establish vegetative communities could restore natural ecological functions
that could benefit both surface and subsurface water quality.
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Impact Topics Dismissed from Further Analysis

Cultural Resources

The construction of the wellheads and associated infrastructure within ENREMA’s Smarsh area was
completed prior to the establishment of Obed Wild and Scenic River. As such, no cultural resource
surveys were conducted prior to the park’s possession of the surface rights. However, a cultural resources
inventory of the Smarsh area within OWSR’s boundary was completed in 2012, under National Park
Service Task Agreement with the Archaeological Research Laboratory (ARL) at The University of
Tennessee’s Department of Anthropology (Hacker 2013). NPS archaeologists reviewed the results of the
inventory as well as historic records and maps relative to ENREMA’s project area in 2018 and identified
no cultural resources within the proposed project area (Scheid 2018). OWSR’s archeologist conducted a
reconnaissance level survey of the proposed project area within OWSR boundaries in January of 2021
and confirmed the absence of cultural resources (Monsell 2021). In addition to the absence of cultural
resources, the area of potential effect (APE) was determined to have been previously disturbed by existing
well pads, access roads, and pipelines. Therefore, the topic of cultural resources has been dismissed from
further analysis in the EA.

In the unlikely occurrence that cultural resources are encountered during any of the proposed activities,
ENREMA will cease work immediately and notify OWSR staff. Work would not restart until approval is
granted by the appropriate regulatory authorities. Coordination with the Tennessee State Historic
Preservation Office (SHPO) and Native American Tribes is being conducted in accordance with the
National Historic Preservation Act of 1966 (as amended) Section 101(d) simultaneously with the NEPA
process and will be completed prior to the implementation of any approved alternative.

Prime and Unique Agricultural Farmlands
The NPS dismissed prime and unique farmlands as an EA impact topic since no such lands exists within
ENREMA'’s operation areas and because public lands are unavailable for food and fiber production.

Floodplains
The NPS eliminated this topic from further analysis because ENREMA’s proposed continued operations
do not occur in or affect floodplains.

Environmental Justice

ENREMA'’s proposal would not produce adverse health or environmental effects to minority or low-
income populations as defined in the Environmental Protection Agency's Final Guidance For
Incorporating Environmental Justice Concerns in EPA's NEPA Compliance Analyses (April 1998).
Therefore, environmental justice was dismissed as an impact topic in this EA.

Indian Trust Resources
This topic was eliminated from further analysis because ENREMA'’s proposal to continue petroleum
operations does not impact Indian Trust resources.

Wetlands
Because there are no wetlands in the project area, this topic has been dismissed from further analysis in
this EA.



Natural Soundscapes

The narrow land base of OWSR allows for the sounds of human activity to intrude in many places. Its
proximity to county roadways makes traffic flow one of the sources of noise at this park unit. Although
oil and gas operations occur around the OWSR, the noise is masked by that associated with traffic flow.
Equipment used at active oil wells is barely audible until one is within sight of the well pad; however,
access to these areas is restricted by gated access roads. Further, rushing water in the gorge area is the
primary source of sound (Schapansky, pers. comm., 2009).

Currently, the primary source of noise immediately adjacent to the well pads occurs from the use of
gasoline engines during the regular pumping cycles of the wells. While earthwork proposed in the
Operations Plan may result in temporarily elevated noise levels, it is not anticipated that there would be a
long-term amplification of noise levels that would exceed current conditions. Therefore, this topic has
been dismissed from further analysis in this EA.

Visitor Use and Experience: Aesthetics and Recreation

The dominant visual elements at OWSR are water and vegetation on a predominantly hilly landscape.
While man-made developments are apparent, the relatively dense vegetation mitigates these influences
within a short distance. The required production machinery is present and currently being operated by
ENREMA, therefore no additional machinery will be required within OWSR to meet the objectives
described in their Operations Plan. Actions proposed by ENREMA include modifications to the existing
equipment, subtle grading to create containment berms, the construction of fencing around the wells, the
burying of flowlines, and roadway maintenance. Given the density of the surrounding vegetation, the
proposed activities would not result discernable changes to the aesthetics of this remote portion of
OWSR.

OWSR supports hiking, camping, canoeing, kayaking, rafting, climbing, hunting, trapping, and fishing.
Given the linear configuration of the park, these activities are generally spread out along the watercourses
except for camping and climbing, which are restricted to a few designated areas. While visitation
fluctuates throughout the year, the park has had an average of 224,568 visitors annually over the last five
years (NPS 2021a).

The ENREMA wells are in a relatively remote area with gated access roads. There is no developed
recreation (i.e., hiking trails, campgrounds, overlooks) near the project area. Therefore, it is not
anticipated that the proposed activities would affect recreation.

This topic was dismissed from further consideration in this EA because the proposed activities would not
result in discernable changes to the aesthetics of OWSR and would not affect recreation.

Dark Skies

Obed WSR is now the second National Park Service unit east of Colorado to earn an International Dark
Sky designation and the 17th national park in the United States to do so. To qualify as an International
Dark Sky Park, Obed demonstrated exceptional dark-sky conditions, and a strong commitment to
preserving the park’s night sky resource for the enjoyment, education, and inspiration of present and
future generations.

This topic was dismissed from further consideration in this EA because the proposed activities would not
result in discernable changes to the dark skies of OWSR. Well pads and production facilities currently
have no artificial lighting.



CHAPTER 2: ALTERNATIVES

PROJECT ALTERNATIVES

A tabular summary for each alternative has been included in Table 3 for reference.

Alternative 1 (No Action)

The No Action alternative is required under the National Environmental Policy Act of 1969 (NEPA); this
alternative continues the status quo and forms a baseline for comparing the present management direction
and environmental consequences of the action alternatives. Under the No Action alternative, current
ENREMA and NPS practices would remain unaltered. ENREMA would continue oil production and
accessing the site via the existing roadway infrastructure for monitoring and routine maintenance of
equipment.

Alternative 2 (Proposed Action)

Alternative 2 represents the proposed action and preferred alternative. Under Alternative 2, the NPS
would approve the Operations Plan submitted by ENREMA which involves the injection of water into
existing wells outside of the OWSR boundary to increase production in wells associated with the Smarsh
project by building pressure and pushing oil to surrounding wells, including those within OWSR. If
water is injected into wells at the lower section of the reservoir (low-dip), the oil would stay on top of the
water and be collected at wells higher up in the reservoir (up-dip), which are located within the OWSR.
This method results in a higher fluid yield and the oil and water would then be separated at surface
installations.

