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Executive Summary

ES1.1 Introduction and Background

The U.S. Army Corps of Engineers (USACE) Fort Worth District, as lead federal agency, has prepared
this Regional Environmental Impact Statement (REIS) to analyze potential impacts within defined
geographic regions in Texas that may be affected by future USACE Fort Worth District permit decisions
for future surface coal and lignite mine expansions or satellite mines within the District's area of
responsibility. The REIS has been prepared in compliance with the National Environmental Policy Act of
1969 (NEPA), the Council on Environmental Quality (CEQ) Regulations for Implementing the Procedural
Provisions of NEPA (40 Code of Federal Regulations [CFR] 1500-1508), and the USACE Procedures for
Implementing NEPA (33 CFR 230). The Office of Surface Mining, Reclamation, and Enforcement
(OSMRE); Railroad Commission of Texas (RCT); Texas Parks and Wildlife Department (TPWD); U.S.
Environmental Protection Agency (USEPA); and U.S. Fish and Wildlife Service (USFWS) are serving as
cooperating agencies.

The REIS considers six study areas along the coal-bearing formations in Texas that run from southwest
Texas to northeast Texas (see Figure ES-1). The study areas encompass locations within the
coal/lignite belt in Texas that were determined to be within reasonable proximity to existing surface coal
and lignite mines with potential for future expansion.

ES1.2 USACE Purpose and Need for the Action

Currently operating surface coal and lignite mines in Texas provide a long-term, reliable, continuous, and
economically stable fuel source to existing nearby power plants, with one mine providing raw lignite
material to an existing carbon activation plant. As the existing permitted surface coal and lignite mines
approach the extent of the reserves that can be safely and economically recovered within the limits of
their current mine permit areas, expansion of mine areas would be required in order to continue to meet
their supply obligations.

Surface coal and lignite mining projects typically conduct work that results in impacts to waters of the
U.S. Such work requires authorization under Section 404 of the Clean Water Act, and for projects
affecting navigable waters, authorization under Section 10 of the Rivers and Harbors Act of 1899. These
programs are administered by the USACE. As part of the permit evaluation process associated with
Section 404 and Section 10 permit authorizations, the USACE is also required to comply with the
regulatory requirements of NEPA in evaluating the potential impacts of a proposed action.

A majority of the future surface coal and lignite mining proposals will require Section 404 (and in some
cases Section 10) permits and associated NEPA compliance documents. The anticipated number of
future permit applications requiring USACE Fort Worth District compliance with NEPA, along with agency
resource constraints, could result in lengthy review times. Historic permit evaluations associated with
mine expansions have required substantial time periods. These timeframes have been influenced in part
by the need to develop resource information, undertake data gathering efforts, as well as coordination
with various agencies and their permit review processes. The USACE Fort Worth District also needs to
ensure it can adapt and efficiently respond to multiple concurrent requests for permits that may occur in
the future. In addition, mine operators also have to coordinate with and obtain authorizations from other
agencies which can contribute to additional time for other evaluation and regulatory decisions they are
pursuing.
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Many of the federal and state agency regulatory requirements and environmental issues associated with
surface coal and lignite mining projects are similar, such as large landscape alterations, economic
effects, impact avoidance, mitigation measures, performance metrics/monitoring, and the contribution to
cumulative impacts. Therefore, the USACE Fort Worth District is undertaking the REIS to streamline the
NEPA aspect of the District’'s Section 404/10 permitting process, as well as to develop information, data,
and analysis to be used in Section 404(b)(1) guidelines and public interest review analyses for future
coal and lignite mine expansions and satellite mines in Texas. The USACE Fort Worth District's purpose
for the REIS is to provide a NEPA-compliant environmental evaluation focusing on potential direct,
indirect, and cumulative aguatic resource impacts, in addition to all other relevant environmental and
human resources within the defined geographic regions in Texas that would be associated with and
affected by future USACE Fort Worth District permit decisions. Additionally, this REIS will serve to
establish a cohesive framework for stream mitigation, establish sound performance metrics, and
enhance project monitoring efforts. This assessment would facilitate future tiering or supplementation in
the evaluation of future project-specific Section 404/10 permit applications for surface coal and lignite
mines. A single regional NEPA document is intended to avoid duplication and be more efficient and
effective for the lead and cooperating agencies involved in the regional NEPA process in making future
decisions under their respective authorities.

ES1.3 Alternatives Analyzed in Detail

ES1.3.1 Proposed Action

The USACE Fort Worth District is proposing changes to the District’s regulatory framework for surface
coal and lignite mines in Texas. The proposed regulatory framework, as presented in Table ES-1,
includes the establishment of a Regional General Permit (RGP) and a revised Letter of Permission
(LOP) procedure with modifications to aquatic resource impact thresholds and a change from agency
concurrence (agreement) to agency coordination as compared to the process for the existing LOP-3.
Development of a RGP and/or a revised LOP would include issuance of a Public Notice to solicit
comments from interested agencies and the public and consideration of any comments received
in evaluating the respective proposed procedure. The evaluation process, supporting analysis,
and final decision would be documented in the administrative record. Resulting thresholds that
would trigger evaluation of a potential future surface coal or lignite mine expansions and satellite mines
under the existing Individual Permit (IP) process also are shown in the table. No changes to the criteria
for Nationwide Permit (NWP) 21 or NWP 49 are proposed.

Table ES-1 Proposed USACE Fort Worth District Regulatory Framework
Resource
Linear Footage Agency Coordination Limitations
Permit Type® Acreage Limit Limit Requirement (type)
NWP 212 0.5 300 linear feet of Coordination for waiver | No regional
stream (perennial, conditions limiting
ephemeral, or use
intermittent), unless
waived for
ephemeral and
intermittent streams
NWP 49 — Coal None None No Mine, reclamation
Remining and mitigation
Activities®® plan must result in
a net increase in
aquatic resource
functions
RGP 0.5-10 acres Study Areas 1-4: Yes Forested wetlands
20,000 linear feet all cannot make up
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Table ES-1 Proposed USACE Fort Worth District Regulatory Framework

Resource
Linear Footage Agency Coordination Limitations
Permit Type1 Acreage Limit Limit Requirement (type)
stream types, with no more than
more than 1,000 total 50 percent of the
linear feet for waters of the U.S.
perennial streams impact area; no
Study Areas 5-6: impacts to bogs;
30,000 linear feet all no impacts to bald
stream types, with no cypress-tupelo
more than 1,000 total swamps
linear feet for
perennial streams
LOP 10 — 25 acres No limit* Yes Forested wetlands
cannot make up
more than
50 percent of the
waters of the U.S.
impact area
P >25 acres No limit Yes None

! A proposed project could have up to the acreage limit for wetlands and the linear foot limit for streams and still qualify
for the respective permit type.

?Reflects existing thresholds and resource limitations for the NWP 21 and NWP 49; no changes are proposed.

*May be authorized for mining and reclamation of lands previously mined for coalllignite if the proposed activities are currently
authorized, or are in the process of being authorized, under the Surface Mining Control and Reclamation Act SMCRA of 1977. New
coalllignite mining activities may be authorized in conjunction with the remining activities if: 1) the proposed new mining disturbance
is 40 percent or less of the proposed total disturbance and 2) the overall mining plan would result in a net increase in aquatic
resource functions.

“USACE Fort Worth District will review each proposed action on a case-by-case basis.

No changes to the USACE Fort Worth District’'s current Section 404 mitigation guidelines for surface coal
and lignite mines in Texas are proposed. As such, the current Section 404 mitigation guidelines would
continue to be implemented under the Proposed Action. Under this REIS the USACE Fort Worth District
will not render a decision on any specific mine project. Rather, submittal of project-specific permit
applications, development and evaluation of separate project-specific NEPA analyses, and subsequent
issuance of all required local, state, and federal permits would be required prior to development of any
future surface coal or lignite mine expansion area or satellite mine in any of the study areas. The study
areas for this REIS are summarized in Table ES-2.

Table ES-2 Summary of Study Areas

Estimated Percent of
Estimated Maximum Study Area Potentially
Disturbance Acreages Disturbed under
Associated with Anticipated Requests
Approximate Total Potential Requests for for Future
Study Areas Acreage in Study Area Future Authorizations Authorizations

Study Area 1 912,500 13,500 15
Study Area 2 1,449,300 50,200 35
Study Area 3 1,219,200 50,600 4.2
Study Area 4 365,300 9,800 27
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Table ES-2 Summary of Study Areas
Estimated Percent of
Estimated Maximum Study Area Potentially
Disturbance Acreages Disturbed under
Associated with Anticipated Requests
Approximate Total Potential Requests for for Future
Study Areas Acreage in Study Area Future Authorizations Authorizations
Study Area 5 180,800 9,500 53
Study Area 6 249,000 25,000 10.0
Total 4,376,100 158,600 3.6
ES1.3.2 No Action Alternative

Under the No Action Alternative, the existing USACE Fort Worth District regulatory framework for surface
coal and lignite mines in Texas, and the District’s current Section 404 mitigation guidelines, would
continue to be used. The existing regulatory framework is presented in Table ES-3.

Table ES-3 Existing USACE Fort Worth District Regulatory Framework
Agency
Acreage Coordination
Permit Type Limit Linear Footage Limit Requirement Resource Limitations
NWP 21 0.5 300 linear feet of stream Coordination for No regional conditions
(perennial, ephemeral, or waiver limiting use
intermittent), unless waived
for ephemeral and
intermittent streams
NWP 49 — Coal None None No Mine, reclamation and
Remining mitigation plan must
Activities" result in a net increase
in aquatic resource
functions
LOP-3 20 acres 20,000 linear feet of stream, Yes? Forested wetlands
with no more than 1,000 cannot make up more
linear feet for perennial 50 percent of the waters
streams of the U.S. impact area
IP >20 No limit Yes None
acres

May be authorized for mining and reclamation of lands previously mined for coal/lignite if the proposed activities are currently

authorized, or are in the process of being authorized, under SMCRA. New coal/lignite mining activities may be authorized in
conjunction with the remining activities if: 1) the proposed new mining disturbance is 40 percent or less of the proposed total
disturbance and 2) the overall mining plan would result in a net increase in aquatic resource functions.

ES1.4

LOP-3 requires agency concurrence.

Summary of Impacts

Table ES-4 summarizes the potential impacts for each resource that would be affected by the
implementation of the Proposed Action or No Action Alternative. The construction, operation, and
closureffinal reclamation activities and mine components of a typical surface coal or lignite mine
expansion area or satellite mine were used to facilitate the impact analysis for this REIS. The need for
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additional mitigation may be identified during the project-specific NEPA and 404(b)(1) analyses that
would be conducted at the time future mine expansion areas or satellite mines are proposed.

ES1.5 Coordination and Consultation

ES1.5.1 Public Participation and Scoping

Public participation for the REIS began with the scoping process. The USACE Fort Worth District
initiated the scoping process by publishing the Notice of Intent to prepare the REIS in the Federal
Register on October 24, 2013. Additionally, a Public Notice was mailed to over 485 federal, state, and
local government agencies; private businesses and organizations; private landowners; and tribes. Public
notices were also placed in 18 local newspapers announcing the public scoping meetings. The USACE
Fort Worth District conducted public scoping meetings on December 3, 2014, in Uvalde, Texas;
December 4, 2014, in Temple/Belton, Texas; and December 5, 2014, in Tyler, Texas. A total of 110
meeting participants signed their attendance at the meetings.

The USACE Fort Worth District coordinated a meeting with interested agencies on July 16, 2013, to
provide detailed technical information about the REIS and to solicit agency input regarding the scope,
issues, and potential alternatives to be considered. Attendees included representatives from OSMRE,
RCT, USFWS, Texas Parks and Wildlife Department, and Texas Commission on Environmental Quality.

At the end of the comment period, the scoping comments were compiled and analyzed to identify key

issues and concerns. Some of the scoping comments were eliminated from consideration in the REIS
because they addressed issues outside of the scope of the NEPA analyses, or the comment stated an
opinion rather than a substantive comment that could be addressed in the REIS. A Scoping Summary
Report was prepared and posted to the USACE Fort Worth District’'s public website for the REIS. The

scope of the REIS reflects input received from the public and from government agencies.

ES1.5.2 Consultation and Coordination with Federal, State, and Local Government Agencies

Specific regulations require the USACE to coordinate and consult with federal, state, and local agencies
about the potential for a proposed action and alternatives to affect sensitive environmental and human
resources. For the REIS, the USACE Fort Worth District initiated these coordination and consultation
activities through the scoping process. In addition, the USACE Fort Worth District invited interested
agencies to serve as cooperating agencies for preparation of the REIS; OSMRE, USEPA, USFWS,
RCT, and TPWD are serving as cooperating agencies.

ES1.5.3 Tribal Government-to-Government Consultation

In compliance with the National Historic Preservation Act and USACE Policy Guidance Letter No. 57
(Indian Sovereignty and Government-to-Government Relations with Indian Tribes) the USACE is
required to establish regular and meaningful consultation and collaboration with Native American tribal
governments on development of regulatory policies that could significantly or uniquely affect their
communities. As such, the USACE Fort Worth District initiated consultation with Native American tribes
by sending letters to federally recognized tribes (as identified below) on November 1, 2013. No
formal responses were received.

e Comanche Nation, Oklahoma

e Tonkawa Tribe of Indians of Oklahoma

e Kickapoo Traditional Tribe of Texas

¢ Kiowa Indian Tribe of Oklahoma

e Caddo Nation

¢ Wichita and Affiliated Tribes

e Mescalero Apache Tribe of The Mescalero Reservation
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e Choctaw Nation of Oklahoma
¢ Alabama-Coushatta Tribe of Texas

ES1.5.4 Public Comments and USACE Responses

A 60-day public comment period for the Draft REIS commenced on July 10, 2015, with publication
of the Notice of Availability in the Federal Register. Additionally, notifications were sent via email
to the USACE public notice list that was current at the time of the Draft REIS distribution. In
addition to the USACE list, notifications of the availability of the Draft REIS were sent via email to
24 individuals who submitted public scoping comments and requested email notification.
Postcard notifications were mailed to 52 scoping commenters without email addresses who
supplied addresses. The notification of the availability of the Draft REIS and the schedule for
public hearings was published in 18 local and regional newspapers. Copies of the Draft REIS
(hard copy, compact disk, or both) were sent to seven federal agencies (including cooperating
agencies), one state agency, 32 main county libraries in Texas, six Texas Mining and
Reclamation Association members, and seven individuals.

During the public comment period the USACE Fort Worth District conducted both informal public
information meetings and formal public hearings at Eagle Pass, Texas, on August 10, 2015;
Pleasanton, Texas, on August 11, 2015; Belton, Texas, on August 12, 2015; and Tyler, Texas, on
August 13, 2015. The total number of people that signed in at each of the meetings/hearings was
88, 7, 14, and 5, respectively. A court reporter was present at each of the public hearings to
record formal oral comments. Also, a Spanish-speaking interpreter was present at the Eagle
Pass and Pleasanton meetings, and the Draft REIS Executive Summary was available in Spanish
at all locations. The public comments and associated USACE responses are presented in the
Final REIS.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Geology/Minerals/Paleontology

Modification of topography

Topography would be altered by the removal of
overburden and coal or lignite on approximately
158,600 acres. Effects minimized through regrading to
approximate original contour.

Same as the Proposed Action.

Removal of coal and lignite
resources making it unavailable in
the future

Permanent removal of an estimated 35 million tons of
coal or lignite annually

Same as the Proposed Action.

Access to oil and gas resources

Access to oil and gas resources would be precluded or
limited during active mining unless horizontal drilling
were implemented.

Same as the Proposed Action.

Damage to fossils

Mining may directly damage or destroy common
fossils; however, the potential for impact to significant
fossils is low.

Same as the Proposed Action.

No monitoring or mitigation is
recommended for geology,
paleontological, or mineral
resources.

Water Resources

Groundwater

Drawdown of aquifers

Maximum extent of projected mine-related 5-foot
groundwater contour as a result of dewatering and
depressurization would vary across the study areas,
ranging from a high of 15 miles in Study Area 4 to zero
in Study Area 6. Mine-related groundwater pumping
impacts for future mines would be confined to the
portion of the affected aquifers within a mine-related
groundwater drawdown area, until mining ends and
groundwater levels recover.

Same as the Proposed Action.

No monitoring or mitigation
measures are recommended.
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Table ES-4 Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Groundwater quantity

The effects on other groundwater uses would vary
depending on the extent of required mine
depressurizion and dewatering. Impacts would be
confined to the portion of the affected aquifers within a
mine-related groundwater drawdown area until mining
ends and groundwater levels recover.

In accordance with RCT requirements, water supply
would be replaced if water supply wells are impacted
by mining operations.

Same as the Proposed Action.

Groundwater quality

Groundwater quality in mine pit backfill areas may
have elevated levels of salinity; however, impacts to
groundwater due to increased salinity would be
minimal in all study areas.

Same as the Proposed Action.

Surface Water

Removal of surface water features®

Direct effects to surface water features from mining
would vary by study area. It is estimated that the
occurrence of streams within future mining areas
would range from a high of approximately 56 miles of
perennial streams and 187 miles of intermittent
streams potentially affected in Study Area 2 to a low of
approximately 0.3 miles of perennial streams and

81 miles of intermittent streams in Study Area 6. A
currently unquantifiable portion of these streams may
be impacted by future mining activities if during future
mine-specific permitting: 1) a waiver is granted by RCT
(per Section 12.355 under the Texas Coal Mining
Regulations) and 2) the proposed disturbance
represents the least environmentally damaging
practicable alternative in accordance with the
USACE's Section 404(b)(1) guidelines.

Same as the Proposed Action.

No additional monitoring or
mitigation beyond that currently
required by the USACE Fort Worth
District and other jurisdictional
agencies is recommended for
surface water.

April 2016




FREIS Surface Coal and
Lignite Mining in Texas

Table ES-4
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Flow effects from watershed
modifications

Changes to flow patterns and increased storm water
runoff from bare ground may alter stream flows.
Compliance with federal and state regulations would
minimize flow increases from disturbed areas.

Same as the Proposed Action.

Surface water quality

Surface water runoff from disturbed areas would
contain increased turbidity and possibly higher
concentrations of salinity and other contaminants.
These adverse impacts to would be largely confined to
the future mine permit areas. Impacts would be
minimized through compliance with RCT and USACE
Fort Worth District permit requirements.

The potential for acid-forming constituents or other
geochemical weathering products to affect surface
water quality would be avoided by compliance with
RCT regulations. The regulations require analysis of
overburden and underburden through appropriate
acid-base accounting or other assessments. Selective
handling plans and follow-up testing would be
developed and implemented to ensure that acid- or
toxic-forming material are not placed in the upper 4
feet of the backfill profile.

Generally similar to the
Proposed Action. Restrictions
on impacts would not be
applied for smaller mine
expansion areas (0.5 to

10 acres), which could allow
greater surface water-related
impacts in some areas. The
resource benefits from
concentrating regulatory efforts
and specific mitigation on
future mine expansion areas or
satellite mines with greater
potential for surface water
impacts would not occur.

Waters of the U.S., including wetlands

Impacts to waters of the U.S.,
including wetlands®

Assuming that the acreage of waters of the U.S.,
including wetlands, projected to be impacted by future
mining would be proportional to the size of the study
area and the projected acreage that would be mined in
each study area, most of the wetlands projected to be
impacted by future mining would be palustrine
because this type covers the largest acreage within the
study areas. It is estimated that the acreage of
wetlands projected to be impacted would range from
approximately 3,655 acres in Study Area 2 to 110
acres in Study Area 5.

Same as the Proposed Action.

No additional monitoring or
mitigation beyond that currently

required by the USACE Fort Worth

District is recommended.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Soils and Reclamation

Impacts to soil resources

Direct incremental disturbance of soil resources may
cause associated increased erosion, alteration of soil
structure, and reduction in soil productivity.
Implementation of erosion control measures, soil and
suitable growth media salvage, and a mine-specific
reclamation plan would minimize the impacts. The
projected acreage of soils anticipated to be affected
equates to the amount of surface disturbance
projected in each study area.

Same as the Proposed Action.

Rough and final grading should
occur when the soils are dry to
minimize soil compaction during
reclamation.

Compacted surface or subsurface
soils should be treated for
compaction by deep ripping or
subsaoiling, prior to revegetation
efforts.

Vegetation (including special status species)

Impacts to vegetation

Up to 158,600 acres of vegetation or approximately
3.6 percent of the 4,376,100 acres within all study
areas is projected to be disturbed by mine
development, ranging from 1.5 percent of the acreage
in Study Area 1 to 10.0 percent in Study Area 6. There
would be a long-term loss of woody species and short-
term loss of herbaceous species following reclamation.
Implementation of compensatory mitigation plans
would minimize impacts to vegetation in each study
area.

Same as the Proposed Action.

Establishment of noxious weeds or
invasive plants

Surface disturbance from future mining would
increases the potential for the spread and
establishment of noxious weeds or invasive plant
species,

Same as the Proposed Action.

Impacts to special status plant
species (i.e., species afforded
protection under federal and state
laws)

Surface disturbance in Study Areas 2, 3, 4, and 6 may
affect populations or habitat for the six federal or state
listed plant species, but adverse impacts would be
minimized through consultation with USFWS under the
ESA and compliance with state laws and regulations.

Same as the Proposed Action.

Conduct of special status plant
species surveys in areas of
potentially suitable habitat prior to
ground-disturbing activities is
recommended.

Development of appropriate
mitigation and monitoring in
coordination with USFWS and
TPWD, as applicable, to minimize
impacts to identified special status
plant species is recommended.
Where possible, surface
disturbance should be at least
100 feet from any non-jurisdictional
wetland or riparian area, with a
vegetation buffer maintained.

Prior to ground disturbance, select
plant species (e.g., pitcher-plant)
may be relocated to suitable habitat
in coordination with the appropriate
jurisdictional agency.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Fish and Wildlife Resources (including special status species)

Terrestrial Wildlife

Loss or alteration of terrestrial
habitats

Direct impacts would include habitat loss and
alteration, habitat fragmentation, wildlife displacement,
and wildlife mortality. Indirect impacts would include
effects related to increased noise, light, and human
presence. Long-term impacts would include permanent
changes to, or loss of, habitats and the wildlife
populations that depend on those habitats, irrespective
of reclamation success. Even with successful
reclamation, the habitats would be altered for a long
time period, particularly woody-species dominated
habitats. Larger species displaced during mining would
return following reclamation as long as suitable habitat
is re-established. The regional carrying capacity for
birds may be reduced by the incremental loss of
available nest and roost sites depending on the
species affected and the site-specific conditions.

Same as the Proposed Action.

Changes in wetland and riparian
habitat

Resident and migratory bird species and reptiles would
be affected by an incremental reduction in available
habitat where directly removed or where impacted by
mine-related groundwater drawdown. Mine discharges
to surface water channels may increase flows
downstream and could support additional riparian
areas or wetlands that could be used by terrestrial
species during active mining operations.

Same as the Proposed Action.

Effects on special status wildlife
species populations and habitat
(i.e., species afforded protection
under federal and state laws)

Potential impacts to special status species includingl4
bird species, 4 mammal species, and 7 reptile species
are anticipated to be minor as long as field surveys
and mitigation or avoidance measures are completed
in advance of ground-disturbing activities. Potential
types of impacts would parallel those described above
for general wildlife species.

Same as the Proposed Action.

If vegetation clearing activities
should be required during the
migratory bird breeding season
(March through July), pre-
construction breeding bird surveys
would be conducted prior to these
activities.

If active nests are located or other
evidence of nesting is observed,
appropriate protection measures
should be implemented, including
the establishment of buffer areas
and constraint periods, until the
young have fledged and dispersed
from the nest area.

If interior least tern nesting activity
is observed in mine-related
disturbance areas, appropriate
buffer areas and constraint periods
would be implemented in
coordination with the jurisdictional
agencies.

For the protection of wildlife and
special status species, dark-sky
lighting should be installed that is
fully shielded.

April 2016




FREIS Surface Coal and
Lignite Mining in Texas

Table ES-4

Executive Summary

ES-13

Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Fisheries and Other Aquatic Biological Resources

Loss or alteration of aquatic habitat

Surface disturbance of streams that are ecologically
important to fisheries and aquatic habitat is expected
to occur during mine-related activities. Compliance
with state and federal permit requirements would
minimize long-term impacts, but disturbance of habitat
would occur where streams cannot be avoided by
surface mining operations. The impacts would vary by
study area, based on the projected maximum acreage
of surface disturbance and the amount of perennial
streams.