Before any water is injected or re-injected into the wells it must be treated to remove oxygen which could
cause corrosion in the system and bacterial growth in the rock underground that can produce hydrogen
sulfide (H.S). H-S can cause serious problems in the production process but also can block pores in the
rock reducing oil recovery. The treatment of the water will be determined after chemical analysis by a
third-party vendor. Based on laboratory results, treatment chemicals will be added to the injection water.
These chemicals will be stored in a pump house that is not located within the NPS Easement Boundary
and each will have Material Safety Data Sheets (MSDSs).

The volume of water recovered from the material exiting the collection wells is not sufficient to supply all
the water needed for the injection wells, therefore an additional source of water would be required. This
water will be sourced from a commercial water well that will be properly permitted and drilled on the
lease outside of the OWSR boundaries.

Under this alternative ENREMA would implement a variety of mitigation measures, standard operating
procedures (SOPs) and best management practices (BMPs) as part of its Operations Plan to prevent
lasting impacts and minimize short term impacts to preserve the resources of OWSR. As part of the
Operations Plan, ENREMA is proposing the following:

1. Installation of Hi-Lo pressure sensors at each of the four wellheads located within the NPS
Boundary to automatically shut off the pump when the sensors detect low pressure in the flow
line indicating a possibly breached line. These sensors would be FW Murphy Production Controls
45APE Series or similar units.

2. Two sets of earthen berms would be constructed adjacent to each of the four wellheads and
pumping units located within the NPS Boundary. One berm measuring 2’ in height would
encircle the wellhead and pumping unit. Another larger berm measuring 3’ in height would be
constructed in an arc shape further downslope. The heights of these berms were determined based
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10.
11.

12.

on the calculated volume that could plausibly be discharged from the wellhead and pumping unit
prior to the engagement of the Hi-Lo pressure sensors that would detect a flow anomaly and shut
off the pump. The soil for the berms would have to be transported into the wellhead area from a
nearby source. The source area for the soil would be inspected by the NPS staff botanist and
archaeologist to ensure that the material is devoid of hon-native vegetation propagules or cultural
resources that could inadvertently be introduced into OWSR.

Chain-link fences measuring 6-feet in height would be constructed around each of the four
wellheads. It is anticipated that these enclosures would measure approximately 25’ x 25 and each
will have signage denoting ENREMA as the operator with emergency contact information.

All flowlines from wellheads within the NPS boundaries would be replaced with 2” steel and
buried with 2’ of cover for 100’ outside the NPS boundaries, following pre-existing access
roadways. The excavation of a narrow trench at a depth of 2” would result in minimal ground
disturbance along the edge of the roadways. The disturbed soils will be stabilized once the
flowlines have been installed and backfilled. The approximate alignment of the flowlines
associated with the subject wells are shown in Appendix A: Figure 3.

The abandoned flowlines, which are currently buried, would remain in place and flushed with
water to a disposal tank and permanently capped. Any flowlines that are possibly exposed would
be flushed and removed from the property.

All 27 steel flowlines would consist of J-55 tubing with an external diameter of 2 3/8” and an
internal yield pressure of 6770psi. Outside of the park boundaries, the flowlines will transition to
2” polyethylene with a Maximum Allowable Operating Pressure (MAOP) of 102psi. ENREMA
would restrict the MAOP to 80psi, but normal operations should not exceed 40psi at the
wellheads. The use of the steel flowlines within park boundary is not necessary but is proposed
only to provide a higher level of protection to limit the potential for leaks within park boundaries.
Flowlines would also be constructed with check valves every 300’ allowing the flow direction to
move to the central installation, but stopping all reverse flow thus limiting a possible spill
between check valves to less than 40 gallons of fluid. These check valves would be Whittle &
Neher Systems, Inc. swing check valves or similar units.

All flowline waterway crossings would adhere to the rules and regulations set forth by TDEC and
the Clean Water Act. Additionally, all flowlines crossing waterways will be above ground and
placed in a 3-4” diameter steel casing for protection. Prior to installation, an Aquatic Resource
Alteration Permit (ARAP) General Permit for Utility Line Crossings and a U.S. Army Corps of
Engineers Nationwide Permit 12 would be obtained by ENREMA.

All effort would be taken to limit flow line exposure within NPS Easement and once outside of
NPS boundaries flowlines would continue to follow existing roads to centralized facilities for
easy inspection and maintenance.

Signage would be used every 100’ to denote the location of all flowlines.

The well site locations would be monitored regularly for impounded precipitation trapped within
primary and secondary containment berms; any accumulated waters would be removed promptly
off NPS property as needed via water truck to avoid unnecessary ponding, erosion, or breaching.
Roadway and Well Pad maintenance will be assessed on a regular basis and additional gravel
would be purchased as needed dependent on roadway and pad conditions. ENREMA would
purchase and distribute crushed rock to areas where appropriate. Vegetation around roadways and
well pads would be maintained as outlined by the NPS with the sole intention of keeping all
access ways to the site clear of any debris or overgrowth.



Alternatives Considered but Dismissed

There are other technologies that can accomplish enhanced oil recovery that are available. These
technologies include surfactants that can be injected into the wells, which act like detergents to help scrub
the oil from the reservoir. The process is similar to water flood but essentially uses more chemicals to

help dislodge the oil. This technology would also require equipment to separate the oil from the injected
chemicals and water extracted from the wells.

The use of surfactants was determined to not be practicable due to the additional layer of complexity
involved in the production process. The surfactant would have to be removed from the oil and the water
returns would either have to be disposed of or treated.
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Table 3. Summary of alternatives.

Activity

Alternative 1 (No Action)

Alternative 2 (Proposed Action)

Access Roads

No modifications to access roads other than
what is needed to maintain basic access to
current well heads.

Access roads would be assessed weekly to
determine any modifications required to
maintain required access and prevent erosion.

Well Heads

No modifications to existing well heads other
than routine maintenance to maintain current
operations.

Installation of High-Low pressure sensors at
pump wellheads with automatic shutoff.

Pipelines/Flowlines

No modifications to existing flowlines other
than routine maintenance to maintain current
operations.

All flowlines within the NPS boundary would
be replaced and buried under 2 feet of cover to
a distance 100 feet outside the NPS boundary.
There would be approximately 1,200 linear feet
of flowlines within the NPS boundary. As
proposed, stream crossings would occur on Gut
Branch and an unnamed tributary to Clear
Creek. These are proposed as above ground
waterway crossings and the flowlines will be
placed within 3-4”-diameter steel casing.

Flowlines would have check valves every 300

feet to minimize volume of potential leaks. The

check valves would have working pressures of

750 psi tested to 1000 psi. High and low is not
a concern.

Spill Prevention

No modifications to enhance capture of
potential spills. Existing unmaintained berms
will remain in place.

New primary and secondary berms would be
constructed around each wellhead and pumping
unit. The soil for the berms would be brought
in after inspection and approval by NPS
personnel.

Injection Wells

No new injection wells

New injection wells would be installed outside
the park boundary and used as the injection
point for water to enhance oil recovery. All

associated flowlines would be installed below

ground.

Fencing/Signage

No new fencing or signage.

New fencing and signage would be installed at
each well within the Smarsh Unit. Chain link
fencing measuring 6-feet high would be
installed in an area measuring approximately
25> x 25,

Well Site
Inspections

Well inspections will occur daily throughout
the week and more often, if necessary.

Well inspections would occur daily throughout
the week and more often, if necessary.
Accumulated precipitation would be removed
from bermed areas as needed to avoid ponding,
erosion, or breaching. All accumulated water
will be disposed of according to state and
federal laws and removed from NPS property

Site Reclamation

Plugging and reclamation procedures would
follow state and federal requirements.

Plugging and reclamation procedures would
follow state and federal requirements, as is
proposed in the submitted Operations Plan.
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CHAPTER 3: AFFECTED ENVIRONMENT

General Environmental Setting

The four wells within OWSR addressed in ENREMA’s submitted Operations Plan are mapped on the
Hebbertsburg and Twin Bridges USGS Quadrangles (Appendix A: Figure 2). All the wells are situated
along the upper ridges and the southern side of the Clear Creek Gorge. One of the wells is located on the
western side of ravine formed by Gut Branch and the other three wells are on the eastern side of this
ravine. A fifth well that is included on ENREMA’s Operations Plan is located on the north side of Clear
Creek. This well falls within the legislative boundary for OWSR, but is currently unacquired private
property. In addition to Clear Creek and Gut Branch, there are several smaller unnamed tributaries to
Clear Creek that originate on the upper plateau surface near the Smarsh project.

The wells on the southern side of the gorge are accessed using unimproved roadways that intersect with
Lester Potter Road and the well on the north side of the gorge is accessed using an unimproved roadway
that intersects with Susak Lane. These access roads, which are used primarily by ENREMA personnel
will be secured with gates near the NPS boundary to discourage unauthorized use.

Planned Actions

Oil and Gas Potential

The OWSR lies in the U.S. Geological Survey's (USGS) Appalachian Basin Province. Schenk et. al.
(2006), in An Allocation of Undiscovered Qil and Gas Resources to Big South Fork National Recreation
Area and Obed Wild and Scenic River, Kentucky and Tennessee, estimates the undiscovered oil and gas
under the park is roughly 0.5 billion cubic feet of gas and 0.6 thousand barrels of oil, and 10 thousand
barrels of natural gas liquids. There are seven oil and gas wells within the OWSR, including two plugged
and abandoned wells, seventy-one oil and gas wells within one mile of the OWSR (NPS 2012) and over
1300 wells located within the watershed of the OWSR. The Smarsh project involves the remaining four
wells within OWSR, therefore these wells represent all potential future oil and gas production from wells
within the park. New mineral extraction may take place in the future if current or new mineral owners opt
to access minerals directionally.

Resource Extraction

Previous resource extraction activities in the Obed River watershed that currently contribute to
cumulative effects include strip and deep coal mining, exploration, drilling, and extraction of petroleum
resources. Existing resource extraction activities include logging, erosion from strip mines which are not
reclaimed, acid mine drainage, oil and gas drilling and production, and construction and use of access
roads for petroleum production and logging.

Air Quality

The primary air pollutant in the project area is intermittent exhaust and particulate emissions from
gasoline engines used to power the pump jacks and from vehicles and equipment accessing or working at
the sites. Actions associated with the Operations Plan could potentially have impacts on air quality.

Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed may include exhaust and particulate emissions from gasoline/diesel-powered engines or
particulate and gas emissions from the burning of timber or other materials generated from the clearing of
land or other activities.
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Fish and Wildlife

The watercourses and adjacent woodlands provide important habitats for numerous terrestrial and aquatic
species. Activities associated with the Operations Plan could potentially have impacts on the fish and
wildlife species within OWSR.

Mammals

A total of 33 mammal species are considered present at OWSR (Schapansky, pers. comm., 2008a)
including 9 bat species. White-tailed deer (Odocoileus virginianus) and Eastern black bear (Ursus
americanus) are the only large mammals known to occur in this park unit. Predators are also found and
include gray fox (Urocyon cinereoargenteus) and bobcat. Medium-sized mammals include beaver
(Castor canadensis), raccoon (Procyon lotor), opossum (Didelphus virginiana), mink (Mustela vison),
muskrat (Ondatra zibethicus), and gray squirrel (Sciurus carolinensis). Small mammals include woodrat
(Neotoma magister), chipmunk (Tamias striatus), mole (Parascalops breweri), and shrews (Schapansky,
pers. comm., 2008a).

Birds

A checklist of birds published by the NPS documents 160 bird species as being present within the OWSR.
Common birds include the black-throated green warbler (Dendroica virens), downy woodpecker
(Picoides pubescens), green heron (Butorides virescens), red-eyed vireo (Vireo olivaceus), white-eyed
vireo (V. griseus), yellow-throated vireo (V. flavifrons), blue-headed vireo (V. solitaries), American crow
(Corvus brachyrhynchos), and broad-winged hawk (Buteo platypterus).

Reptiles and Amphibians

A total of 15 reptiles (9 snakes, 1 lizard, 2 skinks, and 3 turtles) and 23 amphibians (7 frogs, 13
salamanders, 2 toads, and 1 newt) are considered present in OWSR (Schapansky, pers. comm., 2008b;
NPS 2007). Reptiles include northern black racer (Coluber constrictor), northern ringneck snake
(Diadophis punctatus), corn snake (Elaphe guttata), rough green snake (Opeodrys aestivus), common
garter snake (Thamnophis sirtalis), northern copperhead (Agkistrodon contortix mokasen), timber
rattlesnake (Crotalis horridus), common shapping turtle (Chelydra serpentina serpentina), common map
turtle (Graptemys geographica), eastern box turtle (Terrapene carolina), eastern fence lizard (Sceloporus
undulatus), and five-lined skink (Eumeces fasciatus) (Schapansky, pers. comm., 2008b).