Flow reductions resulting from mine-related
groundwater drawdown and stream flow increases due
to mine water discharge may alter aquatic habitat near
active mines.

Same as the Proposed Action.

Effects of water quality changes

Surface water quality may be affected due to surface
disturbance within or near waterbodies that may
increase sedimentation and turbidity. Off site impacts
on aquatic habitat from mining operations would be
minimized through compliance with federal and state
permit requirements, such as erosion controls and
storm water management.

Same as the Proposed Action.

Effects on special status aquatic
species and habitat (i.e., species
afforded protection under federal
and state laws)

Changes in water flow and quality and the disturbance
of perennial streams, contributing drainages, and
upstream watersheds may result in adverse impacts to
habitat important to listed species. Impacts would vary
depending on the location of future mine expansion
areas or satellite mines in relation to the rivers and
perennial streams containing habitat for federal and
state listed species.

Same as the Proposed Action.

If direct disturbance occurs in a
waterbody with invasive aquatic
species, all vehicles and equipment
would be cleaned and dried prior to
working in adjacent drainages.

Avoid important spawning or
nursery areas for special status fish
species.

Where there is potential habitat,
conduct special status mussel
species surveys within the
proposed disturbance areas.
Relocate to similar habitat if
disturbance cannot be avoided.

Avoid mining-related construction
and operations in designated critical
habitat for Houston toad in Study
Area 4.
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Executive Summary

ES-14

Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Cultural Resources

Direct impacts to cultural
resources

Historic properties representing numerous cultures,
both historic and prehistoric, occur in each study area.
Mining-related disturbance would alter archaeological
stratigraphy that provides context for buried historic
properties, if present. Surface disturbance may modify
cultural landscapes, and historic structures and buried
archaeological sites may be adversely affected by
earth-moving and vibrations from mining activities.
Adverse impacts to NRHP-eligible sites would be
minimized through survey and documentation in
advance of surface disturbance and avoidance or
mitigation as determined by the USACE Fort Worth
District and THC.

Same as the Proposed Action.

Potential impacts to previously
undiscovered significant sites

Previously unidentified sites could be discovered
during construction and operations. Implementation of
committed measures to protect a site until it can be
evaluated by the THC potentially would minimize
impacts.

Same as the Proposed Action.

Monitoring of mine-related
construction activities (i.e., new
surface disturbance) conducted by
knowledgeable professionals to
avoid recorded NRHP-eligible or
state protected cultural resources
and minimize damage to previously
unknown sites.

Each mining company would
educate on site mine personnel as
to the sensitive and confidential
nature of cultural resources and
implement a strict policy against
illegal collection.

Potential indirect impacts to
cultural resources

Potential indirect impacts to NRHP-eligible sites
within and outside a mine area may result from
increased runoff or water discharge. Implementation
of surface water controls and erosion control
measures would minimize these effects. Other
possible indirect adverse impacts could include illegal
collection, inadvertent damage, and vandalism
associated with increased access and human
presence.

Same as the Proposed Action.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Air Quality

Potential exceedence of ambient
air quality standards

There would be temporary air quality impacts due to
increases in local fugitive dust levels. Concentrations
of criteria pollutants generated from mining-related
activities would not exceed National Ambient Air
Quality Standards (NAAQS).

Same as the Proposed Action.

Greenhouse gas emissions

Potential contribution to manmade global climate
effects would be immeasurably small.

Same as the Proposed Action.

No additional monitoring or
mitigation measures are
recommended.

Land Use and Recreation

Impacts to urban growth

Development of future mine expansion areas or
satellite mines could delay adjacent urban growth until
areas are mined and successfully reclaimed,
depending on the proposed location of a future mine
area in relation to urban areas.

Same as the Proposed Action.

Impacts to agricultural uses

Agricultural uses would not be available in mine-
related disturbance areas until reclamation is
completed.

Same as the Proposed Action.

Impacts to industrial uses

The primary industrial land use in the study areas is olil
and gas development. Access to new oil and gas
resources may be restricted during active mining.
Gathering lines, access roads, and other facilities and
associated infrastructure may need to be relocated to
allow for mining operations.

Same as the Proposed Action.

Accidental damage to property or
infrastructure, as a result of mining
activities, would be reported to
landowners or the appropriate
authorities immediately, and the
mine operator would be responsible
for repair or replacement.
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Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Impacts to availability of dispersed
recreational uses

Potential future mining locations temporarily would be
inaccessible while mining operations progress through
an area and reclamation is completed. Mine
construction and operation could disturb recreationists
on lands outside of the mine area. Potential impacts
would be related to mine-related noise and ground
vibrations, fugitive dust emissions, increased human
presence, and the visual intrusion of mine equipment
and components where solitude and remote
experiences are desired. Mining operations may cause
game and aquatic species to relocate, changing the
experience for hunters and fishers in some areas.

Same as the Proposed Action.

Social and Economic Values

Population and housing changes

No measureable effects to population are anticipated.

Same as the Proposed Action.

Employment and income change

No substantial changes to employment or income
patterns are anticipated, with the possible exception of
a beneficial impact on the high unemployment rate in
Study Area 6. There may be a minor shift in income
and employment from one county to another within
each study area depending on future mine locations.
There would be a temporary increase of contract
construction workers at the start of mine
development.

Same as the Proposed Action.

Changes to local public finances

Little or no change in public finance is anticipated.
Future mine expansion areas and satellite mines
would extend the taxable revenue for a longer time
period and may move into and out of taxing
jurisdictions.

Same as the Proposed Action.

Impacts on public education

Little or no change in tax payments to schools would
result.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.
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Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Impacts on residences

Potential future surface coal and lignite mine
expansion areas and satellite mines may result in
resident displacement, depending on the location of
mining operations. Displacement would continue for
the life of the disturbance and reclamation.

Same as the Proposed Action.

Transportation

Changes to roadways

Limited to no increase in traffic would be anticipated,
with the possible exception of temporary increases
during mine construction. Mine-related traffic may use
different public roadways depending on the location of
future mine expansion areas or satellite mines in
relation to existing operations. No change in level of
service (LOS) on affected roadways is anticipated.

Same as the Proposed Action.

Road closures

Short-term delays may occur where roads are
temporarily affected by bridge or overpass construction
to accommodate mining. County and local roads within
future mine disturbance areas would be closed
incrementally by the jurisdictional agency in advance of
mine operations; alternate public and landowner
access routes would be provided prior to road
closures.

Same as the Proposed Action.

Changes to railroads

Effects on rail transportation would be expected to be
minimal.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Noise

Change in ambient noise levels

Mining-related noise levels would be temporary and
transitory. Impacts at any specific location would
depend on the distance between mining activities and
sensitive receptors, the intervening terrain, and the in-
pit operating depth of the equipment.

Same as the Proposed Action.

Noise generation in the vicinity of
sensitive receptors should be
minimized by restricting the
simultaneous operation of noise
producing equipment.

All motorized equipment should be
fitted with properly functioning
mufflers.

Mine planning should include berms
and other noise barriers when
operating at or near the surface in
the vicinity of sensitive receptors.

Visual Resources

Effects to visual landscape

Existing landscape character would be changed from
the time of initial clearing until reclamation is
successfully completed. The extent of the impact
would vary depending on how visible the mining
operations are, as determined by the terrain, height
and type of vegetation, and location of sensitive
viewers.

Although lights used to light the pit areas would be
shielded and aimed downward, consistent with safety
and MSHA regulations, there would be an overall
increase in ambient light levels in the mining area.

Same as the Proposed Action.

Visual screening should be
employed near the permit boundary
where there are nearby potentially
sensitive public viewpoints. Existing
vegetation should be preserved and
augmented and groves of trees
should be retained where possible
to provide visual buffers.
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Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Hazardous Materials and Solid Waste

Hazardous materials transport and
usage

No general increase in hazardous materials transport
or usage; duration of hazardous materials transport
would be extended up to 30 years, based on the
typical life of mine.

Same as the Proposed Action.

Spill of hazardous materials during
transport

Small probability of a spill or release during the life of
a mine. The greatest potential impacts would occur if
a spill occurred in proximity to a major river.
Implementation of SPCC Plan and Emergency
Response Plan would minimize potential impacts of
an on site spill or release.

Same as the Proposed Action.

Generation of hazardous and solid
wastes

Hazardous and solid wastes would be stored, used,
and disposed of in accordance with current
regulations.

Same as the Proposed Action.

e Develop a protocol for handling
contaminated sites to ensure
protection of workers and to
minimize potential environmental
impacts.

Public Health

Impact to health of local
populations

No adverse public health impacts are anticipated due
to water quality, air quality, noise, or lighting effects.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.

Environmental Justice

Potential disproportionate effects to
low-income or minority populations

No disproportionate effects to low income or minority
populations are anticipated.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.

! National Hydrograph Dataset (NHD) data lump ephemeral streams with intermittent streams.

2

For purposes of the regional analysis, potential impacts to waters of the U.S. are assumed to be similar to the impacts described above for surface water. Delineations of

waters of the U.S. as required for mine-specific Section 404/10 permit applications will be taken into consideration in future mine-specific NEPA analyses at the time they are

proposed.
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°F degrees Fahrenheit

pg/m3 micrograms per cubic meter

AAQS Ambient Air Quality Standards

ACHP Advisory Council on Historic Preservation
AIRFA American Indian Religious Freedom Act
amsl| above mean sea level

APE Area of Potential Effect

APLIC Avian Power Line Interaction Committee
AQRV air quality related values

AQS air quality station

BCC Birds of Conservation Concern

BGEPA Bald and Golden Eagle Protection Act
bgs below ground surface

BMP best management practice

CAA Clean Air Act

CAAA Clean Air Act Amendment

CBNG coal bed natural gas

CCR coal combustion residue

CEQ Council on Environmental Quality
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CESA cumulative effects study area

CFR Code of Federal Regulations

cfs cubic feet per second

CH, Methane

CHIA Cumulative Hydrologic Impact Assessment
CO carbon monoxide

CO, Carbon dioxide

CO.e carbon dioxide equivalents

CTA Council of Texas Archaeologists

CWA Clean Water Act

dB Decibels

dBA decibels on the A-weighted scale

AA-1
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EA Environmental Assessment

EIA Energy Information Administration

EIS Environmental Impact Statement

EO Executive Order

ESA Endangered Species Act

ESCTP Ecological Systems Classification of Texas Project
FEMA Federal Emergency Management Agency

FM farm-to-market

FONSI Finding of No Significant Impact

GHG Greenhouse gas

gpm gallons per minute

GtC Gigatonnes of carbon

HAP hazardous air pollutant

HB House Bill

HDR HDR Engineering, Inc.

HSS historic standing structure

HUC Hydrologic Unit Code

HUD U.S. Department of Housing and Urban Development
IBWC International Boundary Waters Commission

IP individual permit

IPaC Information, Planning, and Conservation

IPCC Intergovernmental Panel on Climate Change
kg/ha kilograms per hectare

km kilometer

kv kilovolt

Lan day-night (average sound) level

LDWF Louisiana Department of Wildlife and Fisheries
LOP Letter of Permission

LOS level of service

LRP low revegetation potential

MACT Maximum Achievable Control Technology
MBTA Migratory Bird Treaty Act

mg/L milligrams per liter

mg/m?® milligrams per cubic meter

MLRA Major Land Resource Area
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MOA Memorandum of Agreement

MSDS Material Safety Data Sheets

MSHA Mine Safety and Health Administration

NAAQS National Ambient Air Quality Standards

NFIP National Flood Insurance Program

NACD Native American Consultation Database

NADP National Atmospheric Deposition Program

NAGPRA Native American Graves Protection and Repatriation Act
NEPA National Environmental Policy Act

NHD National Hydrography Dataset

NHPA National Historic Preservation Act

NO, nitrogen dioxide

NOy oxides of nitrogen

NPDES National Pollutant Discharge Elimination System

NPS National Park Service

NRC National Research Council

NRCS Natural Resources Conservation Service

NRHP National Register of Historic Places

NSPS new source performance standard

NWI National Wetlands Inventory

NWIS National Water Information Service

NWP Nationwide Permit

P.L. Public Law

OSMRE Office of Surface Mining, Reclamation, and Enforcement
PCR1 Primary Contact Recreation category 1

PFYC Potential Fossil Yield Classification

PMig particulate matter with an aerodynamic diameter of 10 microns or less
PM, 5 particulate matter with an aerodynamic diameter of 2.5 microns or less
ppm parts per million

PSD Prevention of Significant Deterioration

RCRA Resource Conservation and Recovery Act

RCT Railroad Commission of Texas

REA Rural Electrification Administration

REIS Regional Environmental Impact Statement

RFFA reasonably foreseeable future action
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RGP Regional General Permit

RHA Rivers and Harbors Act

ROG reactive organic gas

ROW right-of-way

RTHL Recorded Texas Historic Landmark

RUSLE Revised Universal Soil Loss Equation

SAL State Antiquities Landmark

SARA Superfund Amendment and Reauthorization Act
SHPO State Historic Preservation Office

SMCRA Surface Mining Control and Reclamation Act
SO, sulfur dioxide

SO, sulfates

SPCC Plan Spill Prevention, Control, and Countermeasure Plan
SWPPP Storm Water Pollution Prevention Plan

TAC Texas Administrative Code

TCEQ Texas Commission on Environmental Quality
TDAT Tribal Directory Assessment Tool

TDS total dissolved solid

THC Texas Historical Commission

THPO Tribal Historic Preservation Officer

THSA Texas Historic Sites Atlas

TMDL Total Maximum Daily Load

TPDES Texas Pollutant Discharge Elimination System
TPWD Texas Parks and Wildlife Department

tpy tons per year

TSHA Texas State Historical Association

TWDB Texas Water Development Board

TxDOT Texas Department of Transportation

u.S. United States

USACE U.S. Army Corps of Engineers

usc United States Code

USDA U.S. Department of Agriculture

USDI U.S. Department of the Interior

UsDOT U.S. Department of Transportation

USEPA U.S. Environmental Protection Agency
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USFWS U.S. Fish and Wildlife Service

USGS U.S. Geological Survey

VMT vehicle miles traveled

yr BP Years Before Present

WMA Wildlife Management Area

AA-5
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1.0 Introduction

Surface coal and lignite mining operations typically conduct work that results in impacts to waters of the
U.S. Such work requires permitting under Section 404 of the Clean Water Act, and for projects affecting
navigable waters, permitting under Section 10 of the Rivers and Harbors Act of 1899 (RHA). These
programs are administered by the U.S. Army Corps of Engineers (USACE). As part of the permit
evaluation process associated with Section 404 and Section 10 permit authorizations, the USACE is also
required to comply with the regulatory requirements of the National Environmental Policy Act of 1969
(NEPA) in evaluating the potential impacts of an action.

The USACE Fort Worth District is proposing changes to the USACE regulatory framework for surface
coal and lignite mines in Texas. The proposed revisions would include the addition of a Regional
General Permit (RGP) and a revised Letter of Permission (LOP). Thresholds that would trigger an
Individual Permit (IP) would reflect the upper thresholds of the proposed LOP. No changes to the
existing criteria for a Nationwide Permit (NWP) 21 or NWP 49, or to the District’s current Section 404
mitigation guidelines for surface coal and lignite mines in Texas, are proposed.

Historically, permit evaluations associated with surface coal and lignite mine expansions have required
substantial time periods for review. These timeframes have been influenced in part by the need to
develop resource information, undertake data gathering efforts, and coordinate with various agencies
and their permit review processes. The anticipated number of future permit applications requiring
USACE compliance with NEPA, along with agency resource constraints, could further extend review
times. The USACE seeks to ensure it can adapt and efficiently respond to multiple concurrent requests
for permits that could occur in the future and reduce the need for duplicative data collection.

The USACE, as lead federal agency, has prepared this Regional Environmental Impact Statement
(REIS) to analyze potential impacts within defined geographic regions in Texas that may be affected by
future USACE permit decisions for future surface coal and lignite mine expansion areas and satellite
mines within the District’'s area of responsibility. The REIS has been prepared in compliance with NEPA,
the Council on Environmental Quality (CEQ) Regulations for Implementing the Procedural Provisions of
NEPA (40 Code of Federal Regulations [CFR] 1500-1508), and the USACE Procedures for
Implementing NEPA (33 CFR 230). The Office of Surface Mining, Reclamation, and Enforcement
(OSMRE); Railroad Commission of Texas (RCT); Texas Parks and Wildlife Department (TPWD); U.S.
Environmental Protection Agency (USEPA); and U.S. Fish and Wildlife Service (USFWS) are serving as
cooperating agencies.

Many of the federal and state agency regulatory requirements and environmental issues associated with
surface coal and lignite mining projects are similar, such as large landscape alterations, impact
avoidance, mitigation measures, performance metrics/monitoring, and contributions to cumulative
impacts. Therefore, the USACE Fort Worth District is undertaking the REIS to make the NEPA aspect of
the USACE's Section 404/10 permitting processes more efficient through the development of
information, data, and analysis to be used in 404(b)(1) guidelines and public interest review analyses for
potential future surface coal and lignite mine expansion areas and satellite mines in Texas.

The USACE Fort Worth District’'s goals for the REIS are to:
e Provide a NEPA-compliant, scientifically-based regional environmental analysis, including an

interdisciplinary cumulative impact assessment, of all relevant resources within the defined
geographic regions;

e Develop datasets to assist with the formulation of a categorized permit process;
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o Facilitate future NEPA tiering or supplementation for the evaluation of future project-specific
Section 404/10 permit applications for surface coal and lignite mines;

e Establish a cohesive framework for stream mitigation, establish sound performance metrics, and
enhance monitoring efforts;

e Assist in streamlining the NEPA aspect of USACE Fort Worth District Section 404/10 permitting
for surface coal and lignite mines so that the process is more consistent and efficient; and

e Address, as feasible, other agency issues related to resource mitigation.
The REIS will:

¢ Not render a decision on any specific mine project;

e Not provide complete NEPA compliance for future proposed surface coal or lignite mine
expansion areas or satellite mines; and

e Not provide NEPA documentation for any new power plants.

Both tiering and supplementation allow an agency to avoid duplication of effort through incorporation of
relevant information and analyses from one NEPA document (e.g., environmental impact statement
[EIS]) into another NEPA document. In general, both tiered and supplemented NEPA documents for
future surface coal and lignite mines would rely on the REIS analysis plus the future project-specific
permit applications and environmental baseline field studies to provide the level of detail needed to
support the project-specific NEPA analyses. A supplemented NEPA document would require a greater
level of additional information and an expanded analysis due to project-specific issues or updated
information since preparation of the REIS.

11 Study Area Setting

The REIS considers six study areas along the coal-bearing formations in Texas that run from southwest
Texas to northeast Texas (see Figure 1-1). A more detailed discussion of these areas is presented in
Chapter 2.0, Section 2.2. The study areas encompass locations within the coal/lignite belt in Texas that
were determined to be within reasonable proximity to existing surface coal and lignite mines with
potential for future expansion.

1.2 USACE Purpose and Need for Action

Currently operating surface coal and lignite mines in Texas provide a long-term, reliable, continuous, and
economically stable fuel source to existing nearby power plants, with one mine providing raw lignite
material to an existing carbon activation plant. As the existing permitted surface coal and lignite mines
approach the extent of the reserves that can be safely and economically recovered within the limits of
their current mine areas, expansion of mine areas will be required in order to continue to meet their
supply obligations.

Surface coal and lignite mining projects typically conduct work that results in impacts to waters of the
U.S. Such work requires authorization under Section 404 of the Clean Water Act, and for projects
affecting navigable waters, authorization under Section 10 of the RHA of 1899. These programs are
administered by the USACE. As part of the permit evaluation process associated with Section 404 and
Section 10 permit authorizations, the USACE is also required to comply with the regulatory requirements
of NEPA in evaluating the potential impacts of a proposed action.
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A majority of the future surface coal and lignite mining proposals will require Section 404 (and in some
cases Section 10) permits and associated NEPA compliance documents. The anticipated number of
future permit applications requiring USACE Fort Worth District compliance with NEPA, along with agency
resource constraints, could result in lengthy review times. Historic permit evaluations associated with
mine expansions have required substantial time periods. These timeframes have been influenced in part
by the need to develop resource information, undertake data gathering efforts, as well as coordination
with various agencies and their permit review processes. The USACE Fort Worth District also needs to
ensure it can adapt and efficiently respond to multiple concurrent requests for permits that may occur in
the future. In addition, mine operators also have to coordinate with and obtain authorizations from other
agencies which can contribute to additional time for other evaluation and regulatory decisions they are
pursuing.

Many of the federal and state agency regulatory requirements and environmental issues associated with
surface coal and lignite mining projects are similar, such as large landscape alterations, economic
effects, impact avoidance, mitigation measures, performance metrics/monitoring, and the contribution to
cumulative impacts. Therefore, the USACE Fort Worth District is undertaking the REIS to streamline the
NEPA aspect of the District's Section 404/10 permitting process, as well as to develop information, data,
and analysis to be used in Section 404(b)(1) guidelines and public interest review analyses for future
coal and lignite mine expansion areas and satellite mines in Texas. The USACE Fort Worth District's
purpose for the REIS is to provide a NEPA-compliant environmental evaluation focusing on potential
direct, indirect, and cumulative aquatic resource impacts, in addition to all other relevant environmental
and human resources within the defined geographic regions in Texas that would be associated with and
affected by future USACE permit decisions. Additionally, this REIS will serve to establish a cohesive
framework for stream mitigation, establish sound performance metrics, and enhance project monitoring
efforts. This assessment would facilitate future tiering or supplementation in the evaluation of future
project-specific Section 404/10 permit applications for surface coal and lignite mines. A single regional
NEPA document is intended to avoid duplication and be more efficient and effective for the lead and
cooperating agencies involved in the regional NEPA process in making future decisions under their
respective authorities.

1.3 Typical Permits, Approvals, and Authorizations for Surface Coal and Lignite Mines

The typical federal, state, and local permits and approvals that may be required for a future proposed
surface coal or lignite mine expansion are identified in Tables 1-1 and 1-2. The final list of required
permits and approvals for a proposed mine expansion would be determined at the time of permit
application submittal and, in part, would depend on site-specific conditions and resources within a future
proposed disturbance area.

Table 1-1 Typical Environmental Permits
Authorizing Agency Permit
Federal
USACE Clean Water Act (CWA), Section 404 Permit
Rivers and Harbors Act (RHA), Section 10 Permit
U.S. Fish and Wildlife (USFWS) Threatened and Endangered Species Relocation Permit
State of Texas
Railroad Commission of Texas (RCT) Surface Coal Mining and Reclamation Permit
Texas Commission on Environmental Quality (TCEQ) Section 401 Water Quality Certification
Waste Discharge Permit
Water Rights Exemption
Water Right Appropriation
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Table 1-1 Typical Environmental Permits
Authorizing Agency Permit
Water Supply Contract

Storm Water Notice of Intent for Construction Activities

Storm Water General Permit for Industrial Activities

Air Quality Permit

Texas Parks and Wildlife Department (TPWD) Threatened and Endangered Species Relocation Permit
Table 1-2 Typical Requirements, Approvals, and Coordination
Agency Requirements, Approvals, or Coordination
Federal
U.S. Environmental Protection Agency (USEPA) NEPA Document Review
RCT Permit Review
USFWS Endangered Species Act (ESA) Section 7 Consultation
Mine Safety and Health Administration (MSHA) Identity Report Training Plan
State of Texas
Texas Department of Transportation (TXDOT) Approval for Road Closures
Texas Historical Commission (THC) Compliance with Nation Historic Preservation Act
(NHPA)

Section 106 Consultation

Compliance with American Indian Religious Freedom Act

TCEQ Notification of Open Burning

Local

County Sheriffs Notification of Open Burning

Commissioners Court Approval for County Road Closures
14 Organization of the REIS

This REIS complies with CEQ requirements (40 CFR 1502.10) and the USACE'’s requirements (33 CFR
325, Appendix B). Chapter 1.0 provides descriptions of the USACE'’s purpose and need and the typical
regulatory actions that would be required for a potential future surface coal or lignite mine expansion.
Chapter 2.0 describes the alternatives, including the Proposed Action and No Action, as well as the past,
present, and reasonably foreseeable future actions (RFFAs) considered in the cumulative effects
analysis. Chapter 3.0 describes the affected environment and the potential direct, indirect, and
cumulative impacts associated with the Proposed Action and No Action alternatives; mitigation measures
being considered by the USACE Fort Worth District to minimize potential impacts; and residual adverse
effects. Chapter 4.0 summarizes public participation and the scoping process, as well as the consultation
and coordination undertaken to prepare the REIS. Chapter 5.0 presents the list of REIS preparers and
reviewers. Chapter 6.0 provides the list of references. Chapters 7.0 and 8.0 contain the glossary and
index, respectively. Copies of supporting documents are available for public review on the USACE Fort
Worth District website at; http://www.sfw.usace.army.mil/Missions/Regulatory/Projectsofinterest.aspx.
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2.0 Alternatives Including the Proposed Action

2.1 Evolution of Current USACE Fort Worth District Regulatory Framework and
Section 404 Mitigation Guidelines for Surface Coal and Lignite Mines in Texas

211 Evolution of Current USACE Fort Worth District Regulatory Framework

USACE evaluation of applications for authorization of surface coal and lignite mining operations in the
USACE Fort Worth District historically relied on environmental analyses in EISs prepared by the USEPA
in the 1980s and 1990s for the respective mining operations. These EISs were prepared at a time when
USEPA was responsible for administering the National Pollution Discharge Elimination System (NPDES)
program relative to Section 402 of the CWA. Following USEPA's delegation of the NPDES program to
the State of Texas, the USACE became the lead federal agency relative to NEPA compliance due to its
Section 404 jurisdiction over surface coal and lignite mining operations in Texas.