Amphibians present include northern red salamander (Pseudotriton ruber), spotted salamander
(Ambystoma maculatum), green salamander (Aneides aeneus), eastern hellbender (Cryptobranchus
alleganiensis alleganiensis), dusky salamander (Desmognanthus fuscus), eastern American toad (Bufo
americanus), Fowler’s toad (B. fowleri), Northern spring peeper (Pseudacris crucifer crucifer), Cope’s
gray treefrog (Hyla chrysoscelis), bullfrog (Rana catesbeiana), green frog (Rana clamitans melanota),
wood frog (Rana sylvatica), and red-spotted newt (Notophthalmus viridescens) (NPS 2007).

Fish

Over 45 miles of fishable watercourses are present in OWSR in the Obed River, Clear Creek, and Daddys
Creek. A total of 52 species of fish are documented as being present in the OWSR, with several being
considered game fish. The fish population contains a total of 9 different families, including lampreys,
darters, shiners, minnows, suckers, and bass (NPS 2018b).

Mussels

Based on park records, a total of 12 mussel species are documented from OWSR. These species include:
the Tennessee pigtoe (Pleuronaia barnesiana), Cumberland moccasinshell (Medionidus conradicus),
spike mussel (Eurynia dilatata), wavyrayed lampmussel (Lampsilis fasciola), rainbow mussel (Villosa
iris), plain pocketbook (Lampsilis cardium), pink heelsplitter (Potamilus alatus), Tennessee clubshell
(Pleurobema oviforme), pocketbook (Lampsilis ovata), purple lilliput (Toxolasma lividum) and the
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federally endangered purple bean mussel (Villosa perpurpurea) and Alabama lampmussel (Lampsilis
virescens).

Freshwater mussel scientific names follow Williams et al. 2017 with one notable exception: purple bean
mussel. According to this publication, a revised list of freshwater mussels in the United States and
Canada, the purple bean is now a synonym for the Tennessee bean (Venustaconcha trabalis). This EA,
however, refers to the species as purple bean to eliminate any confusion during Section 7 Consultation
under the Endangered Species Act.

Crayfish
There are currently 16 crayfish species reported from the OWSR (Schapansky, pers. comm., 2008c).

Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed may impact fish and wildlife. due to petroleum releases or mine drainage and direct contact
with fish and wildlife that may lead to external/internal injuries. Habitat fragmentation from clear-cutting
may affect the reproduction of species or their foraging practices. Erosion and sediment loading
associated with the above referenced activities, could suffocate aquatic organisms or alter the structure of
their habitats

Federally and State-Listed Species

Federally-Listed Species
Based on a review of available element occurrence (EO) data, a number of federally-listed species have
been recorded in or near OWSR (Schapansky 2018).

The federally-listed vascular plant species documented from OWSR are associated with riparian habitats
(Table 4). This specific habitat does not exist within the footprints of the well pads or access roadways
within OWSR; however, NPS is aware of one population of Cumberland rosemary (Conradina
verticillata) on the river bank, directly downslope of one ENREMA well evaluated in this EA.
Additionally, the Tennessee Department of Environment and Conservation (TDEC) Division of Natural
Areas (DNA) records indicate that several populations of the federally-listed Cumberland rosemary
(Conradina verticillata) are known to have existed downstream of the lowest drainage point for
ENREMA'’s wells.

Given the proximity of the well pads to the edge of Clear Creek Gorge, tributaries to Clear Creek, and

steep gorge slopes, both direct and indirect impacts to downstream populations of these species could
occur as the result of siltation or incidental petroleum releases.
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Table 4. Federally-Listed Plant Species

Scientific Name Common Names Federal Status
Conradina verticillata Cumberland rosemary Threatened
Spiraea virginiana Virginia spiraea Threatened

The federally-listed fish and wildlife species documented from OWSR are presented in Table 5. The
purple bean has been documented as occurring in the Obed River, downstream of the project area. Critical
habitat for this species in the park begins at the confluence of the Obed River with the Emory River and
continues upstream on the Obed River to Adams Bridge. Populations of the spotfin chub (Erimonax
monachus), a federally threatened fish, have been documented both upstream and downstream of the
project area. The entire park provides critical habitat for this species. These aquatic species are not located
within the footprints of the well pads or roadways within OWSR; therefore no direct impacts are
anticipated from the proposed activities. Since populations of these species have been documented
downstream of the project area, indirect impacts to downstream populations of these species or their
critical habitat could occur as the result of siltation or incidental petroleum releases.

To date, the Alabama lampmussel has not been documented in the Obed River proper or in the reach of
the Emory River within the OWSR boundary and below the Obed River confluence. Dinkins et al.
(2012), however, found both live and fresh dead specimens of this species in the Emory River above this
confluence. These specimens included one fresh dead Alabama lampmussel which was recovered
immediately above the Obed River confluence within the OWSR boundary. Future surveys could
document this species downstream of the project area; consequently, siltation or incidental petroleum
releases have the potential to impact this mussel species as well.

The sickle darter is included in Table 4 based on its likely occurrence in the OWSR. The OWSR provides
the species’ preferred habitat and at least one recent, credible observation of the species has occurred
within the OWSR boundary. In fall 2019, NPS personnel along with Gerald R. Dinkins (Curator —
Malacology and Natural History — McClung Museum of Natural History and Culture, University of
Tennessee, Knoxville) were investigating a potential monitoring site for freshwater mussels on the Obed
River, near the OWSR’s western boundary. While snorkeling near some woody debris in the river, Mr.
Dinkins observed a pair of sickle darters but did not have an underwater camera to document the
observation. Mr. Dinkins later returned to the site in spring 2020 to obtain further verification but could
not locate any sickle darters and the woody debris that had been present at the site during the earlier
survey was no longer there (Schapansky 2021). USFWS (2020) depicts the current distribution of the
sickle darter (Figure 9, pg. 37) as known at the time of publication and does not include the 2019 Dinkins
observation.

The federally endangered gray bat (Myotis grisescens) and the federally threatened Northern long-eared
bat (M. septentrionalis) may forage in and around the project area. Gray bats may utilize the forest
canopy as cover from predators when traveling from their caves to their preferred foraging areas (USFWS
1982). Britzke (2007) captured a juvenile gray bat at a bridge location in the OWSR on 9 August 2004; he
concluded, however, that the capture represented a migratory individual based in part on the timing of
capture and age of the bat. The gray bat is also a cave obligate species, and there are no known gray bat
hibernacula in the project area. Therefore, gray bats are unlikely to be affected by the proposed activities.
The Northern long-eared bat may utilize trees within the project area that possess suitable characteristics
for summer roosting. However, to the maximum extent practicable, ENREMA will avoid the removal of
trees. If trees need to be cut, ENREMA will contact the NPS Wildlife Biologist. The Wildlife Biologist
will inspect the area, and if necessary, will consult with USFWS. The proposed project is within the range
of the endangered Indiana Bat (M. sodalis), but there are no known occurrences of the Indiana bat in the
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project area. Britzke (2007), in a parkwide mammal inventory of the OWSR, also failed to document
Indiana bat. Consequently, this project is not likely to adversely affect Indiana bats.

Table 5. Federally-Listed Fish and Wildlife Species

Scientific Name Common Names Federal Status
Erimonax monachus spotfin chub Threatened
Threatened
Percina williamsi sickle darter (proposed)
Myotis grisescens gray bat Endangered
Myotis septentrionalis Northern long-eared bat | Threatened
Villosa perpurpurea purple bean Endangered
Lampsilis virescens Alabama lampmussel Endangered
Myotis sodalis Indiana bat Endangered

State-Listed Species

In addition to the six federally-listed species documented as occurring within OWSR, Tennessee
Department of Environment and Conservation, Division of Natural Areas (TDEC DNA) has records for
seventeen additional species as occurring within and around OWSR (Table 6). Based on a review of
TDEC DNA data, only the federally listed Cumberland rosemary and the spotfin chub have been
documented as occurring within one mile of the project area. The potential impacts to these two species
have been addressed in the previous section.

Table 6. Plant, Fish, and Wildlife Species Listed as Threatened or Endangered by the State of
Tennessee.

Scientific Name Common Names State Status
Adlumia fungosa Allegheny vine Threatened
Aegolius acadicus Northern Saw-whet Owl Threatened
Amelanchier sanguinea roundleaf serviceberry Threatened
Calamovilfa arcuata Cumberland sandreed Threatened
Corvus corax common raven Threatened
Etheostoma cinereum ashy darter Threatened
Falco peregrinus Peregrine Falcon Endangered
Helenium brevifolium shortleaf sneezeweed Endangered
Juglans cinerea butternut, white walnut Threatened
Lampsilis virescens Alabama lampmussel Endangered
Eubotrys racemosa swamp doghobble Threatened
Marshallia pulchera Monongahela Barbara's buttons | Endangered
Monotropsis odorata sweet pinesap Threatened
Percina williamsi sickle darter Threatened
Potamogeton tennesseensis Tennessee pondweed Threatened
Sporobolus junceus pineywoods dropseed Endangered
Utricularia subulata zigzag bladderwort Threatened
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Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed could impact federally and state-listed species due to petroleum releases or mine drainage that
can result in direct contact with fish and wildlife that may lead to external/internal injuries. Habitat
fragmentation from clear-cutting may affect the reproduction of species or their foraging practices.
Sediment loading within receiving waters occurring as a result of improper construction or maintenance
of access roads for the above referenced activities could suffocate aquatic organisms or alter the structure
of their habitats

Vegetation

The subject well pads and roadways within OWSR are all located on the upper plateau surface where
soils are typically more shallow and xeric conditions are common due to greater sun exposure. The
photographs included in Appendix C provide a visual representation of the existing vegetation. The
predominate vegetation community observed was a mixed oak community with Virginia pine (Pinus
virginiana). Other tree species observed within and adjacent to the well pads included: red maple (Acer
rubrum), persimmon (Diospyros virginiana), dogwood (Cornus florida), sourwood (Oxydendrum
arboreum), tulip tree (Liriodendron tulipifera), sassafras (Sassafras albidum), and hop hornbeam (Ostrya
virginiana). The forest openings around the well pads have developed a flora typical of a fallow field.
Observed vegetation included several species of graminoids, blackberry (Rubus sp.), and several species
of goldenrods (Solidago spp.).

The minor clearing of vegetation from the existing production pads and access roads may alter plant
community structure and composition within the project area. It is anticipated that the proposed
vegetation clearing would occur primarily in areas that have experienced some level of past
anthropogenic disturbance.

Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed could cause adverse impacts to vegetation from release of petroleum products or mine drainage
that affect plant growth or reproduction, forest clearing that leads to habitat fragmentation and potentially
extirpation of species, erosion leading to loss of stable substrates, and the introduction of non-native
exotic plant species

Soils and Geology

Soils within the OWSR portion of the Smarsh project are derived from weathering of the underlying
Pennsylvanian sandstones, shales, and siltstones, which is typical of the upper surface of the Cumberland
Plateau. The mapped soil series underlying the well pads and roadways within the OWSR included the
Gilpin silt loam, Gilpin-Petros complex, Lily loam, and Lily-Gilpin complex (NRCS Web Soil Survey
2/21/2018). These soils are characterized as loamy and well drained soils sited on slightly rolling
topography along the bluffs of the plateau escarpment. The surficial formations across the Smarsh Unit
are the Rockcastle Conglomerate or the Gizzard Group, depending on elevation. Each of the four wells
within the OWSR are cased in the Rockcastle Formation.

The reservoir of interest is a Mississippian aged, shallow-sea, carbonate sand (oolitic) deposit which is oil
bearing, solution gas driven and has very low water saturation. Specifically, this reservoir consists of
nearshore sandbars and beach sands that have a north-south orientation and are loosely cemented with a
sparry cryptocrystalline calcite matrix. The reservoir has between 6-8% porosity and an average
permeability of 0.3mD, minimal dolomitic recrystallization and/or hydrothermal synthesis and an
estimated initial reservoir pressure of 400-500psi. The current pressure of the reservoir is less than 20psi.
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Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed impacts soils and geology. These impacts may include alterations to the physical and chemical
properties of soils and potentially the underlying geology, erosion on steep slopes, and modifications to
landforms from extractive activities

Water Quality and Hydrology

The known zone of potable groundwater occurring within the Pennington Formation are currently behind
surface casing in the ENREMA wells. Brine has been known to be produced in these formations, but
since they are outside of the target zone, no impacts to water quality and hydrology are expected from
brine.

Blue-line streams within the Smarsh project boundary include Clear Creek, Gut Branch, and unnamed
tributaries to Clear Creek. None of the wells are located closer than 320 feet from any of the blue-line
watercourses within OWSR. Additionally, oil and gas will be transported to one of two central surface
facilities that will be located at a minimum 530 feet outside of the NPS boundary. ENREMA will
maintain a contract to monitor surrounding surface and groundwater quality throughout the Smarsh
Project duration. TDEC and NPS currently have several water quality monitoring stations located
downstream of the project area and based on the most recent data, the reach immediately downstream of
the site is meeting its defined uses.