Utilizing the USEPA EISs afforded the USACE Fort Worth District the opportunity to authorize many past
surface coal and lignite mining proposals under different types of General Permits. The ongoing
operations at existing mines and continued need for coal/lignite as a fuel source has resulted in more
recent applications for authorization of proposed surface coal and lignite mine expansion areas and
satellite mines beyond the geographic limits of the study areas in the USEPA EISs. These more recent
applications typically have been evaluated under more rigorous Standard Permit review procedures
involving public participation through Public Notice distribution and NEPA documentation (environmental
assessments [EAs]) commensurate primarily with the potential impacts to aquatic resources. Project-
specific EISs were prepared by the USACE (as lead federal agency) for two large mine expansion areas
(Three Oaks Mine and Rusk Permit Area), based on USACE's determination that these projects had the
potential to result in significant impacts.

In 2011, facing uncertainty with the potential 2012 reissuance of NWP 21 for Surface Coal Mining
Activities, the Fort Worth District initiated development of an expedited Standard Permit procedure

(i.e., LOP) — CESWF-11-LOP-3. This LOP was developed to provide a potential permitting option for:

1) projects anticipated to require re-authorization of existing permits for which previously authorized
impacts were not expected to be completed during the authorized NWP 21 term, and 2) possibly other
proposed surface coal and lignite expansion areas or new mine locations with potential aquatic resource
impacts below the thresholds prescribed in the LOP. The LOP-3 procedure was finalized in January
2012 and has been utilized to authorize several relatively small mining projects. For projects that would
exceed the LOP thresholds, a more substantive review process through evaluation as an individual
permit (IP) would be required. The LOP-3 aquatic resource impact thresholds are identified in Table 2-1.
The thresholds that would trigger a review under an IP, as well as the thresholds for NWP 21 and

NWP 49, also are presented in the table.

Table 2-1 Existing Regulatory Framework

Agency
Acreage Coordination
Permit Type Limit Linear Footage Limit Requirement Resource Limitations
NWP 21 0.5 300 linear feet of stream Coordination for No regional conditions
(perennial, ephemeral, or waiver limiting use

intermittent), unless waived
for ephemeral and
intermittent streams
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Table 2-1 Existing Regulatory Framework

Agency
Acreage Coordination
Permit Type Limit Linear Footage Limit Requirement Resource Limitations
NWP 49 — Coal None None No Mine, reclamation and
Remining mitigation plan must
Activities" result in a net increase
in aquatic resource
functions
LOP-3 20 acres | 20,000 linear feet of stream, Yes? Forested wetlands
with no more than 1,000 cannot make up more
linear feet for perennial 50 percent of the waters
streams of the U.S. impact area
P >20 No limit Yes None
acres

May be authorized for mining and reclamation of lands previously mined for coal/lignite if the proposed activities are currently
authorized, or are in the process of being authorized, under the Surface Mining Control and Reclamation Act (SMCRA) of
1977. New coal/lignite mining activities may be authorized in conjunction with the remining activities if: 1) the proposed new
mining disturbance is 40 percent or less of the proposed total disturbance and 2) the overall mining plan would result in a net
increase in aquatic resource functions.

LOP-3 requires agency concurrence.

2.1.2 Evolution of Current USACE Fort Worth District Section 404 Mitigation Guidelines

The USACE Fort Worth District applies a consistent approach to Section 404 mitigation guidelines,
compliant with the 2008 Mitigation Rule, irrespective of project type or permitting mechanism. While the
site selection, goals and objectives, and implementation plans of compensatory mitigation proposals
required few edits, other elements required by the Mitigation Rule necessitated changes and/or
additions. These changes or additions included: 1) long-term protection of compensatory mitigation sites
through an acceptable and appropriate real-estate covenant (e.g., conservation easement); 2) financial
assurances of compensatory mitigation success through an acceptable and appropriate financial
instrument (e.g., escrow account, letter of credit, or performance bond); and 3) long-term monitoring of
sound, measurable, ecologic condition-based performance metrics as success criteria for compensatory
mitigation projects. Also, coordination of recent project-specific proposals with resource agencies has
resulted in the addition of standard language to compensatory mitigation plans requiring submittal of
post-reclamation aquatic resource design plans to USACE and the resource agencies for review and
USACE approval prior to construction. These design plans include but are not limited to plan, profile, and
dimension measurements based on appropriate regional hydrographic and geomorphological data
obtained from least disturbed streams and wetlands and successful as-built streams/systems on
and/or near the respective mitigation site. This additional mitigation plan element goes beyond the
Mitigation Rule requirements to further ensure aquatic resource reclamation success.

2.2 Proposed Action

Under the Proposed Action, the USACE Fort Worth District’s current regulatory framework for surface
coal and lignite mines in Texas (as described in Section 2.1.1, Evolution of Current USACE Fort Worth
District Regulatory Framework) would be modified as discussed below. Also, USACE’s permit review for
potential future surface coal and lignite mine expansion areas and satellite mines proposed within the
study areas for this REIS would follow the USACE proposed categories for future NEPA tiering or
supplementation.
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No changes to the USACE Fort Worth District’'s current Section 404 mitigation guidelines for surface coal
and lignite mines in Texas are proposed. As such, the current Section 404 mitigation guidelines
described in Section 2.1.2, Evolution of Current USACE Fort Worth District Section 404 Mitigation
Guidelines, would continue to be implemented under the Proposed Action. As discussed in Chapter 1.0,
under this REIS the USACE will not render a decision on any specific mine project. Rather, submittal of
project-specific permit applications, development and evaluation of separate project-specific NEPA and
404(b)(1) analyses, and subsequent issuance of all required local, state, and federal permits would be
required prior to development of any future surface coal or lignite mine expansion area or satellite mine
in any of the study areas.

221 Proposed USACE Fort Worth District Regulatory Framework for Surface Coal and
Lignite Mines in Texas

The proposed USACE Fort Worth District regulatory framework for surface coal and lignite mines in
Texas is presented in Table 2-2. The proposed framework includes the establishment of a Regional
General Permit (RGP) and a new LOP that includes modifications to the acreage and a change from
agency concurrence (agreement) to agency coordination as compared to the process for the existing
LOP-3. Development of a RGP and/or arevised LOP would include issuance of a Public Notice to
solicit comments from interested agencies and the public and consideration of any comments
received in evaluating the respective proposed procedure. The evaluation process, supporting
analysis, and final decision would be documented in the administrative record. Resulting
thresholds that would trigger evaluation of a potential future surface coal/lignite mine expansion under
the existing IP process also are shown in the table. Changes to the terms and general conditions of
NWPs may only occur at the USACE Headquarters level; USACE Districts may elect to add regional
conditions to NWPs, after public review and USACE Division approval. At this time, no regional
conditions are proposed to be added to NWP 21 or NWP 49,

Table 2-2 Proposed Regulatory Framework

Resource
Linear Footage Agency Coordination Limitations
Permit Type1 Acreage Limit Limit Requirement (type)
NWP 212 0.5 300 linear feet of Coordination for waiver | No regional
stream (perennial, conditions limiting
ephemeral, or use
intermittent), unless
waived for
ephemeral and
intermittent streams
NWP 49 — Coal None None No Mine, reclamation
Remining and mitigation
Activities®® plan must result in

a net increase in
aquatic resource

functions

RGP 0.5-10 acres Study Areas 1-4: Yes Forested wetlands
20,000 linear feet all cannot make up
stream types, with no more than
more than 1,000 total 50 percent of the
linear feet for waters of the U.S.
perennial streams impact area; no
Study Areas 5-6: impacts to bogs;
30,000 linear feet all no impacts to bald
stream types, with no cypress-tupelo
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Table 2-2 Proposed Regulatory Framework

Resource
Linear Footage Agency Coordination Limitations
Permit Type1 Acreage Limit Limit Requirement (type)
more than 1,000 total swamps
linear feet for
perennial streams
LOP 10 — 25 acres No limit* Yes Forested wetlands
cannot make up
more than
50 percent of the
waters of the U.S.
impact area
P >25 acres No limit Yes None

! A proposed project could have up to the acreage limit for wetlands and the linear foot limit for streams and still qualify
for the respective permit type.

2 Reflects existing thresholds and resource limitations for the NWP 21 and NWP 49; no changes are proposed.

® May be authorized for mining and reclamation of lands previously mined for coal/lignite if the proposed activities are currently

authorized, or are in the process of being authorized, under SMCRA. New coal/lignite mining activities may be authorized in
conjunction with the remining activities if: 1) the proposed new mining disturbance is 40 percent or less of the proposed total
disturbance and 2) the overall mining plan would result in a net increase in aquatic resource functions.

USACE Fort Worth District will review each proposed action on a case-by-case basis.

222 Categories for Future NEPA Tiering or Supplementation

Tiered and supplemented NEPA documents for potential future surface coal and lignite mine expansion
areas or satellite mines within the REIS study areas would incorporate by reference the REIS analysis
and rely on future project-specific Section 404/10 and RCT permit applications, site-specific
environmental baseline field studies, and project-specific plans for life-of-mine development and
reclamation/closure to provide the level of detail needed to support the future project-specific NEPA
analyses. A supplemented NEPA document also would require additional information to support the
analysis due to project-specific issues or updated information since preparation of the REIS (e.g., newly
listed threatened or endangered species with the potential to occur in the future proposed mine area).
The preparation of future tiered and supplemented NEPA documents would be in accordance with the
CEQ Regulations for Implementing the Procedural Provisions of NEPA (40 CFR 1500-1508).

The USACE proposed categories for future project-specific surface coal and lignite mining NEPA tiering
or supplementation are described below. The Section 404/10 permit requirements also are identified for
each category.

Category 1: Those projects that meet the criteria for a NWP, RGP, or LOP as specified in Table 2-2.
Other factors related to future project-specific impacts also would be considered in the USACE's
decision relative to the use of these permits versus an IP. From a NEPA perspective, Category 1
projects would have no net anticipated significant impacts, as would be determined by the USACE under
their authority as the lead federal agency for NEPA compliance.

Category 1 projects typically would require a NWP, RGP, LOP, or IP and a basic EA with a potential
Finding of No Significant Impact (FONSI).

Category 2: Those projects that would result in impacts to waters of the U.S. in excess of the LOP
criteria specified in Table 2-2. From a NEPA perspective, Category 2 projects would have no net
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anticipated significant impacts, as would be determined by the USACE under their authority as the lead
federal agency for NEPA compliance.

Category 2 projects would require an IP and a more robust EA with a potential FONSI or mitigated
FONSI.

Category 3: Those projects that would result in impacts to waters of the U.S. in excess of the LOP
criteria as specified in Table 2-2 (similar to Category 2). From a NEPA perspective, Category 3 projects
would have the potential for significant impacts, as would be determined by the USACE under their
authority as the lead federal agency for NEPA compliance.

Category 3 projects would require an IP and an EIS.

In accordance with the requirements of NEPA, if an EA analysis of projects in Categories 1 or 2 results in
the identification of previously unanticipated significant impacts that cannot be mitigated, a subsequent
EIS would be required. USACE, as the lead federal agency for NEPA compliance, also would have the
authority to require an EIS without the preparation of an EA if it is determined that the action would have
the potential to result in significant impacts, even if the impacts could be mitigated to a less than
significant level.

2.2.3 Study Areas

Six study areas have been identified for the REIS as shown in Figure 1-1. The study areas were
delineated by the USACE Fort Worth District in coordination with Texas Mining and Reclamation
Association to define areas within the coal/lignite belt in Texas that are in reasonable proximity to
existing surface coal and lignite mines with potential for future development of mine expansion areas or
satellite mines. Locations within each of the study areas that would not be available for future surface
coal or lignite mine development, including existing development areas (e.g., existing mines, towns,
reservoirs, etc.), parks (federal, state, and local), and National Wildlife Refuges, were excluded from the
study areas. The resulting total acreage of each study area, the estimated maximum disturbance
acreage associated with anticipated requests for future surface coal and lignite mining authorizations,
and the resulting estimated percent of each study area that potentially would be affected are identified in
Table 2-3.

Table 2-3 Summary of Study Areas

Estimated Percent of
Estimated Maximum Study Area Potentially
Disturbance Acreages Disturbed under
Associated with Anticipated Requests
Proposed Action Study Approximate Total Potential Requests for for Future
Areas Acreage in Study Area Future Authorizations Authorizations

Study Area 1 912,500 13,500 15
Study Area 2 1,449,300 50,200 35
Study Area 3 1,219,200 50,600 4.2
Study Area 4 365,300 9,800 2.7
Study Area 5 180,800 9,500 5.3
Study Area 6 249,000 25,000 10.0
Total 4,376,100 158,600 3.6

April 2016




FREIS Surface Coal and
Lignite Mining in Texas

224 Description of a Typical Surface Coal and Lignite Mine

Chapter 2.0 — Alternatives Including the Proposed Action 2-6

To facilitate the analysis of direct, indirect, and cumulative impacts associated with potential future
development of coal and lignite mine expansion areas or satellite mines in Texas, a description of the
typical construction, operations, and closure/reclamation activities and typical mine components are
summarized below. Ranges are provided, as needed, to bracket the potential development activities
associated with both a typical mine expansion and a typical satellite mine, as well as to account for
regional differences. For these descriptions, a mine expansion, based on its proximity to the existing
mine, is anticipated to utilize some or most of the ancillary facilities (e.g., mine offices, truck shop,
warehouse facilities, coal or lignite storage facilities, etc.) at the existing mine. A satellite mine, due to its
distance from the existing mine, is anticipated to require construction of some additional separate

ancillary facilities.

A list of equipment that would be used at a typical mine expansion area or satellite mine is presented in
Table 2-4. The estimated number of personnel that potentially would be employed by phase of activity is
presented in Table 2-5 by study area. Operations would be conducted 24 hours per day, 365 days per
year. The estimated annual payroll including benefits for each study area is presented in Table 2-6.

Table 2-4 Typical Equipment List
Average Annual Operating

Equipment1 Quantity Horsepower Rating Hours/Unit
Dragline (up to 120-cubic yard) 1-6 Electric 3,000 - 7,000
Continuous-miner 1-2 950 - 1,200 2,000 - 5,000
Excavator/Backhoe (3- to 18-cubic 1-5 404 - 1,400 2,000 - 6,800
yard)
Front-end Loader (5- to 15-cubic yard) 1-9 272 - 880 2,000 - 6,000
Haul Truck (120- to 240-ton) 2-15 469 — 1,450 2,000 - 6,000
Shovel 1 1,400 — 2,000 5,000 - 6,000
Scraper 1-2 250 - 950 100 - 4,500
Grader 1-7 165 — 350 2,000 - 6,000
Dozer 2-7 200 - 580 2,800 — 7,000
Crawler Dozer 3-25 449 — 700 2,000 - 8,000
Rubber Tired Dozer 1 498 — 500 1,000 — 4,700
Bottom Dump Truck (240-ton) 9 - - Up to 4,600
Water Truck 1-7 469 — 1,487 1,600 — 5,600
Long-haul Truck 3-18 924 — 1,450 Up to 5,000
End-dump Truck 4-21 925 - 1,450 2,500 - 5,800
Utility Front-end Loader, Tool Carrier, 1-23 149 - 200 500 — 1,000
Cable Reeler
Utility Backhoe 1-3 450 Up to 3,000
Passenger Van (12- to 15-passenger) 1-5 245 — 315 1,000 - 3,000
Pick-up Truck 6-111 300 - 315 1,000 - 5,000
Fuel/Lube Truck 1-5 280 - 469 1,000 - 7,200
Welders Truck 1-2 300 - 310 50 — 3,000
Mechanics Truck 1-9 280 - 330 100 — 3,000
Boom Truck 1-12 300 - 310 500 - 3,000
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Table 2-4 Typical Equipment List
Average Annual Operating
Equipment1 Quantity Horsepower Rating Hours/Unit
Lowboy w/Tractor 1-6 300 - 1,350 500 — 3,000
Tire Truck 1-3 300 - 310 —
Hydromulcher 1 140 —
Diesel Pumps 4-73 71-160 500 — 1,250
Electric Pumps 2-34 75-125 Up to 1,000
Generator 1-14 — Up to 50
Poly Pipe Fusion Machine 1 2 Up to 250
Welders, Diesel or Gasoline 7-40 64 Up to 50
Pump Tractor/Skidder 1-2 95 — 250 500 - 2,000
Cable Tractors 1-4 100 - 120 2,000 - 3,600
Crane (50- to 65-ton) 1-3 250 - 300 250 - 750
' Contractor equipment for earth moving and reclamation also would be used, as needed.
Table 2-5 Estimated Employment Numbers by Mine Phase
Existing Contract
Study Area Mine Phase Employees* New Hires Workers? Total
Study Area 1 Construction 50 - 200 0 0-100 50 - 300
Operations 100 - 300 0 0-90 100 -390
Closure/Final Reclamation 50 - 100 0 0-50 50 — 150
Study Area 2 Construction 10 - 260 0 30 - 150 40 - 410
Operations 10 - 260 0-30 10-40 50 — 300°
Closure/Final Reclamation 10 - 100 0-30 10-40 50 — 140°
Study Area 3 Construction 20 0 300 320
Operations 105 - 320 0 4-50 109 - 370
Closure/Final Reclamation 80 0 0 80
Study Area 4 Construction 50 - 200 0 0-100 50 - 300
Operations 100 - 300 0 0-90 100 -390
Closure/Final Reclamation 50 — 100 0 0-50 50 — 150
Study Area 5 Construction 0 0 45 45
Operations 232 30 262
Closure/Final Reclamation 60 0 60
Study Area 6 Construction 14 0 30 44
Operations 14 251 0 265
Closure/Final Reclamation 30 0 30 60

! Assumes existing work force would transition from existing operations to the potential future mine expansion area or satellite

mine.

2 The majority of the contract workers would be new hires.

® Values not additive as they reflect the variables for a typical mine expansion area or satellite mine.

April 2016




FREIS Surface Coal and
Lignite Mining in Texas Chapter 2.0 — Alternatives Including the Proposed Action 2-8

Table 2-6 Estimated Annual Payroll including Benefits

Estimate Annual Payroll including Benefits'?

Study Area (million dollars)

Study Area 1 25

Study Area 2 45-63

Study Area 3 37-50

Study Area 4 30

Study Area 5 20

Study Area 6 27

! values in 2013 dollars.

2 Values do not include estimated payroll/benefits for contract workers.

Prior to initiation of mining, proposed ancillary facilities (e.g., equipment fueling and parking area,
temporary or long-term coal or lignite storage areas, office and shop facilities) and primary haul roads
and utility corridors necessary to provide access between the initial mining area and existing or proposed
ancillary facilities would be constructed. Erosion control measures and surface water control facilities for
the initial development area also would be installed and constructed, respectively. These construction
activities primarily would occur during the first year of the mine life and typically would result in the
largest annual disturbance acreage. Surface disturbance would continue to occur incrementally
throughout the life of the mine as mine pits and haul roads advance, additional surface water control
facilities are installed, and existing roads and utilities within the mine area are relocated. The total
disturbance area for any specific future surface coal or lignite mine expansion area or satellite mine
would vary depending on a variety of factors, primarily including the tons of recoverable coal or lignite
per acre (which would vary with location) and the annual production rate required to continue to meet
supply obligations. The total maximum estimated acreage of potential future mine-related disturbance
within each of the study areas is identified in Table 2-3.

The life of a typical mine expansion would range from approximately 1 to 30 years. For a typical satellite
mine, it would range from approximately 5 to 30 years. The time period associated with the three general
mine phases generally would be:

e Construction or development activities (primarily in mine year 1);

e Operations or steady-state mining activities (starting in mine year 1 or 2 and continuing for up to
30 years); and

e Closure and final reclamation activities (up to 5 years following the completion of mining).

Overburden and interburden (the material to be removed above and between, respectively, the coal and
lignite seams) primarily would be removed using draglines to uncover the coal or lignite seams. Both
highwall and spoil side positions may be used by the draglines. A truck and shovel fleet or dozers may
be used in addition to, or in place of, draglines for overburden and interburden removal. Blasting typically
would not be required. If blasting is required, it would be conducted in accordance with RCT regulations.
The volume of overburden production would vary with the depth at which the recoverable coal or lignite
resource occurs; interburden production also would vary. The minimum mineable coal or lignite
thickness considered to be recoverable varies but typically ranges from 0.5 to 4.0 feet. The range of
overburden/interburden to coal/lignite stripping ratios and the estimated future annual coal/lignite
production by study area are presented in Table 2-7.
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Table 2-7 Typical Stripping Ratios and Estimated Future Annual Coal/Lignite Production by
Study Area
Estimated Annual Coal/Lignite
Range of Overburden/Interburden Production by Study Area”

Study Area to Coal/Lignite Stripping Ratios® (million tons)

Study Area 1 3.0-120 3.0

Study Area 2 55-13 0.4-8.2

Study Area 3 3.5-20.0 1.9-10.7

Study Area 4 39-50 6.7

Study Area 5 12.0 3.3

Study Area 6 10.5 3.0

! Reflects million cubic yards of overburden/interburden moved to recover a million tons of coal/lignite.

2 Based on current supply obligations of existing coal and lignite mines.

Once an initial box cut (pit) is excavated, overburden and interburden from each subsequent pit would be
backfilled into the previous pit and graded to approximate original contour. This surface then would be
suitable for completion of reclamation procedures including rough and final grading, placement of growth
media or prime farmland soils (as applicable), testing of growth media for suitability, seeding and
planting, installation of permanent erosion control structures, and other final reclamation tasks. The
sequence of activities would be implemented to achieve post-mining land uses and long-term
reclamation goals of landowners and as approved by permitting agencies prior to site construction.

As the active mine pit advances, existing roads would be closed incrementally by the jurisdictional
agency in advance of mine operations. Alternate public and landowner access routes would be provided
prior to road closures. In some locations, these alternate road alignments would be permanent. In other
locations, the roads would be returned to their original alignment as sequential operations and
reclamation activities advance. In general, roads that are returned to their original alignment would be
reopened approximately 5 to 15 years after being mined through and following approval of the
appropriate jurisdictional agency.

Utilities (e.g., natural gas pipelines, transmission lines, etc.) would be rerouted and removed in advance
of mining. Utilities may be permanently rerouted at the discretion of the owner in advance of mine
operations. Pipelines located within 100 feet of a mine permit area would be maintained in accordance
with RCT regulations.

All oil and gas wells within an area of proposed mining would be sealed in accordance with RCT
regulations. Qil and gas wells that would be mined through would be plugged in accordance with
16 Texas Administrative Code (TAC) 3.14.

Surface lignite and coal mining in Texas typically occurs on company and privately owned lands.
Privately owned lands would be leased or purchased prior to mine development.

An ongoing exploration program typically would be conducted within the overall proposed mine
expansion area or satellite mine, but outside of the initial RCT-approved 5-year mine permit area, to
further define the coal or lignite deposit as mining plans are developed. Cement plugs would be installed
in the exploration drill holes within 2 days of completion. If flowing water, oil and/or gas, or zones of
alternating or unusable water quality are encountered, cement plugs would be installed to prevent flow
from, or mixing within, the drill hole.
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Receipt of all required local, state, and federal permits would be required prior to initiation of mine
construction (see Chapter 1.0). Typical construction activities and mine components developed during
the construction phase are described below.