Past, present, and potential future mining, oil and gas extraction, or logging activities in the Obed River
watershed couldcause adverse impacts to water quality and hydrology from releases of petroleum
products or mine drainage into subterranean channels or downstream surface waters that may affect water
chemistry and wildlife dependent on this resource. Extractive activities and unmonitored erosion
throughout the watershed are a source of sediment loading. Groundwater impacts from numerous
unmaintained and abandoned wells in the watershed, but outside the park boundary, may continue to
occur.
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CHAPTER 4: ENVIRONMENTAL CONSEQUENCES

For each impact topic discussed in “Chapter 3: Affected Environment,” the environmental consequences
or potential impact of each of the alternatives are analyzed. Chapter 4 analyzes both anticipated
beneficial and adverse impacts that would likely result from the implementation of any of the alternatives
considered. Potential impacts of all alternatives on each resource category are described in terms of type,
context, duration, and intensity.

Each alternative is compared to a baseline to determine the context, duration, and intensity of the resource
impacts. For purposes of the impact analysis, the environmental baseline conditions are those described
in Chapter 3. In the absence of quantitative data, best professional judgement was used to determine
impacts. In general, impacts were determined using existing literature, federal and state standards, and
consultation with subject matter experts, OWSR staff, and other agencies.

For the purposes of analysis, the following assumptions are used for impact topics:

Beneficial. A positive change in the condition of appearance of the resource or a change that moves the
resource towards a desired condition.

Adverse. A change that declines, degrades, and/or moves the resource away from a desired condition or
detracts from its appearance or condition.

Context. The affected environment within which an impact would occur, such as local, park-wide,
regional, global, affected interests, society as a whole, or any combination of these. Context is variable
and depends on the circumstances involved with each impact topic.

Duration. The duration of the impact varies according to the impact topic evaluated. However, for the
purposes of this analysis, the following assumptions are used for all impact topics:

Short-term impacts — Those impacts occurring in the immediate future or during plan implementation. For
natural systems, recovery would occur in three years (and in most cases within one year or growing
season).

Long-term impacts — Those impacts occurring after plan implementation through the next 10 years; for
natural systems, recovery would take more than three years.

Analysis Area
The analysis area for each of the impacts is the area within Smarsh project boundary area as depicted in
Appendix A: Figure 2

This EA analyzes direct and indirect impacts of the alternatives along with planned actions and
environmental trends. The Obed River watershed is the location for this analysis. Prior to Federal
ownership, much of the Park was logged, mined for coal, or drilled for petroleum. Future oil and gas
activity can be predicted by estimates of untapped petroleum resources that could be developed.
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Air Quality

Alternative 1 (No Action)

Analysis. Localized and long-term air quality impacts would continue because of intermittent exhaust and
particulate emissions from gasoline engines used to power the pump jacks and from gasoline/diesel-
powered vehicles used to access the sites for monitoring and maintenance. Impacts from exhaust and
particulate emissions from burning of timber or other materials from continuing land clearing could
continue as well. These emissions would cause an overall localized degradation to natural ambient air
quality but would not exceed state air quality standards.

Alternative 2 (Proposed Action)

Analysis. Localized, long-term, and adverse air quality impacts would continue because of intermittent
exhaust and particulate emissions from gasoline engines used to power the pump jacks and from
gasoline/diesel-powered vehicles used to access the sites for monitoring and maintenance. Under this
alternative, localized, short-term, temporary adverse impacts would occur as a result of construction
activities (i.e., use of gasoline/diesel-powered machinery or equipment) associated with the
implementation of mitigation measures, maintenance of access roads, plugging of wells, and site
reclamation. Impacts from exhaust and particulate emissions from burning of timber or other materials
from continuing land clearing could continue as well. The current and anticipated emissions would cause
an overall localized degradation to natural ambient air quality but would not exceed state air quality
standards.

Fish & Wildlife

Alternative 1 (No Action)

Analysis. If one or more of the well heads fail, there could be localized, long-term, adverse impacts to
fish and wildlife in the immediate area of the incident. Potential impacts from leaks and spills could
contaminate soils and surface waters with petroleum products resulting in impacts to fish and wildlife.
These impacts can be external and/or internal for the individual or they could affect species at the local
population level, if there is significant mortality within the breeding stock. Examples of potential external
impacts include skin burns or altered conditions of external features (i.e., feathers, fur). Examples of
potential internal impacts include inhalation or ingestion, which may cause internal burns or disturb
physiological processes. Impacts on park resources from an incidental spill would be remediated by
ENREMA, making it unlikely that long-term impacts to fish and wildlife would occur under this
alternative. Erosion from the continued use of unmaintained access roads could impact water quality and
contribute to the adverse impacts on fish and aquatic life through sedimentation, which can suffocate or
alter their preferred habitats. Wildlife benefits would be localized, long-term, and could include natural
regrowth in previously disturbed areas that can serve as habitat for wildlife.

Alternative 2 (Proposed Action)

Analysis. If one or more of the well heads fail, there could be localized, long-term, adverse impacts to
fish and wildlife. Potential impacts associated with leaks and spills are detailed under Alternative 1.
Under Alternative 2, the likelihood of potential impacts to fish and wildlife is reduced due to the
implementation of mitigation measures, which include: High-Low pressure sensors with auto shut-off at
the well head, check valves every 300 feet within the flowlines, and the construction of a primary and a
secondary containment berm at the well heads. These measures will ensure that releases of petroleum or
other fluids will be contained to the area in the immediate vicinity of the release. Impacts on park
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resources from an incidental spill would be remediated by ENREMA, making it unlikely that long-term
impacts to fish and wildlife associated with leaks or spills would occur under this alternative.

Under this alternative, access roads would be assessed regularly to determine what modifications are
required to maintain access and prevent erosion. The development of erosion rills or gullies leading to
downgradient watercourses will be monitored and if identified, these areas will be stabilized. Depending
on the severity of erosion, this may require the installation of geotextile matting or minor grading
followed by the application of approved seed mixes and straw. The anticipated reduction of sediment
discharges into watercourses would primarily benefit aquatic species. Beneficial impacts on fish and
wildlife would also occur from the plugging of wells and site reclamation, as the area would undergo
natural succession resulting in the development of vegetation structure and plant species composition
similar to adjacent undisturbed forested areas.

Federally and State-Listed Species

Alternative 1 (No Action)
Analysis

If one or more of the well heads fail, there could be localized, long-term, adverse impacts to federally
listed fish, mussels, and riparian plants located downstream of the project area. Potential impacts from
leaks and spills could contaminate soils and surface waters with petroleum products. These impacts can
be external and/or internal for the individual or impacts could affect species at the local population level,
if there is mortality within the breeding stock. Examples of potential external impacts include skin burns
or altered conditions of external features (i.e., scales, fins). Additionally, the petroleum projects could be
ingested, which may cause internal burns or disturb physiological processes. Impacts on park resources
from an incidental spill would be remediated by ENREMA, making it unlikely that long-term impacts to
listed species would occur under this alternative.

Erosion from the continued use of unmaintained access roads could impact water quality and contribute to
the adverse impacts on listed aquatic species or their critical habitat through sedimentation. The
accumulation of sediments may suffocate organisms or alter the structure of their preferred habitats.
Given the distance of subject well heads from potential habitat for the Cumberland rosemary, it is
unlikely that minor sediment discharges would either reach or affect this species. Continued inspection of
the well heads via vehicle could potentially result in the inadvertent introduction of non-native exotic
plant species. If these plant species were to become well-established and migrate downslope to the river
below, this could potentially result in a long-term, adverse impact to the Cumberland rosemary and its
associated riparian habitats. It is not anticipated that the continued implementation of Alternative 1 would
affect summer habitat for the Northern long-eared bat.

Alternative 2 (Proposed Action)

Analysis. Impacts associated with a potential leaks or spills are detailed under Alternative 1. Under
Alternative 2, the likelihood of potential impacts to federal and state-listed species is reduced due to the
implementation of mitigation measures, which include: regular site visits, High-Low pressure sensors
with auto shut-off at the well head, check valves every 300 feet within the flowlines, and the construction
of a primary and a secondary containment berm at the well heads. These measures will ensure that
releases of petroleum or other fluids will be contained to the area in the immediate vicinity of the release.
Impacts on park resources from an incidental spill would be remediated by ENREMA, making it unlikely

22



that long-term impacts to federal and state-listed species associated with leaks or spills would occur under
this alternative.

Under this alternative, access roads would be assessed regularly to determine what modifications are
required to maintain access and prevent erosion. The anticipated reduction of sediment discharges into
watercourses, would primarily benefit aquatic species, such as the spotfin chub. The clearing of trees for
the construction of primary and secondary containment berms will be monitored to ensure that no
potential summer habitat trees for the Northern long-eared bat are affected or occupied if work occurs
during the summer months. The NPS Wildlife Biologist conducted a site visit on 1/13/2021 and a
determination was made that no trees will need to be cut for current access and production. However, in
the event trees need to be cut in the future, ENREMA will contact the NPS Wildlife Biologist. Trees > 3
inch dbh will be assessed as potential Northern long-eared bat habitat, and trees > 5 inch dbh will be
assessed as potential Indiana bat habitat. Wildlife Biologist will consult with USFWS if necessary. The
plugging of wells and site reclamation would benefit fish and aquatic life, including federal and state-
listed species, as the area would undergo natural succession, resulting in the development of a vegetation
structure and plant species composition similar to the adjacent undisturbed forested areas.

Implementing mitigation measures, as proposed, will also make it extremely unlikely that an incidental
release will destroy or adversely modify critical habitat for the spotfin chub or purple bean mussel.
Frequent monitoring of access roads and well pads should only benefit water quality in the designated
reaches of Clear Creek, the Obed and Emory Rivers. This should further reduce the potential for impacts
to federally listed aquatics as described under Alternative 1.

Agency Determination of Effect

Based on the information above and the mitigations outlined beginning on page 8 of this EA, NPS has
determined that this project is not likely to adversely affect the following federally listed species:
Cumberland rosemary, Virginia spiraea, spotfin chub, sickle darter, gray bat, Northern long-eared bat,
Indiana bat, purple bean mussel and Alabama lampmussel. These species are known or thought to occur
within the Obed Wild and Scenic River and appear in Tables 4 and 5 of this EA, along with their current
federal status.

Additionally, as proposed, this project should not result in the destruction or adverse modification of
critical habitat designated for the spotfin chub or purple bean mussel.

Vegetation

Alternative 1 (No Action)

Analysis. If one or more of the well heads fail, there could be localized, long-term, adverse impacts to
vegetation. The release of petroleum products has the potential to affect photosynthesis by blocking
sunlight, as well as affecting growth or reproduction through the uptake of substances toxic to the plant.
Erosion from the continued use of unmaintained access roads could undermine roadways and result in the
loss of vegetation cover, which serves to stabilize the slopes. Impacts on park resources from an
incidental spill would be remediated by ENREMA, making it unlikely that long-term impacts to
vegetation would occur under this alternative. Continued inspection of the well heads via vehicle could
potentially result in the inadvertent introduction of non-native exotic plant species, which if not addressed
expeditiously, could lead to major changes in plant composition that could impact the establishment and
growth of native species.
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Alternative 2 (Proposed Action)

Analysis. Impacts associated with potential leaks or spills are detailed under Alternative 1. The likelihood
of potential impacts to vegetation under Alternative 2 is further reduced due to the implementation of
mitigation measures, which include: High-Low pressure sensors with auto shut-off at the well head, check
valves every 300 feet within the flowlines, and the construction of a primary and a secondary containment
berm at the well heads. These measures will ensure that releases of petroleum or other fluids would be
contained to the area in the immediate vicinity of the release. Impacts on park resources from an
incidental spill would be remediated by ENREMA, making it unlikely that long-term impacts to
vegetation associated with leaks or spills would occur under this alternative.

Continued inspection of the well heads via vehicle and the use of heavy machinery for the construction of
berms and installation of flowlines could potentially result in the inadvertent introduction of non-native
exotic plant species. If these plant species were to become well-established this could potentially result in
a long-term, adverse impact to native vegetation composition. Under this alternative, access roads and
well pads will be assessed regularly to determine any modifications are required to maintain access,
prevent erosion, and maintain roadside vegetation. Potential beneficial impacts on vegetation would occur
from the plugging of wells and site reclamation, as the area would undergo natural succession resulting in
the development of vegetation structure and plant species composition similar to adjacent undisturbed
forested areas.

Soils and Geology

Alternative 1 (No Action)

Analysis. If one or more of the well heads fail, there could be localized, long-term, adverse impacts to the
physical and chemical properties of soils and potentially the underlying geology. This could affect the
establishment of vegetation, resulting in a higher likelihood of erosion on steep slopes, or the potential
leaching/migration of petroleum products into ground or surface water. Impacts on park resources from
an incidental spill would be remediated by ENREMA, making it unlikely that long-term impacts to soils
and geology would occur under this alternative. The continued use of unmaintained access roads could
undermine roadways and result in erosion of soil and rock materials.