Surface Water Control Facilities

Surface water control facilities would be constructed in appropriate locations prior to initiation of
construction to control runoff from disturbance areas, including the initial mining area and infrastructure
areas, and to divert runoff from adjacent undisturbed areas around mine disturbance areas. These
facilities would be designed to minimize erosion and to control the quality of surface water discharged
from the site. Structures would be designed, constructed, and maintained in accordance with RCT
requirements. All surface water runoff from mine disturbance areas would be monitored by the mine
operator and discharged through Texas Pollutant Discharge Elimination System (TPDES) regulated
outfalls in accordance with TPDES permit criteria as required by TCEQ. Typical surface water control
facilities would include the following:

e Temporary sediment control measures (e.g., drop structures, terraces, silt fences, vegetation,
check dams) would be installed to minimize erosion, trap sediment, and stabilize reconstructed
sails.

e Temporary and permanent fresh water diversions would be constructed to divert runoff from
undisturbed areas around the mine disturbance areas.

e Temporary and permanent storm water diversions would be constructed to direct runoff from
mine disturbance areas to sediment control ponds prior to discharge.

e Sediment control ponds would be designed and constructed to contain storm water runoff from
mine disturbance areas and provide for adequate retention time or treatment (e.g., addition of
flocculants or chemical additives) to allow collected runoff to meet TPDES discharge limits.

Following construction, pond embankments and the surrounding area disturbed during construction
would be revegetated or otherwise stabilized. A stable vegetative cover would be maintained on all
embankments. Each pond would be routinely monitored as required by MSHA and RCT regulations until
the structure is removed or converted to a permanent installation.

Dewatering and Depressurization Systems

Dewatering of overburden would be necessary where saturated sands or water-bearing lenses occur in
proposed mine areas. Dewatering would reduce the amount of groundwater entering the pits and would
stabilize the highwall and spoil for safety reasons and to allow efficient operations. Underburden
depressurization also would be necessary at some mines to reduce the head pressure and, thereby,
prevent pit floor heaving and instability of spoil and highwalls that could result in unsafe work conditions
for personnel and equipment. Dewatering and depressurization operations would be accomplished
through the incremental installation of dewatering or depressurization wells as mine pits advance. The
required number of dewatering and depressurization wells and the associated pumping rates would be
dependent on site-specific hydrologic conditions.

Dewatering wells would be decommissioned immediately prior to being mined through and, if shallower
than the final depth of mining, would not be plugged. Dewatering wells that extend below the final depth
of mining or were constructed adjacent to a mine area, and depressurization wells no longer needed for
mining purposes, would be plugged in accordance with RCT and TCEQ regulations or retained for non-
mining purposes with approval of TCEQ.
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Dewatering and depressurization well water would be used on-site or disposed of in accordance with
TCEQ requirements via sediment control ponds in accordance with TPDES criteria or, if the water meets
TPDES discharge standards without treatment, discharged directly to the nearest surface water channel.
Alternately, the water may be discharged to injection wells in accordance with mine-specific RCT and
TCEQ authorization.

Clearing and Grubbing

Once surface water controls are in place, vegetation removal would be completed by clearing and
grubbing equipment. Clearing operations would be conducted in advance of ancillary facility construction
and incrementally in advance of pit excavation. Vegetation removal would be conducted outside of the
peak migratory bird breeding season, to the extent possible. Cleared vegetation would be used to
construct brush piles and/or windrows for wildlife cover, recycled into mulch, buried in the pit along with
overburden material, or burned in accordance with state and local regulations. Where present,
merchantable timber typically would be removed by the landowner or a contractor.

Prime Farmland and Other Topsoil Handling

Prime farmland as defined by the Natural Resources Conservation Service (NRCS) is land that has the
best combination of physical and chemical soil characteristics for crop production. Unless a negative
prime farmland determination has been issued by the RCT (determined based on site-specific
investigations and the criteria in TAC Section 12.138 [TAC 2013)), topsoil and subsoil salvage operations
on prime farmland would be conducted in advance of construction activities and incrementally in
advance of pit excavation. Topsoil and subsoil would be salvaged separately to a depth of 4 feet using
backhoes and end-dump trucks or scrapers. These materials would be directly placed (subsoil then
topsoil) on regraded areas as part of the reclamation sequence to the extent possible, or segregated and
stockpiled for future reclamation purposes. Depending on the planned duration of storage, stockpiles
may be stabilized through seeding and the installation of erosion controls (i.e., diversion channels or
berms) and best management practices (BMPs) (e.qg., silt fences or staked straw bales) to control
sediment transport. Appropriate signage would be placed at stockpile locations to prevent possible use
of the material for purposes other than reclamation.

At sites not designated as prime farmland, topsoil and suitable overburden material would be salvaged
separately or together for use as a growth media in accordance with site-specific RCT requirements.
Sulfficient growth media would be salvaged to provide a suitable cover depth (a minimum of 4 feet) for
reclamation purposes. These materials would be directly placed on regraded areas (suitable overburden
then topsoil where salvaged separately) as part of the reclamation sequence to the extent possible or
stockpiled for future reclamation purposes. Stockpile stabilization and signage would be the same as
described above for prime farmland soils.

Main Haul Roads and Transportation Corridors

Primary haul roads would be constructed to provide access between the initial mining area and proposed
ancillary support facilities. For future proposed mine expansion areas and satellite mines, a
transportation and utility corridor typically would be constructed to connect the mine expansion area to
the existing mine facilities. The transportation corridor would include a haul road and potentially a
conveyor corridor, depending on the mine site. The transportation corridor would facilitate the transfer of
mining equipment (e.g., draglines, truck and shovel fleet, etc.) to the mine expansion area, provide
access to existing ancillary facilities, and facilitate the transport of coal or lignite (via truck or conveyor)
from the mine expansion area to existing coal/lignite stockpiles or handling facilities. Construction
typically would include the placement of appropriate fill and road surfacing material, installation of
drainage channels and culverts, where needed, and placement of riprap for reinforcement and erosion
control. As soon as practical, temporary disturbance areas would be revegetated.
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Ancillary Support Facilities

Ancillary Facilities

Mine expansion areas and satellite mines would utilize the facilities at the existing mine, typically
including the mine office, truck shop, truck wash, warehouse facilities, portions of the existing haul
road(s), and the coal/lignite storage and handling facilities. New facilities may include temporary
coal/lignite storage stockpiles, employee facilities, an equipment repair area, fueling and parking area, a
water truck fill station, an overland conveyor with associated coal handling facilities, and non-lignite
storage areas. Most or all of these facilities would be constructed for a satellite mine.

Electrical Power Supply

Electrical power supply would be provided by the local power provider typically via a 138-kilovolt (kV)
transmission line. For mine expansion areas and satellite mines, the transmission line may be installed in
the transportation corridor that would be constructed to connect to the existing mine site (see Main Haul
Roads and Transportation Corridor subsection above), or alternately installed to connect to the closest
existing transmission line in coordination with the local power provider. Transmission lines for satellite
mines would connect to the local grid as determined in coordination with the local power provider.
Substations would be installed, as needed. Distribution lines would be installed within the mine area
between the 138-kV transmission line and portable substations. The portable substations would be
relocated, as needed, as mining operations advance. Trailing cables would be used to convey power
from the portable substations to the mine pit to feed the draglines and support the dewatering system.
Distribution lines also would be constructed, as needed, to provide power to the mine maintenance and
office facilities as well as the stockpile/blending facilities to feed the crusher, stacker, and conveyors.

All power lines and transmission lines would be designed and constructed in accordance with guidelines
presented in Reducing Avian Collisions with Power Lines (Avian Power Line Interaction Committee
[APLIC] 2012) and Suggested Practices for Avian Protection on Power Lines (APLIC 2006).

Access Roads

Access roads would be constructed to facilitate construction and maintenance of sediment control ponds
and other surface water control facilities (e.g., freshwater diversions), provide access to groundwater
pump sites, provide access to surface water and groundwater monitoring sites, and provide access for
clearing and grubbing equipment. Drainage channels and culverts would be installed during road
construction, as needed, and erosion controls (e.g., rock sediment traps, silt fences, earth berms) would
be installed in the roadway ditches to minimize erosion and retain sediment. These roads would remain
in place, as needed, following construction to provide access for monitoring and maintenance purposes.

Coal Transport and Coal Handling Facilities

For a typical mine expansion area, trucks would be used to transport coal/ lignite from the mine
expansion area to existing coal/lignite stockpiles or handling facilities as discussed above in the Main
Haul Roads and Transportation Corridor subsection. Alternately, an overland conveyor may be
constructed within the transportation corridor to transport lignite or coal between a typical mine
expansion area and existing stockpiles or coal/lignite handling facility. The conveyor would be covered to
provide for wind protection/dust control and to minimize additional coal/lignite moisture as a result of
precipitation. A conveyor maintenance facility, as well as new coal handling facilities to prepare the run-
of-mine coall/lignite for transport by conveyor (including a truck dump and crushing and transfer
equipment with dust control equipment), also would be constructed in the mine expansion area.

For a typical satellite mine, coal/lignite storage and handling/blending facilities would include truck
dumps; crusher(s); overland, reclaim, and transfer conveyors for transport of coal/ lignite; stockpiles;
sampling and analysis systems; and dust control equipment. Coal/lignite transport via rail, if proposed in
the future, would require construction of a new rail spur. Prior authorization from the jurisdictional
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agencies and agreements with railroad companies, as applicable, would be required prior to construction
and operation.

Water Supply

Water used for dust suppression would be obtained from dewatering/depressurization wells, sediment
control ponds, or other sources authorized by TCEQ. Potable water for mine expansion areas and
satellite mines typically would be obtained from privately owned groundwater wells at existing mine office
complexes or from a local water provider. For satellite mine locations, either a new potable water source
(i.e., groundwater well) would be permitted and developed or the water would be obtained from a local
provider.

Wastewater

Collection and handling of wastewater associated with both potable and non-potable water supplies (as
would be required for satellite mines) would be conducted in accordance with applicable permits and
building codes. Design and construction of an on-site sewage treatment system would be in compliance
with all applicable local and state regulations to ensure groundwater protection.

Water associated with facilities and equipment washing would be collected by the surface water control
facilities in place within the facilities area. A dedicated sediment pond would be used to recycle this
water, where possible. Any oil contained in this water would be removed by oil separation equipment
prior to reuse or discharge. Discharge of excess water would be conducted in compliance with TCEQ
permit criteria. Solids retained in the sediment pond periodically would be removed and disposed of in
the mine pit.

Fuel and Lubricant Storage

Flammable fluids (e.g., gasoline or diesel fuel) or other materials (e.g., oil, grease, anti-freeze, solvents)
classified as toxic or hazardous by TCEQ and other applicable regulatory authorities would be
registered, transported, stored, labeled, handled, and disposed of in accordance with applicable
regulatory requirements. In addition, a state-required and -approved Spill Prevention, Control, and
Countermeasure (SPCC) Plan would be implemented to minimize the potential for, and resulting impacts
of, an on-site spill or release of these materials.

For mine expansion areas and satellite mines, fuels and lubricants typically would be stored at the
existing mine facilities or, for diesel fuel and gasoline, at a new equipment fueling area that would include
above-ground storage tanks installed in accordance with a state-approved SPCC Plan. Typically, there
would be no increase in use or consumption of any of these materials as operations transition from the
existing mine to the mine expansion area. However, there would be an extended period of transport to,
and use at, the mine site. For a satellite mine, required fuel and lubricant storage facilities would be
constructed in accordance with applicable regulatory requirements. A temporary increase in the storage,
use, and consumption of these materials may occur during construction and the period of operations
overlap with the existing mine; there also would be an extended period of transport and use of these
materials.

Refuse and Solid Waste Disposal

During construction and operations, short-term storage areas for non-coal wastes (e.g., combustible
refuse, non-combustible refuse, flammable liquids, and chemicals) would be registered with the TCEQ
and other applicable agencies as required under federal regulations. Temporary placement and storage
of non-coal wastes would be in a controlled manner within the mine plan area to ensure that any
leachate and surface runoff would not degrade surface water or groundwater, fires would be prevented,
and the area would remain stable and suitable for reclamation and revegetation. Disposal of non-coal
wastes would be in accordance with TCEQ's regulations in order to meet all local, state, and federal
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requirements. Waste materials would be reclaimed and reused or salvaged whenever practical.
Unsalvageable combustible wastes would be disposed of by controlled burning under TCEQ regulations,
when possible. As applicable, some non-coal wastes (e.g., crushed galvanized culverts) would be
removed from the mine site in accordance with TCEQ regulations.

During construction and operation, some non-coal wastes (i.e., trees, tree by-products, and rocks) would
be disposed of in the mine backfill. Wastes would be compacted and covered. Suitable growth media (a
minimum of 4 feet) would be placed over the site, slopes stabilized, and the area revegetated. These
activities would be conducted in accordance with all local, state, and federal requirements.

Fencing, Site Security, and Fire Management

During the construction phase, perimeter fencing, gates, earthen berms, and appropriate signage would
be installed to control public access. These facilities would be maintained throughout the life of the mine.

During construction and operation, prescribed fires may be used for fire management within the mine
boundary, as well as for burning of cleared vegetation in advance of mining. Mobile equipment capable
of excavating, burying, or extinguishing fires would be available on site. Prescribed fires would be
conducted in accordance with state and local regulations and coordinated with local fire control
authorities.

Lighting

During construction and operations, mobile light plants would be used in the mine pit areas as may be
required by MSHA or to address safety and operations practices to provide for night mining activity.
Mobile lighting equipment also would be used for the transportation and utility corridor.

Initial Mining Area

Prior to mining, ramps and main haul roads would be constructed in the initial mine area in accordance
with mine plans that would address MSHA and RCT regulations. Ramps and haul roads incrementally
would be constructed over the life of a mine as the mine pits advance. Crushed rock or other RCT-
approved surfacing material would be used as a road surfacing material to provide for all-weather travel.
Bottom ash also may be used as a road surfacing material with prior approved from TCEQ and RCT.
BMPs (e.g., water, approved chemical dust suppressant, periodic road maintenance) would be used to
control fugitive dust emissions from road surfaces. In preparation for mining, overburden would be
removed from the initial mine area (box cut) using draglines or mobile equipment (e.g., dozers, scrapers,
backhoes/excavators, end-dump trucks, and front-end loaders) to expose the upper coal or lignite seam.
The overburden would be placed in an adjacent temporary out-of-pit stockpile. Selective handing of
overburden, as needed, would be conducted for all mine areas to ensure adequate volume of suitable
plant growth media. The remainder of the overburden, as well as the interburden removed from between
the coal or lignite seams, would be side-cast into a previously mined-out pit during normal operations.
Spoil from the initial pits would be sequenced so the upper portion (a minimum of 4 feet) would meet the
criteria of plant growth media. Overburden and interburden from subsequent pits would be graded to tie
into the adjacent topography and drainage patterns established by the graded spoils from the initial pit.

Utility Relocations and Road Closures

Prior to mining, existing public roads and utilities located within the initial mine development area would
be closed or relocated, respectively, as needed and approved.

Ground-truthing of all utility locations would be conducted prior to mining. During construction and
operations, removal and relocation of pipelines, transmission lines, and other utilities would be
negotiated with the respective owners of the utilities prior to disturbance. This work would be completed
by, or under the direction of, the utility owners.
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Portions of public roads would be closed or temporarily may be affected by bridge or overpass
construction at various times during the life of a typical mine. All required approvals from the jurisdictional
agencies and alternate public and landowner access would be provided prior to closure of any public
road segment. Unless a variance is obtained from the jurisdictional agency, mining activities would not
be conducted within 100 feet of a public road right-of-way (ROW) until the road has been closed by the
jurisdictional agency.

22.4.2 Typical Operations Phase

The operations phase would include activities associated with normal, steady-state mining operations up
to initiation of closure and reclamation activities. Typical mining, maintenance, and concurrent
reclamation activities conducted during the operations phase are described below.

Surface Water Control Facilities

BMPs (e.g., silt fences, straw bales, riprap) would be used throughout operations to limit erosion and
reduce sediment transport as a result of storm water runoff from the mine disturbance areas. Storm
water diversions and sediment control ponds would be installed during the construction phase and
incrementally over the life of a mine. These facilities would be used to divert and route storm water and
to control sediment in surface water runoff from newly disturbed lands during mine pit advancement.
TPDES-regulated outfalls (discharge locations) would be installed, where needed, to facilitate discharge
from sediment control ponds. The design, construction, and operation of these facilities would be in
accordance with RCT and MSHA requirements. Storm water diversions also would be constructed to
divert storm water runoff from undisturbed areas around disturbance areas, where needed.

To facilitate mining, a series of berms, ditches, or sumps would be constructed in and around the mine
pits to control surface water and groundwater inflow. These water control features incrementally would
be installed in appropriate locations throughout the life of a mine as operations advance. Collected water
would be pumped to a sediment control pond prior to discharge.

Berms and ditches would be used in rough graded areas to maintain dry pit conditions, to provide a
safety feature and address MSHA requirements along the highwall edge, and to retain sediment within
the disturbance areas. These sediment and water control measures would be used in conjunction with
sediment control ponds, and installed incrementally where needed as operations advance. No berm or
ditch that would increase a pond watershed area would be constructed without prior approval of the
RCT.

Following storm events, the water quality of the contained storm water runoff would be monitored on a
continuous basis. When the water quality meets TPDES permit criteria, the water typically would be
discharged down to the sediment storage level of the pond. Between storm events, the sediment control
ponds would be dewatered to an elevation that would provide sufficient storage capacity to retain runoff
from a 10-year/24-hour storm event or as required by RCT.

During operations, drainage and sediment control facilities and installed erosion controls would be
routinely inspected and maintained. Sediment periodically would be removed from the ponds to maintain
adequate containment volume for a 10-year/24-hour storm event or as required by RCT. Grading would
be conducted to maintain site drainage patterns.

Dewatering

During operations, additional dewatering wells would be installed, where required, in advance of pit
excavation to partially dewater overburden and interburden zones. Additional depressurization wells also
would be installed at some mines, depending on site-specific hydrologic conditions, to reduce the head
pressure below the advancing pit floor. Water pumped from these wells would be used or discharged in
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accordance with procedures described in the Dewatering and Depressurization Systems subsection
under Section 2.2.4.1, Typical Construction Phase.

Dewatering wells would be decommissioned immediately prior to being mined through.
Decommissioning would include removal of electrical cables, pipelines, pumps, and ancillary equipment.
Dewatering wells typically would not be plugged as they would be shallower than the final depth of
mining. Dewatering wells that would extend below the level of mining or were constructed adjacent to the
actual mine area, and depressurization wells no longer needed for mining purposes, would be plugged in
accordance with RCT and TCEQ regulations or retained for non-mining purposes.

Seepage and surface runoff collected in the active mine pit would be pumped to nearby sediment control
ponds for treatment, as needed, to meet TPDES permit criteria prior to discharge to local drainages.
Alternately, the water may be discharged to injection wells in accordance with mine-specific RCT and
TCEQ authorizations.

Clearing and Grubbing

Clearing and grubbing to remove vegetation would be conducted incrementally in advance of pit
excavation. Clearing practices, including minimizing clearing to the extent needed at any given time,
timing clearing operations to avoid the peak migratory bird breeding season, to the extent possible, and
disposal of cleared vegetation would be conducted as discussed in the Clearing and Grubbing
subsection under Section 2.2.4.1, Typical Construction Phase.

Prime Farmland and Other Topsoil Salvage and Stockpiling

Salvage of prime farmland soil, where present, and other topsoil would occur incrementally throughout
the life of a mine as the mine pit advances. Salvage and handling procedures would be the same as
described in the Prime Farmland and Other Topsoil Handling subsection under Section 2.2.4.1, Typical
Construction Phase.

Haul and Access Road Construction

Haul roads in the active mine area would be extended as mining operations advance, and access roads
would be constructed or extended, as needed, to provide access for ongoing maintenance and
monitoring purposes. Road surfaces would be maintained on a regular basis by grading, ditch cleaning,
and adding additional RCT-approved surfacing material.

Access and haul roads would be constructed and maintained to have adequate drainage control

(e.g., ditches, culverts) designed to safely pass peak runoff from a 10-year/6-hour precipitation event or
as required by RCT. Erosion control measures (e.g., rock sediment traps, silt fences) would be installed
in the roadway ditches to minimize erosion and retain sediment and would be used in conjunction with
the sediment control ponds.

Structures for road crossings of perennial or intermittent streams would include bridges and culverts.
Bridges and culverts would be designed and constructed to accommodate runoff from a 10-year/6-hour
precipitation event or as required by RCT. Final design plans would be approved by RCT prior to
construction. Low-water crossings would be designed, constructed, and maintained to prevent erosion of
the structure or streambed and additional contributions of suspended solids to stream flow.

If haul road or access road crossings of active pipelines should be necessary, a minimum of 6 feet of
compacted material (or as agreed with the pipeline owner) would be placed between the pipeline and the
road that crosses over it. No excavation would be allowed within 100 feet or the depth of the cut,
whichever is greater, of an active oil or gas pipeline without prior approval by RCT.
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Fugitive dust generation from haul roads typically would be controlled by water sprays, approved
chemical dust suppressants, and regular maintenance and/or slow-curing liquid asphalt as allowed by
TCEQ. Other fugitive dust emission controls would include proper loading of haulage trucks to limit
spillage (i.e., not over-loading); prompt removal of coal, rock, or soil from roads; compaction of unpaved
roads, as needed; and restriction of travel of unauthorized vehicles on other than established roads.

Overburden and Interburden Removal

The size, depth, highwall slopes, and bench heights of active mine pits would vary by mine depending on
site-specific conditions (e.g., geologic structure).

During operations, draglines would work from one end of the pit area to the other, with spoil side-cast
into a previously mined-out pit (Figure 2-1, Typical Mine Sequence). Alternately, mobile equipment
would be used for overburden and interburden removal, with the material placed in end-dump trucks for
transport to a previously mined-out pit. Per RCT requirements, the backfilled spoil subsequently would
be regraded to establish a graded surface at the approximate original contour. Overburden would be
selectively handled, as needed, to ensure placement of a minimum cover of suitable growth media (a
minimum of 4 feet) on regraded backfill for reclamation purposes. Growth media and prime farmland
soils, where present, would be hauled directly to and redistributed on regraded areas to the extent
possible, or alternately placed in temporary stockpiles. Sequential overburden and interburden removal,
pit backfilling and regrading, and growth media placement would continue throughout the life of a mine.
As a result of sequential backfilling of the mine pits and concurrent reclamation, the acreage of mine
pit-related disturbance at any given time during operations typically would range from 250 to 650 acres.

Depending on the designated future mine-specific post-mining land use for the final mine pit(s), the pit(s)
may be backfilled and reclaimed as described above or allowed to fill with water, resulting in end lakes.
Alternately, a series of smaller end lakes may be constructed along drainages in the reclaimed
landscape. End lake designs would be submitted to RCT and TCEQ for approval.

Lignite Mining and Transport

Lignite seams typically would be mined using backhoes, front-end loaders, or a continuous miner, with
the lignite loaded into bottom or end-dump trucks for transport. The loaded trucks would haul the coal or
lignite to temporary stockpiles or a truck dump area at a coal/lignite handling or blending facility.
Alternately, coal or lignite would be transported to existing mine facilities via overland conveyor or rail as
discussed in the Coal Transport and Coal Handling Facilities subsection under Section 2.2.4.1, Typical
Construction Phase.

Coal or lignite placed in storage areas, uncovered in the active pits, or located beyond the margins of the
active pits would be monitored regularly for burning material. If burning coal or lignite is identified, mining
equipment would be available to bury the burning material, or diesel and electric pumps would be
available to flood the area, as appropriate, to extinguish the burning material. Unmined coal or lignite
beyond the pit margins would be inspected prior to backfilling and covered with overburden (a minimum
of 4 feet).

Ancillary Support Facilities

Ancillary support facilities, as described in the Ancillary Support Facilities subsection under
Section 2.2.4.1, Typical Construction Phase, would be used throughout the life of a typical mine.

Utility Relocations and Road Closures

Utilities (pipelines, transmission lines, and other utilities) incrementally would be relocated in advance of
operations, as needed. Relocations would be completed in coordination with the controlling company.
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Buffers for utilities outside of active mine areas as required by RCT (e.g., 100-foot buffer for pipelines)
would be adhered to unless a variance is obtained from RCT.