Alternative 2 (Proposed Action)

Analysis. Impacts associated with a potential leaks or spills are detailed under Alternative 1. The
likelihood of potential impacts to soils and geology under Alternative 2 is further reduced due to the
implementation of mitigation measures, which include: regular site monitoring, High-Low pressure
sensors with auto shut-off at the well head, check valves every 300 feet within the flowlines, and the
construction of a primary and a secondary containment berm at the well heads. These measures will
ensure that releases of petroleum or other fluids will be contained to the area in the immediate vicinity of
the release. Impacts on park resources from an incidental spill would be remediated by ENREMA,
making it unlikely that long-term impacts to soils and geology associated with leaks or spills would occur
under this alternative.

Under this alternative, access roads would be assessed regularly to determine any modifications required
to prevent erosion on steep slopes. Potential beneficial impacts on soils would occur from the plugging of
wells and site reclamation, as the area would undergo natural succession resulting in continuously
vegetated areas that will serve to stabilize the soils in perpetuity.
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Localized, short-term adverse impacts to soils and geology would result from implementing mitigation
measures, roadway maintenance, well plugging, and site reclamation. ENREMA would ensure that
erosion prevention and sediment control (EPSC) measures are installed and maintained prior to ground
disturbance to minimize potential impacts associated with erosion.

Water Quality and Hydrology

Alternative 1 (No Action)

Analysis. If one or more of the well heads fail, there could be localized, long-term, adverse impacts to
water quality and hydrology. Released petroleum or other fluids may enter subterranean channels located
upslope or a defined channel/ swale that would result in direct discharge to downstream surface water.
Given that oil does not dissolve in water, it tends to accumulate, forming a thick sludge that can alter
water chemistry and affect wildlife and vegetation located either within or adjacent to the waterbody. The
continued use of unmaintained access roads could result in erosion on steep slopes and the introduction of
additional sediment loads into surface waters. Impacts on park resources from an incidental spill would be
remediated by ENREMA, making it unlikely that long-term negative impacts to water quality and
hydrology would occur under this alternative. Ongoing operations would protect groundwater if managed
according to state requirements.

Alternative 2 (Proposed Action)

Analysis. Impacts associated with a potential leaks or spills are detailed under Alternative 1. The
likelihood of potential impacts to water quality and hydrology under Alternative 2 would be further
reduced due to the implementation of mitigation measures, which include: regular site monitoring, High-
Low pressure sensors with auto shut-off at the well head, check valves every 300 feet within the
flowlines, and the construction of a primary and a secondary containment berm at the well heads. These
measures will ensure that releases of petroleum or other fluids will be contained to the area in the
immediate vicinity of the release. Impacts on park resources from an incidental spill would be remediated
by ENREMA, making it unlikely that long-term impacts to water quality and hydrology associated with
potential leaks or spills would occur under this alternative. It is not anticipated that there will be a higher
risk to groundwater due to pressurization of these wells.

Under this alternative, access roads will be assessed regularly to determine any modifications required to
maintain access and prevent erosion. The anticipated reduction of sediment discharges into watercourses
would be beneficial to water quality and hydrology. Additionally, water quality and hydrology would
benefit from the plugging of wells and site reclamation, which would negate the potential for future
releases of petroleum products and erosion of soils from the Smarsh project area.
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Name Title
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Niki Nicholas Superintendent

Effie Houston Program Support Assistant

Tom Blount Chief of Resource Management
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Jacqueline Monsell
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Dwayne Scheid
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List of Persons, A

encies and Organizations Consulted

Purpose & Authorities for Consultation or Findings &
Name Coordination Conclusions
Tennessee State Consultation for undertakings, as required by the consultation ongoing
Historic National Historic Preservation Act (NHPA) (16 USC
Preservation 470)
Office (SHPO)

Native American
Tribes

Government-to government consultation with Native
American Tribes is being conducted in accordance with
the National Historic Preservation Act of 1966 (as
amended) Section 101(d) simultaneously with the
NEPA process. Letters requesting comments were sent
just prior to initiating the NEPA process to the
following tribal governments and/or Tribal Historic
Preservation Officers (THPO):

e Absentee-Shawnee Tribe of Indians of
Oklahoma
Cherokee Nation
Chickasaw Nation
Eastern Band of Cherokee Indians
Eastern Shawnee Tribe of Oklahoma
Shawnee Tribe
United Keetoowah Band of Cherokee Indians
in Oklahoma

consultation ongoing

US Fish and
Wildlife Service

ESA Section 7 consultation (letter sent on June 24,
2021).

consultation ongoing
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Figure 3. ENR EMAs four gas welks within Obed Wild and Scenic River and ¥
additional welks located on adjacent properties that are included as part of the Ol =0 1'0|w san A
SMARSH project, existing access roads, and existing/propesed flowlines.
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APPENDIX B: PLAN OF OPERATIONS

Due to file size, the Plan of Operations is included as a separate file
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APPENDIX C: SITE PHOTOGRAPHS

Site Photographs

ENREMA, LLC Smarsh Project
Environmental Assessment
Obed Wild and Scenic River

3. View of adjacent vegetation and sandstone substrate at Well 4. View of adjacent vegetation and sandstone substrate at Well
#6708. #6708.
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Site Photographs

ENREMA, LLC Smarsh Project
Environmental Assessment
Obed Wild and Scenic River

5. View of pump jack at Well #4770.

6. View of adjacent vegetation at Well #4770.

7. View of adjacent vegetation at Well #4770.

8. View of adjacent vegetation at Well #4770.
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Site Photographs
ENREMA, LLC Smarsh Project
Environmental As ent

=

11. View of adjacent vegetation at Well #3754. 12. View of adjacent vegetation at Well #3754.
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Site Photographs

ENREMA, LLC Smarsh Project
Environmental Assessment
Obed Wild and Scenic River

15. View of adjacent vegetation at Well #3499.

16. View of adjacent vegetation at Well #3499.
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Site Photographs

ENREMA, LLC Smarsh Project
Environmental Assessment
Obed Wild and Scenic River

17. View of pump jack at Well #8319. 18. View of power pole at Well #8319.

19. View of adjacent vegetation at Well #3319 20. View of access road at Well #8319.
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CFR
EA
EIS
ENREMA
EO
GMP
MAOP
NEPA
NPS
OWSR
RMP
TDEC
U.S.C.

APPENDIX D: LIST OF ACRONYMNS

Code of Federal Regulations
Environmental Assessment
Environmental Impact Statement

Energy Resource Management, LLC
Element Occurrence

General Management Plan

Maximum Allowable Operating Pressure
National Environmental Policy Act
National Park Service

Obed Wild and Scenic River

Resource Management Plan

Tennessee Department of Environment and Conservation
United States Code
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