During operations, general mining or reclamation activities would not be conducted within the 100-foot
buffer zone of public roads until the roads have been closed by the jurisdictional authority or a buffer
zone waiver and authorization have been obtained from the RCT and jurisdictional authority,
respectively. Public roads located within the mine area would be closed or relocated (as approved by the
jurisdictional authority) sequentially over the life of the mine in advance of pit development. Temporary
road closures for bridge or overpass construction (installed to provide safe separation of mine-related
traffic from public traffic) also would occur incrementally, as needed. All required approvals from the
jurisdictional agencies and alternate public and landowner access would be provided prior to closure of
any public road segment.

22.4.3 Typical Closure and Reclamation

Reclamation would be initiated following excavation of the initial mining area and would continue
concurrently with mining operations throughout the life of a mine and through final closure. The short-
term reclamation goal for a typical mine includes the establishment of a vegetative cover to provide for
soil stabilization and erosion control. The long-term reclamation goals for a typical mine include
establishing a sustainable vegetative cover that would promote the identified post-mining land uses,
returning the disturbed areas to productive post-mining land uses equal to or better than pre-mining
conditions, and maintaining appropriate drainage patterns and water quality and quantity.

Reclamation would be conducted in accordance with the mine-specific reclamation plans that would be
developed in support of each mine’s required RCT permit, with the following exception. Reclamation of
streams and wetlands would be conducted in accordance with USACE Fort Worth District permit criteria
and would be incorporated as features within the RCT post-mine land use categories. Specific
reclamation and revegetation plans for disturbance areas located outside of waters of the U.S. would
include consideration of individual landowner plans (i.e., per landowner agreements).

The RCT-required reclamation plans would be developed in accordance with Sections 12.145 through
12.154 of the Texas Coal Mining Regulations. Mine-specific reclamation success programs also would
be established and conducted, with revegetation success determined in accordance with RCT’s 2014
Procedures and Standards for Determining Revegetation Success on Surface-Mined Lands in Texas
and Sections 12.395 and 12.399 of the Texas Coal Mining Regulations. The RCT guidance document
describes procedures and standards for determining revegetation success on reclaimed surface mined
lands in Texas, including the vegetation evaluation process, evaluation and measurement methods, and
success standards for the nine RCT-designated post-mine land uses (pastureland, cropland, grazing
land, forestry, fish and wildlife habitat, residential, industrial/lcommercial, recreation, and undeveloped). In
accordance with these requirements, reclamation plans for a typical mine would include rough and final
grading and growth media replacement procedures, drainage reconstruction and sediment control
procedures, plant species lists for the various RCT-designated post-mine land uses, seeding and
planting techniques, and the monitoring and evaluation criteria that would be used to determine
reclamation success.

Waters of the U.S. (including wetlands) impacted by mining and mining-related activities would be
reconstructed in locations as stipulated by the USACE Fort Worth District in future mine-specific

Section 404 or Section 10 permits. Reconstruction typically would be achieved through creation,
restoration, or enhancement techniques as would be outlined in a mine-specific Conceptual Mitigation
Plan that would be developed and submitted in accordance with the requirements of the USACE’s
Section 404 permitting process. The reconstructed, restored, and/or enhanced streams, open water, and
wetland resources would need to meet the USACE's criteria for waters of the U.S or other established
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performance metrics. Following the release from a mine’s Section 404 reclamation performance bond,
the reclaimed waters of the U.S., including wetlands, designated as compensatory mitigation would be
protected by a long-term site protection instrument (e.g., a conservation easement).

After the coal or lignite has been removed from a mine pit and the pit backfilled with overburden and
interburden, the peaks of the backfilled material (spoil) would be leveled and graded to approximate
original contour in compliance with RCT coal mining regulations and approved plans. Selective handling
and placement of overburden and interburden materials during backfilling, as needed, would provide for
redistribution of suitable growth media (a minimum of 4 feet) over the regraded surface. The general
sequence of mining and reclamation activities is shown in Figure 2-1. The typical lag that would occur
between the time mining commences for a given pit and the completion of rough leveling to approximate
original contour, placement of suitable growth media, and seeding and planting would be approximately
2 to 5 years. Overall reclamation activities in a given area, including normal husbandry, may continue for
approximately 10 to 15 years. The ability of reclaimed land to support the approved post-mining land
uses would be evaluated in accordance with the RCT’s revegetation success criteria and USACE
approved compensatory mitigation success criteria.

Rough and Final Grading

Following selective placement, as needed, of overburden and interburden in each pit, rough grading
would be completed using mobile equipment to create a land surface with elevations and drainage
patterns that would approximate, to the extent practical, the pre-mine topography. The rough-graded site
subsequently would be surveyed to identify areas requiring additional grading to meet surface water
control, land form, and approximate original contour. Regraded areas would be scarified or otherwise
treated to minimize erosion, eliminate surface slippage, and promote root penetration. Depending on the
planned post-mining land use in a given area, a suitable plant growth media or salvaged prime farmland
soils would be distributed (to a minimum depth of 4 feet). Final grading and installation of erosion control
structures subsequently would be completed.

Prime Farmland Soil and Growth Media Replacement

Suitable growth media (suitable overburden then topsoil where salvaged separately) or prime farmland
soils (subsoil then topsoil) would be spread over graded disturbance areas to a minimum depth of 4 feet
as discussed in the Rough and Final Grading subsection above, with the prime farmland soils placed in
areas where the post-mining land use is designated as cropland. When impractical to promptly
redistribute growth media or prime farmland soils on rough graded areas, the materials would be
stockpiled for future use. The stockpiled materials would be stabilized by interim seeding with a rapid-
growing annual or perennial cover during the first normal period of favorable planting conditions. Once
growth media replacement has been completed, the upper 4 feet of soil would be tested for suitability as
outlined in the RCT-required soil testing plan. Suitability would be determined based on a comparison of
the test results with RCT-approved post-mine soil performance standards. If suitable plant growth media
is present, the area would be permanently revegetated during the next available growing season, with a
temporary vegetative cover used in the interim to control erosion, as needed. If the soil does not meet all
of the criteria for suitability, topsoil substitutes and amendments would be used to construct a suitable
plant growth media, as appropriate. If areas are identified that do not have suitable plant growth media
present in the top 4 feet of material, the unsuitable material either would be covered with suitable
material or it would be excavated and hauled to an adjacent pit for burial and replaced with suitable
material.

Post-mining Topography

The post-mining topography would be consistent with mine-specific reclamation goals and post-mining
land uses and would approximate the general nature of the pre-mining topography and blend into the
surrounding topography.
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Drainage Reconstruction and Sediment Control

Drainage patterns would be re-established in the reconstructed landscape prior to placement of suitable
growth media. To the extent possible, drainage channels would be constructed to approximate
pre-mining conditions and configured to ensure that ephemeral drainages upgradient of the mined area
connect with the new drainage system, including re-established waters of the U.S. Temporary erosion
controls would be installed to provide surface stabilization and erosion control in the post-mining
landscape, until vegetation has been re-established. Permanent erosion control measures (e.g., rock
check dams, in-channel grade control structures such as cross-vanes and/or other natural stream
channel design methods) also would be installed, as required.

Some of the constructed sediment control ponds may be retained as permanent structures following the
completion of mining to achieve post-mining land uses. Sediment control ponds not required to achieve
post-mining land uses would be removed once their respective watershed areas have been revegetated,
the vegetation requirements have been met, and the surface water drainage meets applicable state and
federal water quality criteria. Following removal of an impoundment, the area would be recontoured to
provide appropriate drainage and blend with the surrounding topography and subsequently revegetated.
Surface water diversions also would be regraded and revegetated when no longer needed.

Additional permanent ponds would be constructed on the reclaimed surface as needed to achieve
post-mining land uses. The additional ponds would be constructed incrementally throughout the life of a
mine as mining and reclamation operations advance. Pond design plans would be submitted to RCT for
approval prior to construction.

Storm water runoff from the reclaimed area would be routed through sediment control ponds and
ultimately discharged through final discharge outfalls. Post-mining discharges through these outfalls
would be monitored in accordance with mine-specific TPDES permit requirements. When runoff quality
meets TPDES requirements without treatment, discharge outfalls would be removed.

Revegetation

Seed Mixes and Woody Species Plantings

Species selection for use in revegetation would be based on the reclamation stage, site-specific
conditions, and proven success capabilities of the plant species selected, as well as contractual
agreements with landowners. The mine-specific species lists, as required by RCT, would be used to
develop seed mixes specific to post-mining land uses and would contain a complement of grasses and
forbs as applicable to the post-mine land use. Seed application rates would vary based on planting
method, species, and region. Tree and shrub seedlings also would be used to achieve specific post-
mining land uses. Plant species (herbaceous and woody) proposed for use in locations designated for
fish and wildlife habitat and undeveloped land in the post-mine setting typically would be selected in
coordination with the NRCS, USACE, USFWS, TPWD, and RCT.

The establishment of a temporary vegetative cover and/or mulching would be used, as needed, for
stabilization of disturbance areas when conditions for establishment of permanent vegetation are not
favorable or practical. Selection and establishment of a temporary cover would be coordinated with the
planned establishment of a permanent cover to ensure compatibility.

Seeding and Planting Techniques

Seeding of prepared seed beds would be accomplished using various methods and equipment,
depending on topographic features and soil characteristics. A combination of broadcast seeding, drill
seeding, hydro-mulching, and/or other conventional means would be used for application of seed mixes,
depending on season and site conditions.
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Drill seeding equipment with depth control bands would be used for seed application on level to gently
sloping areas where coarse fragment content would allow drilling operations. Planting would follow the
contour of the land, where possible. A no-till planter equipped with coulters, disc openers, and packer
wheels would be used on appropriate sites to plant into standing cover crops. This method may be used
to establish permanent cover without conventional seedbed preparation.

Broadcast seeding would be used on steep or rocky areas where drill seeding would not be practical.
Broadcast seeding methods that may be used include tractor equipment fitted with seed boxes,
hydroseeding, tractor hand seeding, and/or hand cyclone seeders. Where broadcast seeding is used,
the seed bed would be prepared by shallow ripping or dozer tracking parallel to slope contours in order
to provide microsites for seed germination and to control runoff. Where possible, seeded areas would be
chained, harrowed, or cultipacked to cover the seed or, alternately, covered with mulch.

Establishment of grass species that do not produce viable seed normally would be accomplished with a
sprig (stolon) planter. Dormant sprigs typically would be covered with up to 3 inches of soil. Green sprigs
would not be covered as deeply and normally would be partially exposed.

Tree and shrub seedlings would be planted mechanically or by hand. Bare rootstock, plugs, and
containerized seedlings would be used, as appropriate.

A suitable mulch may be used to aid in moisture conservation, promote germination, and/or enhance soil
stabilization. Mulching techniques would vary depending on season, slope gradient, soil moisture
conditions, and planned permanent vegetation. Mulching techniques would include mechanical
incorporation of existing plant residue into the top few inches of soil or application of certified weed-free
straw or hay. Where straw or hay is applied, the material would be secured by a mechanical crimper or
chemical tackifier, as needed. Alternately, where a temporary cover has been established to minimize
exposure of disturbance areas to erosion, perennial species may be directly planted into the area, with
the remaining stubble serving as mulch and erosion control until the permanent vegetation becomes
established.

Irrigation

The need for irrigation of revegetated areas would be determined on a mine-specific basis. Irrigation may
be used in areas requiring enhanced stabilization or to extend the season for initial vegetation
establishment if drought conditions exist.

Seedbed Amendments

The preparation of a suitable seedbed for temporary or permanent revegetation would include, as
needed, the application of fertilizer or soil amendments. Growth media soil samples would be collected
and analyzed by standard soil testing procedures to identify fertilizer and soil amendment requirements
needed to support the post-mining land uses and attain the required productivity levels.

Pesticide Applications

Pesticides would be used, as required, to control insect damage and invasion of noxious weed or
invasive plant species. All pesticides would be applied under the supervision of a certified applicator. The
use, application, and disposal of pesticides would be conducted in accordance with all applicable federal
and state regulations.

Restoration of Waters of the U.S., Including Wetlands

As a special condition of any Section 404 permit approved for future surface coal or lignite mining
operations, the USACE Fort Worth District would require successful implementation of mitigation
measures for waters of the U.S., including wetlands, in accordance with the District’'s proposed
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regulatory framework (see Section 2.2.1) and current Section 404 mitigation guidelines (see

Section 2.1.2). Future project-specific mitigation would be described in the Conceptual Mitigation Plan
that would need to be developed and submitted to the USACE Fort Worth District in support of the
Section 404 permit application. A Conceptual Mitigation Plan typically would present the proposed direct
and compensatory mitigation ratios for reclamation of waters of the U.S., including wetlands. It also
typically would outline the conceptual plans for creation, restoration, and enhancement of streams and
wetlands; present lists of proposed plant species that would be used in reclamation; outline the success
criteria and performance standards; and discuss the monitoring, financial assurances, and site protection
(e.g., conservation easement) for the stream and wetland areas reclaimed as compensatory mitigation.
In order to fully compensate for unavoidable aquatic functions lost as a result of permitted actions, the
USACE typically requires in kind mitigation for each aquatic resource type. Detailed stream design
information would be submitted for USACE Fort Worth District and resource agency review and USACE
approval prior to construction of mitigation streams. The information would include but not be limited to
plan, profile, and dimension measurements based on appropriate regional hydrographic and
geomorphological data obtained from least disturbed streams and wetlands and successful as-built
streams/systems on and/or near the respective mitigation site.

Final Pit Reclamation

As described in the Overburden and Interburden Removal subsection under Section 2.2.4.2, Typical
Operations Phase, sequential backfilling and reclamation would be conducted throughout the life of a
mine as the pit advances. The backfilled pit areas would be revegetated in accordance with the
requirements of the specified post-mining land uses. The final mine pit(s) may be backfilled and
reclaimed or allowed to fill with water, depending on the designated post-mining land use. Alternately, a
series of smaller end lakes may be constructed along drainages in the reclaimed landscape of the final

pit(s).

Main Haul Roads and Transportation Corridor Reclamation

Following the completion of mining, the main haul roads and transportation corridor would be reclaimed,
except where required for long-term monitoring and management purposes or where retained and
modified for public access (based on prior authorizations and agreements). Where main haul roads and
transportation corridors are removed, all culverts would be removed and either reused or disposed of off
site. If bottom ash is used as a road surfacing material, the material would be salvaged and disposed of
in accordance with TCEQ and RCT requirements, including placement in pit backfill areas at a minimum
depth of 4 feet or disposal at a Class Il waste disposal site. Fill material used to construct the haul road
and riprap used for reinforcement to control erosion would be removed and either used in reclamation or
sold. The disturbance area subsequently would be reseeded and/or replanted in accordance with the
requirements of the specified post-mining land uses.

Reclamation of Ancillary Facilities and Disposition of Equipment

Ancillary facilities in areas designated for industrial/commercial post-mining land use may be retained for
industrial use, with prior authorization. Closure of all other ancillary facilities and disposition of equipment
would be conducted in accordance with applicable federal, state, and local regulations. Ancillary
structures (e.g., buildings, conveyors) would be dismantled and removed from the site. Concrete
foundations and pads would be broken up, either buried in place or hauled to a pit, and covered with
suitable growth media or prime farmland soils (a minimum of 4 feet), as applicable. Revegetation would
be completed in accordance with the requirements of the post-mining land uses. All equipment would be
transported off site. Transmission lines and substations would be dismantled and removed from the site,
rerouted, or retained, as would be determined by the power company.

Following the completion of mining, any remaining coal or lignite in temporary storage areas would be
loaded and transported to the truck dump area at the coal/lignite handling facilities. The disturbance
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areas subsequently would be ripped to relieve compaction and reclaimed in accordance with the post-
mining land uses.

Roads

Haul roads and access roads would be removed, except where required for long-term monitoring and
management purposes or where retained and modified, as needed, for public access (based on prior
authorizations and agreements). Where roads are removed, the road surfacing material would be
salvaged for reuse or buried under a minimum of 4 feet of suitable growth media. If bottom ash is used
as a road surfacing material, the material would be salvaged and disposed of in accordance with TCEQ
and RCT requirements as discussed in the Main Haul Roads and Transportation Corridor Reclamation
subsection above. The road disturbance areas subsequently would be scarified, recontoured to blend
with the surrounding topography and the natural drainage patterns, and revegetated in accordance with
the requirements of the specified post-mining land use.

Fuels and Lubricants

Following the completion of mining and reclamation, materials not consumed on-site would be returned
to the supplier or shipped to a licensed recycler, as appropriate. In addition, all storage tanks for these
materials would be removed and disposed of in accordance with all applicable federal, state, and local
laws and regulations.

Following the completion of mining and reclamation, any remaining solid waste would be transported to
and disposed of at a licensed Class Ill disposal facility.

Fencing and Site Security

Mining areas undergoing reclamation would be fenced, as necessary, to control public access and/or to
facilitate revegetation.

Monitoring Wells

Groundwater wells used for monitoring purposes would be plugged in accordance with TAC 1001, 1002,
and 1009 when no longer in use. Wells completed above the mine floor elevation within a mining block
would be removed during pit excavation. Wells completed below the mine floor elevation would be
plugged with a cement-bentonite grout as regulations require.

Sediment Control Ponds

Sediment control ponds would be retained in the post-mining landscape to the extent possible, pending
final agreements with landowners and final RCT approval. Alternately, the sediment control pond
embankments would be removed and appropriate drainage re-established. The disturbance area
subsequently would be reseeded and/or replanted in accordance with the requirements of the specified
post-mining land uses.

Monitoring of the Reclaimed Site

A mine-specific reclamation success program would be established and conducted in coordination with
appropriate jurisdictional agencies throughout the mine life. Revegetation success would be determined
in accordance with RCT’s 2014 Procedures and Standards for Determining Revegetation Success on
Surface-Mined Lands in Texas and Sections 12.395 and 12.399 of the Texas Coal Mining Regulations.
Revegetation success would be monitored through evaluation of percent ground cover, tree densities,
and productivity, as applicable, in relation to the site-specific post-mining land use. The program then
would examine, review, and determine the effectiveness of the reclamation efforts to achieve proposed
standards of reclamation success. Based on the results of the evaluation, reclamation techniques would
be refined, as needed, to ensure reclamation objectives would be achieved. RCT criteria for

April 2016



FREIS Surface Coal and
Lignite Mining in Texas Chapter 2.0 — Alternatives Including the Proposed Action 2-25

determination of reclamation success by post-mining land use are presented below. Mitigation success
criteria, as would be specified in the mine-specific Section 404 permits that may be issued by the
USACE Fort Worth District in the future, also are discussed below.

Pastureland and Grazing Land

Under the RCT regulations for pastureland and grazing land, the success of ground cover establishment
of revegetated mine disturbance areas is compared either to the ground cover of an approved reference
area or to approved technical standards. When reference areas are used, the ground cover of the
revegetated land must be 90 percent of the reference area with a 90 percent statistical confidence.
Alternately, ground cover must achieve at least 90 percent of the ground cover technical standards
established by the NRCS, which require 95 percent cover for sod-forming grasses and 90 percent cover
for bunchgrasses for areas with annual precipitation greater than 26 inches, or 90 percent cover for sod-
forming grasses and 80 percent cover for bunchgrasses for areas with annual precipitation less than or
equal to 26 inches. Productivity is required to reach or exceed 90 percent of a reference area or

90 percent of site-specific technical standards developed by the NRCS at the request of the applicant.
For areas with annual precipitation of greater than 26 inches, ground cover and productivity need to
meet or exceed the approved standards any 2 of the first 5 years, with the exception of the first year. For
areas with annual precipitation of less than or equal to 26 inches, ground cover and productivity need to
meet or exceed the approved standards in at least the last 2 consecutive years of the first 10 years.
Production may be measured through a combination of whole-field hay harvest methods and/or grazing
use records.

Cropland

Under the RCT regulations for non-prime farmland soils, sufficient ground cover is to be maintained to
control erosion until crop production begins, with the Revised Universal Soil Loss Equation (RUSLE)
used to estimate erosion potential. Productivity is required to reach or exceed 90 percent of a reference
area or 90 percent of site-specific technical standards developed by the NRCS at the request of the
applicant. For areas with annual precipitation of greater than 26 inches, ground cover and productivity
need to meet or exceed the approved standards any 2 of the first 5 years, with the exception of the first
year. For areas with annual precipitation of less than or equal to 26 inches, ground cover and productivity
need to meet or exceed the approved standards in at least the last 2 consecutive years of the first

10 years. Production is to be measured based on whole-field harvest as compared to approve
productivity standards specifically developed for a particular crop and growing season.

For prime farmland soils, sufficient ground cover is to be maintained to control erosion until crop
production begins, with the RUSLE used to estimate erosion potential. Productivity is required to meet
100 percent of the reference crop yield technical standards developed by the NRCS at the request of the
applicant. Measurement of productivity is required to be initiated within 10 years after the completion of
soil replacement. For areas with annual precipitation of greater than 26 inches, crop production must
meet or exceed the approved standards in any of the first 5 years, with the exception of the first year. For
areas with annual precipitation of less than or equal to 26 inches, crop production needs to meet or
exceed the approved standards in at least the last 2 consecutive years of the first 10 years. Reference
crop yields are compared to average yields for specific prime farmland soil series. Average yields are
determined in consultation with the NRCS.

Forestry

Under the RCT regulations for the forestry land use type, performance standards for both vegetative

ground cover and tree stocking rates must be achieved. Ground cover is required to meet or exceed

90 percent of a reference area or 90 percent of the technical standard of 78 percent. Tree species are

required to meet or exceed 90 percent of a site-specific technical standard developed by the applicant in

coordination with the Texas Forest Service. Ground cover and tree composition measurements also are

required, with a minimum of 75 percent of the ground cover to comprise permit-approved species that
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support the post-mining land use and up to 25 percent of the ground cover to comprise desirable invader
species (i.e., RCT-approved species for the designated post-mining land use that are allowed to
naturally recolonize the disturbance area). Ground cover must meet or exceed the success standards
during the growing season of the last year of reclamation responsibility. At the end of reclamation
responsibility, at least 80 percent of the healthy tree stems are to have been in place for 60 percent of
the reclamation period.

Fish and Wildlife Habitat

Under the RCT regulations for fish and wildlife habitat, ground cover (i.e., herbaceous species) in
general wildlife habitat is required to meet or exceed 90 percent of the technical standard of 78 percent.
For early successional habitat, including quail grassland, the groundcover is required to meet or
exceed 90 percent of the technical standard of 63 percent. In areas where the wildlife habitat type is
planned for tree and shrub species restoration, site-specific technical standards are developed by the
applicant in consultation with the TPWD. For general wildlife habitat, woody species stocking rates are
required to meet or exceed 90 percent of the identified technical standard. For early successional
habitat, including quail grassland mottes (i.e., thicket of shrubs or small stand of trees on a prairie),
woody species stocking rates are required to meet or exceed the identified technical standards. The
RCT regulations relative to herbaceous and woody species composition measurements and end of
reclamation responsibility goals are the same as described above for the forestry land use type.

Fish and wildlife habitat also would be provided through mitigation of waters of the U.S., including
wetlands, which would be reclaimed in accordance with an applicant’s Section 404 Permit requirements.
See the Developed Water Resources subsection below relative to aquatic habitat.

Residential Land

Under the RCT regulations for the residential land use type, sufficient ground cover is to be maintained
to control erosion, with RUSLE used to estimate the erosion potential. Woody species are required to
meet or exceed 90 percent of a site-specific technical standard developed by the applicant in
coordination with the Texas Parks and Wildlife. Woody species composition monitoring, where
applicable, and end of reclamation responsibility goals are the same as described above for the forestry
land use type.

Industrial/Commercial

Under the RCT regulations for the industrial/commercial land use type, sufficient ground cover is to be
maintained to control erosion, with RUSLE used to estimate the erosion potential. If woody species
stocking is to be implemented, these plantings would be required to meet or exceed 90 percent of a site-
specific technical standard developed by the applicant in coordination with the Texas Parks and Wildlife.
Woody species composition monitoring, where applicable, and end of reclamation responsibility goals
are the same as described above for the forestry land use type.

Recreation

Under the RCT regulations for the recreation land use type, sufficient ground cover is to be maintained to
control erosion, with RUSLE used to estimate the erosion potential. If woody species stocking is to be
implemented, these plantings would be required to meet or exceed 90 percent of a site-specific technical
standard developed by the applicant in coordination with the TPWD. Woody species composition
monitoring, where applicable, and end of reclamation responsibility goals are the same as described
above for the forestry land use type.

Undeveloped Land

The undeveloped land category includes those areas for which long-term management goals and uses
have not been identified. These areas would be planted with native grasses, shrubs, and trees. Per the
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RCT regulations, ground cover must meet or exceed 90 percent of the ground cover technical standards.
The technical standards for areas with annual precipitation of greater than 26 inches are 95 percent
cover for sod-forming grasses and 90 percent cover for bunchgrasses. For areas with annual
precipitation less than or equal to 26 inches, the technical standards are 90 percent cover for
sod-forming grasses and 80 percent cover for bunchgrasses. For areas predominately reclaimed with
woody species, the technical standard for ground cover is 78 percent. As per the RCT regulations for the
fish and wildlife habitat type, woody species stocking rates are required to meet or exceed 90 percent of
the identified technical standard developed by the applicant in coordination with the TPWD. The RCT
regulations relative to herbaceous and woody species composition measurements and end of
reclamation responsibility goals are the same as described above for the forestry land use type.

Developed Water Resources

An applicant in coordination with the USACE would identify and inventory appropriate waters of the U.S.
(including wetlands) reference sites for use in evaluating reclamation success for developed water
resources. The reference sites, as well as aquatic resource creation and/or restoration mitigation ratios,
would be specific to an applicant’s Section 404 permit requirements.

225 Typical Environmental Protection Measures

Presented below are the typical environmental protection measures implemented by surface coal and
lignite mines to minimize potential environmental impacts associated with mine development. These
measures include typical permit requirements of the various federal and state agencies with jurisdiction
over surface coal and lignite mining operations and additional BMPs implemented by the mines as
standard operating procedures.

2251 Geology, Paleontology, and Mineral Resources

e Asrequired by RCT regulations, mine spoils would be regraded to approximate original contours
prior to being revegetated.

2252 Water Resources (groundwater, surface water, and waters of the U.S., including
wetlands)

¢ During mining and following completion of reclamation, water supply would be replaced if water
supply wells are adversely impacted by mining operations

e Spoils would be selectively placed in backfill areas to ensure that naturally occurring acid- or
toxic-forming materials are 4 feet or greater below the final grade.

e Temporary and permanent erosion control measures (e.g., check dams, riprap, mulch) would be
installed incrementally throughout the life of a mine in advance of ground-disturbing activities
and as part of reclamation.

e Surface water control features (e.g., storm water diversions, sediment control ponds, BMPS)
would be constructed or installed in advance of ground-disturbing activities.

e Designs for intermittent and perennial stream diversions, where needed, would be approved by
RCT prior to installation.

e Water discharged from sediment control ponds would be monitored in accordance with TPDES
permit requirements to control the quality of the discharge. Treatment systems (e.g., chemical
additives or use of flocculants) would be used, as needed, to ensure compliance with permit
requirements.

e To the extent possible, pre-mine stream drainage configurations would be retained, and slopes
similar to pre mine conditions would be achieved when practical during reclamation, to facilitate
stream-flow regimes consistent with pre-mining rates.
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2253

2254

2255

Potential impacts to water quality as a result of sediment transport or the spill or release of
a hazardous material would be minimized through implementation of mine-specific state-
required Storm Water Pollution Prevention Plan (SWPPP); SPCC Plan; and Emergency
Response Plan.

Waters of the U.S., including wetlands, directly impacted by mining would be reconstructed
through creation, restoration, or enhancement as outlined in the mine-specific Conceptual
Mitigation Plan, which would be developed in accordance with the requirements of the USACE.
Incrementally, as areas become ready for reconstruction of waters of the U.S, specific detailed
plans would be reviewed by the USACE and resource agencies and approved by the USACE,
prior to implementation.

Soils

Potential impacts to soils would be minimized by limiting the acreage of mining disturbance at
any given time and prompt revegetation of disturbance areas in accordance with the mine-
specific Reclamation Plan (as required by RCT) and Conceptual Mitigation Plan for waters of the
U.S., including wetlands (as required by USACE).

Selective materials handling and testing would be implemented to ensure placement of suitable
growth media in the upper 4 feet of the reclaimed spoil material.

Soils in prime farmland areas would be salvaged, stockpiled, if needed, and replaced to a
minimum depth of 4 feet.

Growth media and prime farmland stockpiles to be left in place more than 30 days would be
graded and seeded with a temporary crop cover. BMPs (e.g., silt fences, straw bales, berms,
ditches), as needed, and signage would be installed.

Replaced growth media would be tested to ensure no acid- or toxic-forming materials are
present in the upper 4 feet of the regraded spoils.

To minimize erosion, rills and gullies in final graded areas would be filled, graded, or otherwise
stabilized as soon as field conditions allow. The area subsequently would be reseeded or
replanted during the first favorable planting period.

Fertilizer and other soil amendments would be used, as needed, to ensure successful re-
establishment of vegetation.

Vegetation (including threatened and endangered species)

Potential impacts to vegetation would be minimized by limiting the acreage of mining
disturbance at any given time and prompt revegetation of disturbance areas in accordance with
the mine-specific Reclamation Plan (as required by RCT) and Conceptual Mitigation Plan for
waters of the U.S., including wetlands (as required by USACE).

Permanent revegetation would be initiated during the first favorable planting period. During
periods unfavorable for re-establishment of permanent vegetation, a temporary crop cover would
be established.

Permanent ponds, where included in the reclaimed landscape, would be designed to promote
propagation of aquatic and wetland vegetation.
Fish and Wildlife Resources (including threatened and endangered species)

Potential impacts to fish and wildlife species would be minimized by limiting the acreage of
mining disturbance at any given time, limiting disturbance (to the extent possible) within high-
value habitat, and prompt revegetation of disturbance areas in accordance with the mine-
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2256

2.25.7

specific Reclamation Plan (as required by RCT) and Conceptual Mitigation Plan for waters of the
U.S., including wetlands (as required by USACE).

A Fish and Wildlife Plan (as required by RCT) would be developed and implemented to minimize
impacts to fish and wildlife species and aquatic communities, including special status species. A
typical plan would provide for the restoration, enhancement, and maintenance of natural riparian
habitats associated with streams, lakes, and other wetland areas. In addition, protection
measures for special status species and species of special concern would be included, as
applicable.

Permanent ponds, where included in the reclaimed landscape, would be designed to promote
propagation of aquatic and wetland habitats.

To minimize potential power line- or transmission line-related impacts to raptor species (i.e.,
collision and electrocution), these facilities would be designed and constructed in accordance
with guidelines presented in Reducing Avian Collisions with Power Lines (Avian Power Line
Interaction Committee [APLIC] 2012) and Suggested Practices for Avian Protection on Power
Lines (APLIC 2006).

Potential impacts to breeding and nesting migratory bird species would be minimized through
the avoidance of rookeries and raptor nest sites during the breeding season, to the extent
possible. Also, to the extent possible, clearing operations would be conducted during non-
breeding periods to avoid the peak migratory bird breeding season.

To minimize impacts to threatened and endangered species, employee awareness training
would be conducted, as applicable.

Cultural Resources

Cultural resource surveys, report preparation, and review of reports by regulatory agencies
(including THC) would be completed in advance of ground-disturbing activities to provide time
for implementation of THC-approved mitigation or avoidance measures for any identified
National Register of Historic Places (NRHP)-eligible sites prior to disturbance.

No cultural resource sites would be disturbed unless and until written authorization to proceed
has been obtained from the THC, USACE, and RCT.

If previously unknown archaeological sites or potential human remains are discovered during
construction, construction activities in the vicinity would cease, THC would be notified, and the
site would be protected until THC could evaluate the nature of the discovery and issued a notice
to proceed.

Air Quality

Fugitive dust emissions from haul roads would be controlled by the application of water sprays,
chemical dust suppressants, and routine maintenance and/or slow-curing liquid asphalt as
allowed by TCEQ. Other controls would include proper loading of haul trucks (i.e., not over-
loading) to prevent spillage, prompt removal of coal/lignite, rock, or soil from roads; compaction
of unpaved roads, as needed; and restriction of travel of unauthorized vehicles on other than
established roads.

Fugitive dust emissions from disturbance areas would be controlled by minimizing the acreage
of coal or lignite mining disturbance at any given time, prompt revegetation of regraded lands,
and restricting fugitive dust causing activities during periods of air stagnation as required by the
jurisdictional agencies.
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e Particulate emissions related to potential coal/lignite combustion would be minimized by
promptly extinguishing areas of burning or smoldering coal/lignite and conducting periodic
inspections for burning areas whenever the potential for spontaneous combustion is high.

2258 Land Use and Recreation

e Land uses would be reclaimed to the pre-mine land use, except when an alternative land use is
approved by the RCT.

e Lands would be reclaimed to the proper level of management, as applicable for the land use.

e Landowners' plans would be considered and landowners consulted should alternative post-
mine land uses be included in the reclamation plan under the RCT permit.

2259 Social and Economic Values

e No typical measures.

2.25.10 Transportation

e Alternate public and landowner access would be provided prior to closure of a road.

2.25.11 Noise and Visual Resources

e No typical measures.

2.25.12 Hazardous Materials

o Flammabile fluids (e.g., gasoline or diesel fuel) or other materials (e.g., oil, grease, anti-freeze,
solvents) classified as toxic or hazardous by TCEQ and other applicable regulatory authorities
would be registered, transported, stored, labeled, handled, and disposed of in accordance with
applicable regulatory requirements.

e Potential impacts in the event of a spill would be minimized through implementation of the mine-
specific state required SPCC Plan and Emergency Response Plan.

2.25.13 Public Health

¢ No typical measures.

2.25.14 Environmental Justice

e No typical measures.

2.3 No Action Alternative

Under the No Action Alternative, the USACE Fort Worth District’'s proposed regulatory framework as
discussed in Section 2.2.1, Proposed USACE Fort Worth District Regulatory Framework for Surface
Coal and Lignite Mines in Texas, would not be implemented. Alternately, the existing regulatory
framework described in Section 2.1.1, Evolution of Current USACE Fort Worth District Regulatory
Framework, would continue to be used in responding to potential future requests for authorization of
surface coal/lignite mine expansion areas or satellite mines in Texas. The existing USACE Fort Worth
District Section 404 mitigation guidelines as discussed in Section 2.1.2, Evolution of Current USACE Fort
Worth District Section 404 Mitigation Guidelines, would continue to be implemented under the No Action
Alternative (same as under the Proposed Action).
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Categories for future NEPA tiering or supplementation (as described in Section 2.2.2) would not be
established under the No Action Alternative. However, as part of the permit evaluation process
associated with potential Section 404/10 permit authorizations for future surface coal/lignite mines, the
USACE Fort Worth District would be required to comply with the regulatory requirements of NEPA in
evaluating the potential impacts of an action. In accordance with the CEQ Regulations for Implementing
the Procedural Provisions of NEPA (40 CFR 1500-1508), the NEPA analyses for future surface
coal/lignite mines that may be proposed within the study areas would be able to tier from this REIS
analysis, as appropriate.

The development of a typical surface coal or lignite mine under the No Action Alternative would be the
same as described in Section 2.2.4, Description of a Typical Surface Coal and Lignite Mine, with the
following exception. The USACE Fort Worth District would require any future surface coal or lignite mine
for which a Section 404/10 permit may be approved to commit to successful implementation of mitigation
measures for waters of the U.S., including wetlands, in accordance with the District's current regulatory
framework and Section 404 mitigation guidelines as discussed in Sections 2.1.1 and 2.1.2, respectively.

2.4 Past, Present, and Reasonably Foreseeable Future Actions

Cumulative impacts are the combination of the individual effects of multiple actions over time in a defined
area or region. The individual effects may be minor when considered separately, but may be major or
significant when considered in combination. Resource-specific cumulative effects analyses are required
under NEPA to disclose a proposed project’s contribution to cumulative impacts resulting from other
past, present, and reasonably foreseeable future actions (RFFASs). To support the cumulative effects
analyses, any past and present actions and RFFAs that may affect the same resources and overlap
temporally and spatially with the anticipated impacts of a proposed project need to be identified and a
brief description of each action incorporated into the NEPA document, where possible. Descriptions may
include the type of project, location, and extent of surface disturbance. This information is used in
conjunction with the results of the environmental consequences analyses for analyzing the potential
cumulative impacts within defined resource-specific cumulative effects study areas (CESAS).

The actions that are relevant to the cumulative effects analyses for this REIS are those that resulted or
would result in surface disturbance in the CESASs, because those actions affected or would affect
resources in a manner similar to those activities analyzed under the Proposed Action and No Action
alternatives. In addition to surface coal or lignite mines, these actions may include residential,
commercial, and industrial structures and facilities associated with cities and towns, roads, oil and gas
development, power plants, reservoirs, renewable energy projects, and water supply projects. While the
types and extent of actions and land uses within each CESA vary, there also are similarities in that they
all include lignite mining, power generation facilities, USACE-permitted Section 404 activities, public
water supplies and reservoirs, and oil and gas operations.

For purposes of this REIS, resource-specific CESA boundaries were delineated for each of the six study
areas. The acreage of each of the resource-specific CESAs and the rationale used in delineating their
boundaries are presented in the cumulative effects analyses discussions in Chapter 3.0. An overall
summary of the identified past and present actions and RFFAs and the associated acreage of
disturbance within the maximum extent of the CESAs is presented below.

24.1 Past and Present Actions

Past and present actions contribute to the current resource conditions within each CESA. Figure 2-2
displays the maximum extent of the combined resource CESAs delineated for each study area. The
maximum CESA boundary encompasses a total of approximately 24,811,170 acres, of which
approximately 1,456,940 acres were identified as having surface disturbance resulting from past and
present actions. Existing surface disturbance within the combined CESA was identified using selected
categories from the spatial data prepared for the Texas Ecological Systems Classification Project
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(TPWD 2014e), actions for which USACE Section 404 permits have been issued, as well as the
boundaries of existing mines, reservoirs, and landfills. The selected categories used to identify existing
disturbance from the TPWD dataset include federal and state highway ROWSs and urban areas. The
location and general distribution of past and present surface disturbance within the maximum extent of
each study area-specific CESA are shown on Figures 2-3 through 2-8.

Table 2-8 includes information about past and present surface coal and lignite mines within each CESA.
The table includes the information that is relevant to consider when analyzing cumulative effects,
including the extent of authorized surface disturbance, end date for the life-of-mine, and number of
employees. The authorized surface disturbance acreage reflects the past and present permits;
however, not all of the authorized disturbance may be currently disturbed.

The types of known surface-disturbing projects that have contributed to the total acreage of past and
present surface disturbance within each CESA are identified in Table 2-9. The surface disturbance
associated with each project type is presented as a percentage of the total area of each CESA in order
to enable a relative comparison of the types of activities that have contributed to the existing surface
disturbance in each CESA. For example, while there are landfills in each CESA, CESA 4 has the most
landfill-related disturbance and CESA 6 has the least; all CESAs have some oil and gas development,
but CESA 2 has the most oil and gas-related disturbance.

2.4.2 Reasonably Foreseeable Future Actions

Reasonably foreseeable future actions are those actions that have formal plans or for which permitting is
in progress at the time this REIS was developed. It is assumed that current activities, such as livestock
grazing, agriculture, dispersed recreation, and other existing land uses, would continue into the
foreseeable future. The only other known RFFAs include some highway improvements planned by
TxDOT, new water supply developments, and the projections of new surface disturbance for potential
future surface coal or lignite mine expansion areas or satellite mines shown in Table 2-3.

Within the next 10 to 15 years, the following surface-disturbing actions are projected:

e CESA 1—111 miles of state highway construction; 11 public water supply projects; up to
13,500 acres of disturbance for future surface coal or lignite mine expansion areas or satellite
mines

e CESA 2—98 miles of state highway construction; 8 public water supply projects; up to
50,200 acres of disturbance for future surface coal or lignite mine expansion areas or satellite
mines

e CESA 3—117 miles of state highway construction; 16 public water supply projects; up to
50,600 acres of disturbance for future surface coal or lignite mine expansion areas or satellite
mines

e CESA 4—470 miles of state highway construction; 28 public water supply projects; up to
9,800 acres of disturbance for future surface coal or lignite mine expansion areas or satellite
mines

e CESA 5—10 miles of state highway construction; up to 9,500 acres of disturbance for future
surface coal or lignite mine expansion areas or satellite mines

e CESA 6—46 miles of state highway construction; 7 public water supply projects; up to
25,000 acres of disturbance for future surface coal or lignite mine expansion areas or satellite
mines.
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25 Comparison Analysis of Alternatives

Table 2-10 provides a summary of the key direct and indirect impacts for each resource analyzed as well
as additional recommended monitoring and mitigation identified as a result of the impact analysis.
Detailed descriptions of impacts are presented for each alternative under each resource in Chapter 3.0.
The summarized impacts assume the implementation of typical environmental protection measures as
identified in Section 2.2.5 and the environmental protection measures associated with applicable state
and federal permits. However, it is not assumed that the recommended mitigation measures would be
implemented. Implementation of the recommended mitigation measures identified in Chapter 3.0
potentially would reduce impacts beyond that described in this table. Impacts are referred to as “short-
term” if they would occur during typical mine construction, operations, and closure/final reclamation or
“long-term” if they would persist beyond closure/final reclamation.

The construction, operation, and closure/final reclamation activities and mine components of a typical
surface coal or lignite mine expansion area or satellite mine were used to facilitate the impact analysis
for this REIS. The need for additional mitigation may be identified during the project-specific NEPA
review that would be conducted at the time future mine expansion areas or satellite mines are proposed.
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Table 2-8 Past and Present Surface Coal and Lignite Mines by CESA
Authorized ) o,
RCT Disturbance | Life-of-mine Number of
CESA Mine Name® Permit # Company (acres) (end date) Employees
1 Monticello 5F Luminant Mining 4,508 2020 22
Thermo Mine Company, LLC
Thermo Al 56 Luminant Mining 286 2020 Part of
Company, LLC Monticello
Thermo (5F)
complex
Monticello 34E Luminant Mining 26,337 2020 136
Winfield Mine Company, LLC
Leesburg Mine 51 Luminant Mining 4,517 Not open: 15- —
Company, LLC year life span
2 Martin Lake Mine 4K Luminant Mining 30,907 2025 359
(Includes Company, LLC
Beckville and
Tatum)
Martin Lake AlIV 53 Luminant Mining 2,310 2017 Part of Martin
South Company, LLC Lake (4K)
complex
Darco Mine [T] 29C Norit Americas, Inc. 510 2014° 0
South Hallsville 33H Sabine Mining 44,408 2027 0
No. 1 Mine Company
Oak Hill Mine 46C Luminant Mining 26,016 2030 289
Company, LLC
Rusk Mine 55 Sabine Mining 20,380 2041 273
Company
Marshall Mine 57 Marshall Mining 132 2043 40
Company
2 Marshall Mine 59 Marshall Mining 2,500 2043 40
Expansion Company
Martin Lake 58 Luminant Mining 3,866 2025 Part of Martin
Liberty Mine Company, LLC Lake (4K)
complex
3 Big Brown Mine 3E Luminant Mining 12,908 2017 214
Company, LLC
Gibbons Creek 26D Texas Municipal 11,001 NA* 0
Mine [R] Power Agency
Gibbons Creek IV 38D Texas Municipal 3,900 NA* 0
Mine Power Agency
Calvert Mine 27G Walnut Creek 8,670 2031 103
Mining Company
Jewett Mine 32F Texas 21,531 2026 319
Westmoreland Coal
Company
Jewett Area E/F 47A Texas 9,343 2027 Part of
Westmoreland Coal Jewett Mine
Company (32F)
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| Table 2-8 Past and Present Surface Coal and Lignite Mines by CESA

Authorized ) o,
RCT Disturbance | Life-of-mine Number of
| CESA Mine Name® Permit # Company (acres) (end date) Employees
Bremond Mine 49A Luminant Mining 3,371 Not open: 10- —
Company, LLC year life span
Kosse Mine 50A Luminant Mining 15,043 2025 330
Company, LLC
Turlington Mine 54 Luminant Mining 10,395 2025 Part of Big
(continuation of Company, LLC Brown Mine
Big Brown) (3E)
4 Sandow Mine [R] 1F Alcoa, Inc. 10,730 2007 0
Three Oaks Mine 48C Luminant Mining 15,811 2035 294
Company, LLC
5 San Miguel Mine 11F San Miguel Electric 16,004 2026 174
Cooperative, Inc.
San Miguel Mine 52A San Miguel Electric 4,444 2023 Part of San
Area C Cooperative, Inc. Miguel (11F)
complex
6 Eagle Pass Mine 42B Dos Republicas 6,346 2021 16
Coal Partnership

! [R] = In final reclamation; [T] = RCT permit terminated.
2 Based on current assumptions. Life-of-mine is the period of operations.

® RCT permit terminated April 22, 2014.

* Final reclamation completed.

Table 2-9 Types of Projects Contributing to Past and Present Surface Disturbance by CESA

Percent of Maximum CESA Boundary
Disturbed by Project Type
Project Type CESA1 CESA2 | CESA3 CESA4 | CESAS | CESA®6

Landfill 17 32 9 40 2 <1
Mine 12 43 27 27 8 1
Pipeline 9 39 26 26 12
Petroleum Refinery or Terminal 27 33 13 33 13 0
Public Water Supply 10 8 46 46 2 12
Reservoir 22 35 31 31 8 <1
Wells (Oil/Gas) 11 39 22 11 14 9
Section 404 Permits (USACE)
Energy Generation 3 81 13 2 3 <1
Mitigation 27 40 13 40 0 0
Other 7 83 5 7 <1 <1
Structure and Development 4 58 8 32 1 <1
Transportation 39 53 14 12 1 1
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Types of Projects Contributing to Past and Present Surface Disturbance by CESA

Project Type

Percent of Maximum CESA Boundary

Disturbed by Project Type

CESA1 | CESA2 | CESA3 | CESA4 | CESA5 | CEsA®

Power Generation Facilities

Biomass 0 33 0 67 0
Coal 17 33 33 33 8
Hydro 0 0 0 67 0 33
Natural Gas 5 36 18 45 0
Solar 0 0 0 9 0
Wind 0 0 0 50 0 50
Wood 0 5 0 0 0 0

Notes:  Percentages were calculated based on the total number, acreage, or length of each project type within the CESA
compared to the total acreage for the combined CESAs. For this reason, the percentages for each project type may
total more than 100 percent when each column is summed due to overlapping CESA boundaries. Where a project
type is located within an overlapping area, it is counted more than once. This enables a comparable summary for each

CESA.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Geology/Minerals/Paleontology

Modification of topography

Topography would be altered by the removal of
overburden and coal or lignite on approximately
158,600 acres. Effects would be minimized through
regrading to approximate original contour.

Same as the Proposed Action.

Removal of coal and lignite
resources making it unavailable in
the future

Permanent removal of an estimated 35 million tons of
coal or lignite annually.

Same as the Proposed Action.

Access to oil and gas resources

Access to oil and gas resources would be precluded or
limited during active mining unless horizontal drilling
were implemented.

Same as the Proposed Action.

Damage to fossils

Mining may directly damage or destroy common
fossils; however, the potential for impact to significant
fossils is low.

Same as the Proposed Action.

No monitoring or mitigation is
recommended for geology,
paleontological, or mineral
resources.

Water Resources

Groundwater

Drawdown of aquifers

Maximum extent of projected mine-related 5-foot
groundwater drawdown contour as a result of
dewatering and depressurization would vary across
the study areas, ranging from a high of 15 miles in
Study Area 4 to zero in Study Area 6. Mine-related
groundwater pumping impacts for future mines would
be confined to the portion of the affected aquifers
within a mine-related groundwater drawdown area,
until mining ends and groundwater levels recover.

Same as the Proposed Action.

No monitoring or mitigation
measures are recommended.
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Table 2-10 Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Groundwater quantity

The effects on other groundwater uses would vary
depending on the extent of required mine
depressurizion and dewatering. Impacts would be
confined to the portion of the affected aquifers within a
mine-related groundwater drawdown area until mining
ends and groundwater levels recover. In accordance
with RCT requirements, water supply would be
replaced if water supply wells are impacted by mining
operations.

Same as the Proposed Action.

Groundwater quality

Groundwater quality in mine pit backfill areas may
have elevated levels of salinity; however, impacts to
groundwater due to increased salinity would be
minimal in all study areas.

Same as the Proposed Action.

Surface Water

Removal of surface water features®

Direct effects to surface water features from mining
would vary by study area. It is estimated that the
occurrence of streams within future mining areas
would range from a high of approximately 56 miles of
perennial streams and 187 miles of intermittent
streams potentially in Study Area 2 to a low of
approximately 0.3 mile of perennial streams and

81 miles of intermittent streams in Study Area 6. A
currently unquantifiable portion of these streams may
be impacted by future mining activities if during future
mine-specific permitting: 1) a waiver is granted by RCT
(per Section 12.355 under the Texas Coal Mining
Regulations) and 2) the proposed disturbance
represents the least environmentally damaging
practicable alternative in accordance with the
USACE’s Section 404(b)(1) guidelines.

Same as the Proposed Action.

No additional monitoring or
mitigation beyond that currently
required by the USACE Fort Worth
District and other jurisdictional
agencies is recommended for
surface water.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Flow effects from watershed
modifications

Changes to flow patterns and increased storm water
runoff from bare ground may alter stream flows.
Compliance with federal and state regulations would
minimize flow increases from disturbed areas.

Same as the Proposed Action.

Surface water quality

Surface water runoff from disturbed areas would
contain increased turbidity and possibly higher
concentrations of salinity and other contaminants.
These adverse impacts to would be largely confined to
the future mine permit areas. Impacts would be
minimized through compliance with RCT and USACE
Fort Worth District permit requirements.

The potential for acid-forming constituents or other
geochemical weathering products to affect surface
water quality would be avoided by compliance with
RCT regulations. The regulations require analysis of
overburden and underburden through appropriate
acid-base accounting or other assessments. Selective
handling plans and follow-up testing would be
developed and implemented to ensure that acid- or
toxic-forming material are not placed in the upper 4
feet of the backfill profile.

Generally similar to the
Proposed Action. Restrictions
on impacts would not be
applied for smaller mine
expansion areas and satellite
mines (0.5 to 10 acres), which
could allow greater surface
water-related impacts in some
areas. The resource benefits
from concentrating regulatory
efforts and specific mitigation
on future mine expansion
areas or satellite mines with
greater potential for surface

water impacts would not occur.

Waters of the U.S., including wetlands

Impacts to waters of the U.S.,
including wetlands®

Assuming that the acreage of waters of the U.S.,
including wetlands, projected to be impacted by future
mining would be proportional to the size of the study
area and the projected acreage that would be mined in
each area, most of the wetlands projected to be
impacted would be palustrine because this type covers
the largest acreage within the study areas. It is
estimated that the acreage of wetlands projected to be
impacted would range from approximately 3,655 acres
in Study Area 2 to 110 acres in Study Area 5.

Same as the Proposed Action.

No additional monitoring or
mitigation beyond that currently
required by the USACE Fort Worth
District is recommended.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Soils and Reclamation

Impacts to soil resources

Direct incremental disturbance of soil resources may
cause associated increased erosion, alteration of soil
structure, and reduction in soil productivity.
Implementation of erosion control measures, soil and
suitable growth media salvage, and a mine-specific
reclamation plan would minimize the impacts. The
projected acreage of soils anticipated to be affected
equates to the amount of surface disturbance
projected in each study area (see Table 2-3).

Same as the Proposed Action.

Rough and final grading should
occur when the soils are dry to
minimize soil compaction during
reclamation.

Compacted surface or subsurface
soils should be treated for
compaction by deep ripping or
subsaoiling, prior to revegetation
efforts.

Vegetation (including special status species)

Impacts to vegetation

Up to 158,600 acres of vegetation or approximately
3.6 percent of the 4,376,100 acres within all study
areas is projected to be disturbed by future mining,
ranging from 1.5 percent of the acreage in Study Area
1to 10.0 percent in Study Area 6. There would be a
long-term loss of woody species and short-term loss of
herbaceous species following reclamation.
Implementation of compensatory mitigation plans
would minimize impacts to vegetation in each study
area.

Same as the Proposed Action.

Establishment of noxious weeds or
invasive plants

Surface disturbance from future mining would increase
the potential for the spread and establishment of
noxious weeds or invasive plant species,

Same as the Proposed Action.

Impacts to special status plant
species (i.e., species afforded
protection under federal and state
laws)

Surface disturbance in Study Areas 2, 3, 4, and 6 may
affect populations or habitat for the six federal or state
listed plant species, but adverse impacts would be
minimized through consultation with USFWS under the
ESA and compliance with state laws and regulations.

Same as the Proposed Action.

Conduct special status plant
species surveys in areas of
potentially suitable habitat prior to
ground-disturbing activities is
recommended.

Development of appropriate
mitigation and monitoring in
coordination with USFWS and
TPWD, as applicable, to minimize
impacts to identified special status
plant species is recommended.
Where possible, surface
disturbance should be at least
100 feet from any non-jurisdictional
wetland or riparian area, with a
vegetation buffer maintained.

Prior to ground disturbance, select
plant species (e.g., pitcher-plant)
may be relocated to suitable habitat
in coordination with the appropriate
jurisdictional agency.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Fish and Wildlife Resources (including special status species)

Terrestrial Wildlife

Loss or alteration of terrestrial
habitats

Direct impacts would include habitat loss and
alteration, habitat fragmentation, wildlife displacement,
and wildlife mortality. Indirect impacts would include
effects related to increased noise, light, and human
presence. Long-term impacts would include permanent
changes to, or loss of, habitats and the wildlife
populations that depend on those habitats, irrespective
of reclamation success. Even with successful
reclamation, the habitats would be altered for a long
time period, particularly woody-species dominated
habitats. Larger species displaced during mining would
return following reclamation as long as suitable habitat
is re-established. The regional carrying capacity for
birds may be reduced by the incremental loss of
available nest and roost sites depending on the
species affected and the site-specific conditions.

Same as the Proposed Action.

Changes in wetland and riparian
habitat

Resident and migratory bird species and reptiles would
be affected by an incremental reduction in available
habitat where directly removed or where impacted by
mine-related groundwater drawdown. Mine discharges
to surface water channels may increase flows
downstream and could support additional riparian
areas or wetlands that could be used by terrestrial
species during active mining operations.

Same as the Proposed Action.

Effects on special status wildlife
species populations and habitat
(i.e., species afforded protection
under federal and state laws)

Potential impacts to special status species including 14
bird species, 4 mammal species, and 7 reptile species
are anticipated to be minor as long as field surveys
and mitigation or avoidance measures are completed
in advance of ground-disturbing activities. Potential
types of impacts would parallel those described above
for general wildlife species.

Same as the Proposed Action.

If vegetation clearing activities
should be required during the
migratory bird breeding season
(March through July), pre-
construction breeding bird surveys
would be conducted prior to these
activities.

If active nests are located or other
evidence of nesting is observed,
appropriate protection measures
should be implemented, including
the establishment of buffer areas
and constraint periods, until the
young have fledged and dispersed
from the nest area.

If interior least tern nesting activity
is observed in mine-related
disturbance areas, appropriate
buffer areas and constraint periods
would be implemented in
coordination with the jurisdictional
agencies.

For the protection of wildlife and
special status species, dark-sky
lighting should be installed that is
fully shielded.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Fisheries and Other Aquatic Biological Resources

Loss or alteration of aquatic habitat

Surface disturbance of streams that are ecologically
important to fisheries and aquatic habitat is expected
to occur during mine-related activities. Compliance
with state and federal permit requirements would
minimize long-term impacts, but disturbance of habitat
would occur where streams cannot be avoided by
surface mining operations. The impacts would vary by
study area, based on the projected maximum acreage
of surface disturbance and the amount of perennial
streams.

Flow reductions resulting from mine-related
groundwater drawdown and stream flow increases due
to mine water discharge may alter aquatic habitat near
active mines.

Same as the Proposed Action.

Effects of water quality changes

Surface water quality may be affected due to surface
disturbance within or near waterbodies that may
increase sedimentation and turbidity. Off site impacts
on aquatic habitat from mining operations would be
minimized through compliance with federal and state
permit requirements, such as erosion controls and
storm water management.

Same as the Proposed Action.

Effects on special status aquatic
species and habitat (i.e., species
afforded protection under federal
and state laws)

Changes in water flow and quality and the disturbance
of perennial streams, contributing drainages, and
upstream watersheds may result in adverse impacts to
habitat important to listed species. Impacts would vary
depending on the location of future mine expansion
areas or satellite mines in relation to the rivers and
perennial streams containing habitat for federal and
state listed species.

Same as the Proposed Action.

If direct disturbance occurs in a
waterbody with invasive aquatic
species, all vehicles and equipment
would be cleaned and dried prior to
working in adjacent drainages.
Avoid important spawning or
nursery areas for special status fish
species.

Where there is potential habitat,
conduct special status mussel
species surveys within the
proposed disturbance areas.
Relocate to similar habitat if
disturbance cannot be avoided.

Avoid mining-related construction
and operations in designated critical
habitat for Houston toad in Study
Area 4.
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Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Cultural Resources

Direct impacts to cultural
resources

Historic properties representing numerous cultures,
both historic and prehistoric, occur in each study area.
Mining-related disturbance would alter archaeological
stratigraphy that provides context for buried historic
properties, if present. Surface disturbance may modify
cultural landscapes, and historic structures and buried
archaeological sites may be adversely affected by
earth-moving and vibrations from mining activities.
Adverse impacts to NRHP-eligible sites would be
minimized through survey and documentation in
advance of surface disturbance and avoidance or
mitigation as determined by the USACE Fort Worth
District and THC.

Same as the Proposed Action.

Potential impacts to previously
undiscovered significant sites

Previously unidentified sites could be discovered
during construction and operations. Implementation of
committed measures to protect a site until it can be
evaluated by the THC potentially would minimize
impacts.

Same as the Proposed Action.

Monitoring of mine-related
construction activities (i.e., new
surface disturbance) conducted by
knowledgeable professionals to
avoid recorded NRHP-eligible or
state protected cultural resources
and minimize damage to previously
unknown sites.

Each mining company would
educate on site mine personnel as
to the sensitive and confidential
nature of cultural resources and
implement a strict policy against
illegal collection.

Potential indirect impacts to
cultural resources

Potential indirect impacts to NRHP-eligible sites
within and outside a mine area may result from
increased runoff or water discharge. Implementation
of surface water controls and erosion control
measures would minimize these effects. Other
possible indirect adverse impacts would include illegal
collection, inadvertent damage, and vandalism
associated with increased access and human
presence.

Same as the Proposed Action.

April 2016




FREIS Surface Coal and
Lignite Mining in Texas

Table 2-10

Chapter 2.0 — Alternatives Including the Proposed Action

2-51

Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Air Quality

Potential exceedence of ambient
air quality standards

There would be temporary air quality impacts due to
increases in local fugitive dust levels. Concentrations
of criteria pollutants generated from mining-related
activities would not exceed National Ambient Air
Quality Standards (NAAQS).

Same as the Proposed Action.

Greenhouse gas emissions

Potential contribution to manmade global climate
effects would be immeasurably small.

Same as the Proposed Action.

No additional monitoring or
mitigation measures are
recommended.

Land Use and Recreation

Impacts to urban growth

Development of future mine expansion areas or
satellite mines could delay adjacent urban growth until
areas are mined and successfully reclaimed,
depending on the proposed location of a future mine
area in relation to urban areas.

Same as the Proposed Action.

Impacts to agricultural uses

Agricultural uses would not be available in mine-
related disturbance areas until reclamation is
completed.

Same as the Proposed Action.

Impacts to industrial uses

The primary industrial land use in the study areas is olil
and gas development. Access to new oil and gas
resources may be restricted during active mining.
Gathering lines, access roads, and other facilities and
associated infrastructure may need to be relocated to
allow for mining operations.

Same as the Proposed Action.

Accidental damage to property or
infrastructure, as a result of mining
activities, would be reported to
landowners or the appropriate
authorities immediately, and the
mine operator would be responsible
for repair or replacement.
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Table 2-10 Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Impacts to availability of dispersed
recreational uses

Potential future mining locations temporarily would be
inaccessible while mining operations progress through
an area and reclamation is completed. Mine
construction and operation could disturb recreationists
on lands outside of the mine area. Potential impacts
would be related to mine-related noise and ground
vibrations, fugitive dust emissions, increased human
presence, and the visual intrusion of mine equipment
and components where solitude and remote
experiences are desired. Mining operations may cause
game and aquatic species to relocate, changing the
experience for hunters and fishers in some areas.

Same as the Proposed Action.

Social and Economic Values

Population and housing changes

No measureable effects to population are anticipated.

Same as the Proposed Action.

Employment and income change

No substantial changes to employment or income
patterns are anticipated, with the possible exception of
a beneficial impact on the high unemployment rate in
Study Area 6. There may be a minor shift in income
and employment from one county to another within
each study area depending on future mine locations.
There would be a temporary increase of contract
construction workers at the start of mine
development.

Same as the Proposed Action.

Changes to local public finances

Little or no change in public finance is anticipated.
Future mine expansion areas and satellite mines
would extend the taxable revenue for a longer time
period and may move into and out of taxing
jurisdictions.

Same as the Proposed Action.

Impacts on public education

Little or no change in tax payments to schools would
result.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.
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Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Impacts on residences

Potential future surface coal and lignite mine
expansion areas and satellite mines may result in
resident displacement, depending on the location of
mining operations. Displacement would continue for
the life of the disturbance and reclamation.

Same as the Proposed Action.

Transportation

Changes to roadways

Limited to no increase in traffic would be anticipated,
with the possible exception of temporary increases
during mine construction. Mine-related traffic may use
different public roadways depending on the location of
future mine expansion areas or satellite mines in
relation to existing operations. No change in level of
service (LOS) on affected roadways is anticipated.

Same as the Proposed Action.

Road closures

Short-term delays may occur where roads are
temporarily affected by bridge or overpass construction
to accommodate mining. County and local roads within
future mine disturbance areas would be closed
incrementally by the jurisdictional agency in advance of
mine operations; alternate public and landowner
access routes would be provided prior to road
closures.

Same as the Proposed Action.

Changes to railroads

Effects on rail transportation would be expected to be
minimal.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.

April 2016




FREIS Surface Coal and
Lignite Mining in Texas

Table 2-10

Chapter 2.0 — Alternatives Including the Proposed Action

2-54

Summary of Direct and Indirect Impacts by Resource or Impact Issue and Recommended Monitoring and Mitigation

Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Noise

Change in ambient noise levels

Mining-related noise levels would be temporary and
transitory. Impacts at any specific location would
depend on the distance between mining activities and
sensitive receptors, the intervening terrain, and the in-
pit operating depth of the equipment.

Same as the Proposed Action.

Noise generation in the vicinity of
sensitive receptors should be
minimized by restricting the
simultaneous operation of noise
producing equipment.

All motorized equipment should be
fitted with properly functioning
mufflers.

Mine planning should include berms
and other noise barriers when
operating at or near the surface in
the vicinity of sensitive receptors.

Visual Resources

Effects to visual landscape

Existing landscape character would be changed from
the time of initial clearing until reclamation is
successfully completed. The extent of the impact
would vary depending on how visible the mining
operations are, as determined by the terrain, height
and type of vegetation, and location of sensitive
viewers.

Although lights used to light the pit areas would be
shielded and aimed downward, consistent with safety
and MSHA regulations, there would be an overall
increase in ambient light levels in the mining area.

Same as the Proposed Action.

Visual screening should be
employed near the permit boundary
where there are nearby potentially
sensitive public viewpoints. Existing
vegetation should be preserved and
augmented and groves of trees
should be retained where possible
to provide visual buffers.
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Resource/lmpact Issue

Proposed Action Alternative

No Action Alternative

Recommended Monitoring and
Mitigation Measures

Hazardous Materials and Solid Waste

Hazardous materials transport and
usage

No general increase in hazardous materials transport
or usage; duration of hazardous materials transport
would be extended up to 30 years, based on the
typical life of mine.

Same as the Proposed Action.

Spill of hazardous materials during
transport

Small probability of a spill or release during the life of
a mine. The greatest potential impacts would occur if
a spill occurred in proximity to a major river.
Implementation of SPCC Plan and Emergency
Response Plan would minimize potential impacts of
an on site spill or release.

Same as the Proposed Action.

Generation of hazardous and solid
wastes

Hazardous and solid wastes would be stored, used,
and disposed of in accordance with current
regulations.

Same as the Proposed Action.

e Develop a protocol for handling
contaminated sites to ensure
protection of workers and to
minimize potential environmental
impacts.

Public Health

Impact to health of local
populations

No adverse public health impacts are anticipated due
to water quality, air quality, noise, or lighting effects.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.

Environmental Justice

Potential disproportionate effects to
low-income or minority populations

No disproportionate effects to low income or minority
populations are anticipated.

Same as the Proposed Action.

No monitoring or mitigation measures
are recommended.

! National Hydrography Dataset (NHD) data lump ephemeral streams with intermittent streams.

2

For purposes of the regional analysis, potential impacts to waters of the U.S. are assumed to be similar to the impacts described above for surface water. Delineations of

waters of the U.S. as required for mine-specific Section 404/10 permit applications will be taken into consideration in future mine-specific NEPA analyses at the time they are

proposed.
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Lignite Mining in Texas Chapter 3.0 — Affected Environment and Environmental Consequences 3.0-1
3.0 Affected Environment and Environmental
Consequences

This chapter describes the environment that would be affected by the implementation of the Proposed
Action and the No Action alternatives analyzed in this EIS. The baseline information summarized in the
Affected Environment sections was obtained from published and unpublished materials from private and
government sources in the region. The affected environment for individual resources was delineated
based on the area of potential direct and indirect environmental impacts that are likely to result from the
potential future development of surface coal or lignite mine expansion areas or satellite mines and the
implementation of USACE Fort Worth District’s regulatory framework.

In general, the descriptions of the affected environment focus on the land within the study areas shown
in Figure 1-1. For resources such as soils and vegetation, the affected area was determined to be the
physical location and immediate vicinity of the study areas. For other resources such as water, air
quality, and social and economic values, the description of the affected environment is more extensive
(e.g., watersheds, regional geology, counties, etc.).

The specific aspects of each resource that are described in each section were selected because they
have the potential to be affected by the Proposed Action or to affect the construction, operations, and
reclamation of potential future mine expansion areas or satellite mines and the proposed regulatory
framework.

The Environmental Consequences sections for each resource follow the description of the affected
environment and present the analysis of potential impacts for each resource that would be affected by
the implementation of the Proposed Action or the No Action alternatives.

Each resource section describes the analysis of projected impacts for each alternative in as much detail
as possible. Resources were evaluated according to the available data, so some discussions are based
on qualitative information and some on more detailed quantitative data that was acquired from a variety
of sources. It is important to understand the terminology used in the impact analyses.

e Direct effects are caused by the action and occur at the same time and place. For example, this
may include vegetation removal and soil mixing resulting from clearing and grubbing for mine
site preparation and excavation during mining.

¢ Indirect effects are caused by the action and are later in time or farther removed in distance, but
still reasonably foreseeable. Indirect effects may include effects related to induced changes in
the pattern of land use, population density or growth rate, and related effects on air, water, and
other natural systems.

Impact analysis assumes that the environmental protection measures listed in Section 2.2.5 would be
successfully implemented by potential future surface coal or lignite mine expansion areas or satellite
mines. It also is assumes that the mining companies responsible for future mine expansion areas or
satellite mines would comply with applicable state and federal regulations. If impacts identified in the
resource sections can be further reduced, the section identifies mitigation measures being considered by
the USACE, where appropriate. Residual impacts are those that would remain after environmental
protection measures, mitigation measures, and compliance with laws and regulations are completed.
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Toward the end of each resource section is a discussion of cumulative impacts. In its “Regulations for
Implementing NEPA” (40 CFR Parts 1500-1508), the CEQ defines a cumulative impact as follows in
Section 1508.7:

“Cumulative impact” is the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federal or non-Federal) or
person undertakes such other actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of time.

Cumulative impacts are the combination of the individual effects of multiple actions over time in the
context of other development in a project or action area or the region. The individual effects may be
minor when considered separately, but may be major or significant when considered in combination with
all others in the region. A CEQ memorandum issued in 2005 (CEQ 2005) provides additional guidance
on the consideration of past actions in cumulative effects analysis. This memorandum stresses the
“forward-looking” nature of NEPA analysis. It states that the effects of past actions are only required to
be analyzed if they are relevant and useful to determine whether a proposed project or action “may have
a continuing, additive and significant relationship” to projected future impacts in the region.

Past and present actions within the cumulative effects study areas (CESAs) were identified in

Section 2.4.1. In addition to past and present coal or lignite mining operations, past and present actions
for this REIS include incorporated cities and towns, roads, oil and gas development, reservoirs, and
energy generation facilities (e.g., power plants). RFFAs that would be developed within the REIS CESAs
within the timeframe of the REIS also were identified. RFFAs include potential future surface coal or
lignite mine or expansion areas or satellite mines, as well as other potential future actions (e.g., new
reservoirs, energy-related development, highway construction, oil and gas development).
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31 Geology, Mineral, and Paleontological Resources
3.141 Affected Environment

The regional discussion presented below for geology, mineral, and paleontological resources covers a
broad area in order to describe the geologic setting; however, the focus is on the Texas Region of the
Gulf Coal Province that begins at the U.S./Mexico border and stretches from the Rio Grande eastward to
the Texas/Louisiana border (Figure 3.1-1) (RCT 2014c). The study area descriptions are based on the
sub-regions defined by Kaiser et al. (1980): Northeast Texas, Sabine Uplift, East-Central Texas, and
South Texas.

31141 Regional Summary
Physiography and Climate

The analysis area is located in the West Gulf Interior Coastal Plains section of the Coastal Plain
physiographic province (Figure 3.1-2) (Fenneman 1928; Wermund 1996). The Interior Coastal Plains
subdivision is characterized by parallel, northeast to southwest trending ridges (cuestas) and major river
valleys that trend generally to the southeast. The parallel ridges correspond to more resistant geologic
formations (sandstone and siltstone) that are interbedded with easily erodible material (clay and shale).
In the northeast, hardwood and pine forests are the primary vegetation communities. To the southwest,
the forests thin, and the pines largely disappear or are restricted to small areas (e.g., the Lost Pines of
Bastrop). Farther to the southwest, grass and brush are dominant. Annual precipitation in the analysis
ranges from 50 inches in northeast Texas to less than 24 inches in Maverick County, Texas (Texas
Water Development Board [TWDB] 2011). Elevations in the Interior Coastal Plains range from 300 to
800 feet above mean sea level (amsl), with the overall topographic gradient from northwest to southeast
towards the Gulf of Mexico (Wermund 1996).

Geology
Stratigraphy

The geologic units of interest for this analysis are the lignite-bearing formations of the lower Tertiary of
the Texas Coastal Plain and the bituminous coals of the upper Cretaceous Olmos Formation

(Figure 3.1-3). These units were deposited in the Gulf of Mexico Basin which began as a rift basin in late
Triassic time during the breakup of the supercontinent of Pangea, 210 to 163 million years ago (Hudec et
al. 2013). The initial clastic deposition in this area was superseded by deposition of the Louann Salt that
underlies most of the Gulf Coast Basin. As the Gulf Coast Basin continued to rift and subside over time,
tens of thousands of feet of clastic and carbonate sediments ranging in age from Triassic to Holocene
(Recent) were deposited. These sediments were deposited on a basement composed of older
sedimentary rock and oceanic crust. The major tectonic elements of the northwest Gulf of Mexico Basin
are shown in Figure 3.1-4.

The Olmos Formation occupies the lowest position of the Navarro Group (Figure 3.1-3). It consists of
sandstones, mudstones, carbonaceous shale, and coals that were deposited in deltaic environments in a
sub-basin called the Maverick Basin (Hook et al. 2011a) (Figure 3.1-4). The sediment sources were
located to the north or northwest and may have coincided with the Laramide uplift of the Rocky
Mountains. The deposition of the Olmos Formation marks a change from largely carbonate to clastic
sedimentation during late Cretaceous time (Condon and Dyman 2006).
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Sources: Hook et al. 2011a; Warwick 2011.

Figure 3.1-3  General Stratigraphic Chart of the Gulf Coal Province
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Clastic sedimentation continued into the Tertiary in response to continued uplift and sediment sources to
the northwest in the Rocky Mountains. As a result, a wedge of sediments began to accrete (accumulate)
in the Gulf Coast Basin, a process that has continued to the present. The important lignite-bearing
sediments were deposited during lower Tertiary (Paleocene and Eocene) and consist of the Wilcox,
Claiborne, and Jackson Group. These groups contain formations composed of fluvial, deltaic, and
marginal marine deposits. Within these rocks are coals which have been mined for over a century
(Ayers 1989; Warwick 2011). The lower Tertiary outcrop extends from the Rio Grande to northeast
Texas; however, the section is highly variable as shown in Figure 3.1-5.

Structure

The major structural features in the region are shown on Figure 3.1-4. The Sabine Uplift is a large
dome-like feature that covers approximately 5,000 square miles in northeast Texas and northwest
Louisiana (Hosman 1996). Other features where the underlying basement has been deformed include
the East Texas Embayment, Houston Embayment, Rio Grande Embayment, and the San Marcos Arch.
The Mexia-Talco-Luling Fault Zone generally parallels the up-dip limit of the Tertiary deposits. This major
fault zone is the surface manifestation of the buried Ouachita Fold Belt that represents the continental
margin prior to the rifting that created the Gulf of Mexico Basin. Further east in the basin are growth
faults that parallel the coastline and originate from a variety of causes. Down-to-the-basin movement in
these faults has resulted in thickened sedimentary sections on the downthrown sides of the faults
(Chowdhury and Turco 2006). Another important fault zone is the Enterprise Fault Zone that occurs on
the south side of the East Texas Embayment.

Geological Hazards

Except where noted, the discussion of geological hazards is regional in scope, and due to the lack of
these hazards in general within the region, geological hazards are not discussed below for the individual
study areas.

Seismicity

There are numerous fault zones in the region. Although the eastern and southern areas of Texas
currently are not seismically active (U.S. Geological Survey [USGS] 2014a), strong earthquakes
historically have been felt in the area. In 1891, there was a strong earthquake in the vicinity of Rusk,
Texas, in Study Area 2. Reports indicated that the intensity of the earthquake may have been equivalent
to a 5.0 to 5.9 magnitude (USGS 2014a). This earthquake is thought to have originated from the Mount
Enterprise Fault Zone (Davis et al. 1989). While there is some evidence of historical movement on the
fault zone, which would indicate that it is active (Ferguson 1984), the USGS (2014a) currently does not
classify it as active. The cause of the historical movement is uncertain; however, it may have been
related to movement of the Louann Salt that comprises the basement of the East Texas Basin. No active
faults were identified in the analysis area based on current information (USGS 2014a).

Seismic hazard mapping by the USGS indicates that a strong earthquake in the region is not likely to
produce damaging ground motion. Ground motion in the event of a maximum credible earthquake in the
region is expected to be less than 10 percent of the acceleration of gravity, with a 2 percent probability of
exceedance in 50 years (Petersen et al. 2008).

April 2016



FREIS Surface Coal and
Lignite Mining in Texas

Section 3.1 — Geology, Mineral Resources, and Paleontology Resources

EAST-CENTRAL TEXAS
SOUTH TEXAS
(RIO GRANDE EMBAYMENT)| AND NORTHEAST TEXAS SABINE UPLIFT
4 —
8% = upper—| T} Nash Creek
S Menning: S
20 it gt~ \Wellborn
oor ) oddal Moody's Branch
o
=
o
m —
o —Cook —Coo
L — Mt . — Mt
Z
wl o
Z| m
LLl —1
of 3
w (&}
b
(14
<
s
l |5
= o
h -?- m
o
>
(o}
Q
=
=
w
i
§ % Facies Types
3| & EBA Fluvial Strandplain/barrier-bar -
& E Fluvial-deltaic Lagoonal
g Ec?r%aic glgvial—% Marine mUdL' .
= i ignite
Deltaic (wave- ;
= etaic (o ) Modified from: Ayers 1989. interval

Note: The Wilcox Group formation designations for Central Texas (Calvert Bluff, Simsboro, and Hooper)

do not apply to Northeast Texas.

Figure 3.1-5  Texas Coastal Plain Lower Tertiary Outcrop

3.1-7

April 2016



FREIS Surface Coal and
Lignite Mining in Texas Section 3.1 — Geology, Mineral Resources, and Paleontology Resources 3.1-8

Landslides and Subsidence

There is a low susceptibility and low potential for landslides in the analysis area based on recent
information (National Atlas 2014). Pseudokarst features have been identified in East Texas and occur
primarily in the Claiborne Group sediments (Stafford et al. 2013). Pseudokarst occurs when karst
features (e.g., sinkholes, caves, collapsed areas) occur as a result of processes other than the
dissolution of water-soluble rocks. The pseudokarst features in east Texas occur as sinkholes and caves
through the process of suffusion, or the erosion of material due to the flow of groundwater, and is
associated with the Carrizo, Queen City, and Sparta sandstones.

Minerals
Coal

The coal resources in Texas have been grouped into four geographic subdivisions: Northeast Texas,
Sabine Uplift, East-Central Texas, and South Texas (Figure 3.1-1). Coal resources in the region largely
consist of lignite, a low heat-value coal found in lower Tertiary sediments of the Wilcox, Claiborne, and
Jackson groups. The upper Cretaceous Olmos Formation contains bituminous coal that has a higher
heating value than lignite. The near surface (20 to 200 feet) lignite resource in Texas was estimated to
be approximately 23 billion tons by Kaiser et al. (1980). (Note: Short tons are used throughout this EIS; a
short ton equals 2,000 pounds). A more recent USGS coal resource assessment estimated the resource
to a depth of 500 feet to be approximately 96 billion tons (Warwick 2011). The bituminous coal resource
in the Olmos Formation is estimated to be 525 million tons from seams ranging in thickness from 2 to

6 feet (Mapel 1967). Although more recent publically available resource information for Olmos Formation
coals is not available, exploratory drilling for coal bed natural gas (CBNG) indicates that the coal
resource could be much higher (Warwick 2011). The 2012 lignite production in Texas was 43.5 million
tons (U.S. Energy Information Administration [EIA] 2014a).

Accreting wedges of sediments created depositional environments conducive to the development of
lignite deposits during the early Tertiary (Figure 3.1-6). The fluvial-deltaic environment at the outcrop
and shallow areas resulted in thick sections of sand-dominated sediment that interfinger and eventually
grade into fine-grained marine deposits in the deeper, down-dip direction (Berg 1980). The wedges of
sediment accreted from west to east throughout the Tertiary, with the axes of deposition moving in the
same direction. The surface mineable lignites are present in the shallow and outcrop areas dominated by
fluvial-deltaic sediments. The lignite seams developed in two general depositional environments,
resulting in delta plain lignites and coastal plain lignites. The lignites were derived from organic-rich
material that accumulated in low-energy environments such as swamps, marshes, peat bogs, and
lagoons between coarser-grained channel, distributary, and barrier bar sediments (Ayers 1989; Berg
1980). The early Tertiary lignites can be up to 25 feet thick, but are commonly less than 15 feet thick.
Surface mining commonly involves the extraction of multiple thinner seams. Due to the complex of
environments where organic matter was likely to accumulate, lignite seams may have continuity in a
local setting, but are not laterally extensive over large areas or distances. For instance, while coal occurs
in similar settings and stratigraphic levels in the Wilcox Group, the lignite seams in northeast Texas do
not correlate with the lignite seams in East-Central Texas (Figure 3.1-5). Even in a local setting within a
mine area, seams can be cut out by a sandstone channel or a single seam can split into several smaller
seams that either pinch-out or merge together again.
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Figure 3.1-6  Sedimentary Deposits during the Tertiary

During the late Cretaceous, the sediments of the Olmos Formation were deposited in fluvial-deltaic
environments similar to the lower Tertiary deposits. Coals were derived from organic-rich sediments in
low-energy environments between channels and distributaries. The higher rank and heating value of the
OImos Formation coal may be due to latent heat due to late Cretaceous intrusive activity in adjacent
areas in Mexico and in northern Maverick County, Texas (Hook et al. 2011d).

Pyrite is known to be associated with lignite sediments because the conditions that were favorable to the
formation of lignite or coal were also favorable to the formation of pyrite (Horbaczewski 2007). Pyrite is
composed of iron and sulfur and occurs in sedimentary rocks when sulfate is reduced to sulfide. The
sulfate is derived from seawater in the environments in which the sediments were deposited. Because
the coal-bearing strata in each of the study areas were deposited in similar environments associated with
marginal marine conditions and conditions favorable to the reduction of sulfate into sulfide, it is expected
that the Wilcox Group, Jackson-Yegua, and the Olmos Formation have pyrite mineralization.

Coal Bed Natural Gas

CBNG occurs as a result of microbial activity in organic material and the gas becomes adsorbed on to
the surface of the coal. The adsorption occurs as a result of molecular attraction between the coal and
the gas (McCune 2002). The gas can be released and produced from the coal by pumping water out of
the coal and lowering the hydrostatic pressure. The USGS estimated that the undiscovered CBNG
resource in the Wilcox Group in Texas, Louisiana, Arkansas, Mississippi, and Alabama is 3,861 billion
cubic feet. (Warwick et al. 2007). The undiscovered CBNG resource in the Olmos Formation in the
Maverick Basin of Texas (Study Area 6) was estimated to be 75 billion cubic feet.

Oil and Natural Gas

The discussion of oil and natural gas covers conventional and unconventional hydrocarbon resources
(exclusive of CBNG) that include shale gas and shale oil. Oil and natural gas are the most abundant
mineral resources in the analysis area. Some of the most prolific oil and gas fields in Texas lie within or
adjacent to the study areas, especially Study Areas 1 and 2. The counties that intersect the boundaries
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of the study areas had a total cumulative production of over 9.0 billion barrels of oil as of January 1,
2013, with the earliest production having occurred in 1915 (Texas Almanac 2014). Well over half of the
production came from Gregg and Rusk counties that are located above the East Texas Oil Field, the
largest oil field in the U.S. until the discovery of oil in Prudhoe Bay, Alaska, in the 1960s. Fifteen of the
nation’s top 100 gas fields are also located near or within the study areas (EIA 2014a). The region
overlaps with two of the nation’s emerging unconventional oil and gas resource shale trends, including
the Eagle Ford Formation play that extends from the Rio Grande to Brazos County and the Haynesville-
Bossier shale play that is centered around the Sabine Uplift in northeast Texas and northwest Louisiana
(RCT 2014e, 2013) (Figure 3.1-7). These hydrocarbon plays are overlapped by previously developed
productive trends. In addition to oil and gas wells, hydrocarbon production involves networks of pipelines.
Figures 3.1-8 through 3.8-10 show the larger oil and gas transmission pipelines in the study areas;
smaller gathering pipeline systems in the oil and gas fields can be extensive.

The lower Tertiary also has been a prolific oil and gas producing interval and has high potential for
continued production in down-dip areas (Warwick 2009). Shallow Wilcox (so-called up-dip) oil and gas
production was discovered in the 1950s and 1960s at several small fields in south and central Texas and
include Milbur in Milam and Burleson counties and other fields in Wilson and Gonzalez counties (Chuber
1972).

Other Mineral Resources

Other mineral resources that occur in the region include aggregate, sand, clay, and salt. Sand and
aggregate are mined from alluvial and terrace deposits. Wilcox Group formations host brick clay,
bentonite, and kaolinite (Nicot et al. 2011). The salt deposits originated from deep layers of Louann Salt,
occur as salt intrusions into the sedimentary section, and are referred to as salt domes (Hamlin 2006).
The domes are thought to have resulted from the density contrast between the salt and overlying
sediments which caused the salt to move vertically. Not only are domes the sources of salt, but they are
used for storage of hydrocarbons and are associated with the natural occurrence of oil and natural gas.
Uranium is another important mineral in the southern portion of the Texas coal region and is discussed in
more detail below under the Study Area 5 subsection.

Paleontological Resources

The geologic units in the Texas coal region which are discussed above under the Geology subheading
have the potential to contain fossils to varying degrees. There is no regulatory fossil evaluation system
for assessing fossil potential in Texas. On federal lands, the Potential Fossil Yield Classification (PFYC)
system (Bureau of Land Management 2007) is used to evaluate geological units for fossil potential. In
the PFYC system, “geologic units are classified based on the relative abundance of vertebrate fossils or
scientifically significant invertebrate or plant fossils.” Although there is no federally managed land in the
analysis area, the rock units could be assigned a moderate potential or Class 3 rating under the PFYC
system. According to the PFYC system definition, “units with moderate potential are known to contain
vertebrate fossils or scientifically significant nonvertebrate [sic] fossils, but these occurrences are widely
scattered. Common invertebrate or plant fossils may be found in the area, and opportunities may exist
for hobby collecting. The potential for a project to be sited on or impact a significant fossil locality is low,
but is somewhat higher for common fossils.”

31.1.2 Study Area Descriptions

The coal resources in Texas have been grouped into four geographic subdivisions: Northeast Texas,
Sabine Uplift, East-Central Texas, and South Texas. The following study area descriptions are presented
based on these subdivisions.
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Northeast Texas Coal Zone—Study Area 1

Geology

The bedrock geology of Study Area 1 is shown in Figure 3.1-11. In northeast Texas, the Wilcox Group is
approximately 500 feet thick and consists of the Hooper, Simsboro, and Calvert Bluff formations, which
are composed of fine- to medium-grained sand, silt, clay, and lignite (Broom et al. 1965) (Figure 3.1-5).
The Carrizo Sand is the lowermost formation of the Claiborne Group. It is found in close stratigraphic
association with the upper Wilcox sediments and is an important aquifer in Texas (see Section 3.2,
Groundwater Resources). The Carrizo Sand is approximately 80 feet thick and composed of fine- to
coarse-grained sand, silt, clay, and lignite (Broom et al. 1965). The major depositional environment for
the Wilcox Group/Carrizo Sand was a fluvial dominated system with sediment sources to the north in
present-day Arkansas and Oklahoma (Hook et al. 2011c). The fluvial sediments are underlain by the
Midway Group, a marine deposit largely composed of clay that also contains beds of limestone and
siltstone (Sandeen 1987). The geologic units dip to the south and southeast into the East Texas Basin at
an angle of 2 degrees; depositional patterns appear to have been influenced by the movement of salt in
response to sediment loading. The Mexia-Talco-Luling Fault Zone trends west to east paralleling the
northern boundary of Study Area 1. The fault zone consists of a series of normal faults and grabens
parallel to the strike (Jackson 1982).

Minerals

Coal

Coal was mined in northeast Texas in the early 20" Century, primarily by underground mining methods
in Wood and Hopkins counties. In Hopkins County, modern surface mining operations began in 1974 in
the Winfield-Mt. Pleasant area to supply a mine-mouth power plant, with a second surface mine and
associated mine-mouth power plant initiating operations in 1990 (Hook et al. 2011c). Production from
these two mining areas in Study Area 1 was approximately 2.3 million tons in 2012 (EIA 2014a).

The USGS (Hook et al. 2011c) assessed the coal resource in an area that roughly coincides with Study
Area 1, delineating six coal zones. Due to the discontinuous nature of the coal seams, the zones have a
large lateral extent and are easily correlated over distances. Individual coal seams average almost 4 feet
thick, with a maximum of 14 feet. The assessment indicated that there was a coal resource of 16 billion
tons.

Oil and Natural Gas

The Northeast Texas coal area lies on the northern flank of the East Texas Basin. Oil and gas production
in the vicinity of Study Area 1 began in the 1940s with production from Lower Cretaceous sandstones
reservoirs in anticlinal or fault traps (Herald 1951). No important oil and gas activity has occurred since
then, and currently, the study area is not within an area of potential for unconventional shale
development (EIA 2014a; Kim and Ruppel 2005).

Other Minerals
There are no sand and gravel or crushed stone quarries in Study Area 1 (Nicot et al. 2011). Clay

resources may be present in the Simsboro Formation in north Texas; however, there are no major clay
mines in Study Area 1. There is no salt production in the area.
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Paleontological Resources

Fossils are present in the Wilcox Group and Carrizo Sand, but occurrences are sporadic and mainly
consist of invertebrates and plants (Berry 1923; Dumble 1924; Murray and Thomas 1945). Macrofossils
are not often found because the geologic units were deposited in environments that that were not
conducive to fossil preservation. This is especially true for animals with calcium carbonate shells (Dickey
2011). Microfossils (fossils that can be seen with the use of a microscope) are present and provide tools
for correlation within the Wilcox Group-Carrizo Formation. The microfossils are mostly palynomorphs,
fossilized pollen and spores. Other important microfossils are foraminifera that were used extensively for
correlation in the down-dip areas during the exploration for oil and gas.

Sabine Uplift Coal Zone—Study Area 2
Geology

The Sabine Uplift, a near-domal structure that is centered in DeSoto Parish in northwest Louisiana,
dominates the geology in Study Area 2. Movement on the uplift occurred from before Cretaceous time
through the lower Tertiary (Granata 1963; Moody 1931). The sedimentary rocks are draped over the
uplift and dip to the north, west, and south in Texas and to the east in Louisiana. The Mount Enterprise
Fault Zone, a series of west to east trending faults, cuts across the south side of Study Area 2

(Figure 3.1-12). The fault zone is enigmatic because of the dip to the north and its uncertain origin. The
fault may be considered active, but the evidence is not conclusive. The stratigraphy of the lower Tertiary
Sabine Uplift is shown on Figure 3.1-5. In contrast to the Northeast Texas coal area, there are no
formation designations for the Wilcox Group in the Sabine Uplift because the unit that is in a
stratigraphically similar position to the Simsboro of East-Central Texas is not mappable (Hook et al.
2011c). The Wilcox Group ranges in thickness from 400 feet thick in the outcrop to 2,000 feet in the
subsurface.

Minerals

Coal

In the Sabine Uplift, lignite is mined from the lower and upper Wilcox (Hook et al. 2011e). It represents
some of the highest quality lignite in Texas because the seams approach bituminous coal rank and have
the lowest ash and sulfur content in comparison to other areas in the Texas Coal Region. Limited
underground mining occurred in the Study Area 2 from the 1890s to the 1940s. Underground mining at
the Darco Mine began inthe 1910s; surface mining began inthe 1940s. The Darco Mine was
permitted by RCT in 1978 and the permit was terminated in 2014. The Martin Lake Mine began surface
mining operations in 1977 to supply lignite to a mine-mouth power plant in western Panola County. The
Oak Hill Mine in Rusk County opened in 1986, extracting lignite from the upper Wilcox. Mining at South
Hallsville began in 1984 to provide fuel for a power plant, with operations expanding into the Rusk Permit
Area in 2010. Four active mines in the Texas side of the Sabine Uplift produced 14 million tons in 2012
(EIA 2014a).

On the Texas side of the Sabine Uplift, lignite is mined from the upper Wilcox from coal zones and from
three lesser coal zones (Hook et al. 2011e). The coal beds range from 5 to 12 feet in thickness and are
fairly continuous except for the stratigraphically higher coals, which have been eroded out in places and
replaced with Carrizo Sand channels. The coal resource in Study Area 2 was estimated by Warwick
(2011) to be 72 billion tons.
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Oil and Natural Gas

Study Area 2 is located in an area that has prolific hydrocarbon production and continues to be an
important gas producing area; production is expected to continue into the future. The largest oil field in
Study Area 2 is the East Texas Field which was discovered in western Rusk County in 1930 (Sandeen
1987) (see Figure 3.1-7). The East Texas Field produced approximately 5 billion barrels of oil, but now is
nearly depleted. The Oak Hill and Carthage gas fields are also in the study area. The Oak Hill Field was
discovered in 1958, and it is the thirty-fifth largest gas field in terms of reserves in the U.S. based on
2009 data (EIA 2014a). Eastern portions of the study area overlie portions of the Carthage gas field that
was discovered in 1936. Based on 2009 data, the Carthage field ranked as the twelfth largest in reserves
in the U.S. Both fields have produced from multiple pay zones; however, the primary producing zones
are Jurassic-aged Cotton Valley sandstones (Drake and Pendleton 1984; Farnham 1984). Below the
Cotton Valley sandstones, there is an emerging shale gas play, the Haynesville-Bossier. Study Area 2
lies entirely within the prospective area for the Haynesville-Bossier (EIA 2014a). Although drilling activity
has slacked off from the peak in 2010, the Haynesville-Bossier remains an important shale gas play
(Haynesville Shale 2014).

Other Minerals

One sand and gravel quarry was identified in Study Area 2 (National Atlas 2014). No other important
mineral resources were identified (Kyle 2008; Nicot et al. 2011).

Paleontological Resources

The fossil resources in Study Area 2 are similar to those described above for Study Area 1.

East-Central Texas Coal Zone — Study Areas 3 and 4

Geology

The general stratigraphy of the Paleocene and Eocene coal-bearing deposits in the East-Central Texas
coal zone is similar to those described above for Northeast Texas coal zone; it consists of the Wilcox
Group (Hooper, Simsboro, and Calvert Bluff formations) and the Carrizo Sand of the lower Claiborne
Group (Figure 3.1-5). The Wilcox Group in central Texas varies from 1,000 feet thick in the northeast to
nearly 4,000 feet thick in the southwest (Hook et al. 2011d). Thicknesses of these units can be highly
variable due to the movement of salt during deposition and the influence of the Mexia-Talco-Luling Fault
Zone. The deposits are fluvial-deltaic and were deposited during early the Tertiary when sediment was
transported from sources to the west and north. North of the Brazos River, the Mexia-Talco-Luling Fault
Zone mainly cuts across the Midway Group outcrop that lies to the west of the Wilcox Group outcrop in
Study Area 3 (Figure 3.1-13). South of the Brazos River, the fault zone crosses the Wilcox Group and
cuts across the Claiborne Group deposits to the southeast of the Wilcox Group (Figure 3.1-14). The
location of the fault zone may have implications for groundwater drawdown in the Wilcox-Carrizo aquifer
in Study Area 4 (see Section 3.2).

Minerals

Coal
Underground lignite mining began in the area in the 1880s, and mines located in Milam, Leon, Bastrop,
and Henderson counties were important during the early years (Hook et al. 2011b). Limited surface
mining began in 1918, and the opening of the Sandow Mine in 1950 by Alcoa brought large-scale

surface mining to the area. Currently there are nine permitted mines in east central Texas, six of which
produced 24.5 million tons in 2012 (EIA 2014a).
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The East-Central Texas coal zone contains abundant and continuous coal zones (Hook et al. 2011b).
There are at least 9 mineable coal zones averaging 6 feet thick, with the maximum being 33 feet thick.
Coal zones are concentrated in the upper and lower Calvert Bluff Formation with lesser amounts of coal
in the top of the Hooper Formation. The coal resource in the East-Central Texas coal zone was
estimated to be 7.7 billion tons.

Oil and Natural Gas

West of Study Areas 3 and 4, oil and gas production began at fields along the Mexia-Talco fault zone. Of
note are the Corsicana field that was discovered in 1894 and Mexia field discovered in 1920 (Herald
1951). Large gas reserves have been discovered in Freestone and Limestone counties from the upper
Jurassic Cotton Valley limestones and more recently in the Haynesville-Bossier Shale (Montgomery
1996; RCT 2013). The major gas fields include: Teague, Freestone, Bear Grass, and Bald Prairie. These
gas fields generally coincide with Study Area 3 (Figure 3.1-7). The other major oil and gas field that is
relevant to this analysis is the Giddings Austin Chalk Field that is adjacent to and overlaps with portions
of the southeastern part of Study Area 4.

Other Minerals

Clay, sand, and gravel resources are present in the analysis area; however, there are few quarries
(National Atlas 2014; Nicot et al. 2011).
Paleontological Resources

The fossil resources in the East-Central Texas coal zone are similar to those described above for the
Northeast Texas coal zone, with the following exception. Although macrofossils are rare, oyster beds
have been found in the Wilcox Group sediments in Bastrop County, Texas (Beckman and Turner 1943).

South Texas Coal Zone — Study Area 5

Geology

The geologic units of interest for this analysis are the formations in the Jackson Group. These are late
Eocene sediments that were deposited in depositional environments interpreted to be shoreline and
marginal marine that were derived from fluvial-deltaic, barrier bar, lagoon, and coastal muds (Ayers
1989). The sands are generally fine grained and occasionally tuffaceous. The units in the Jackson Group
in ascending stratigraphic order are: Caddell Formation, Wellborn Sandstone, Manning Clay, and
Whitsett Formation (Hook et al. 2011a). The basal Caddell Formation which rests on the Yegua
Formation of the Claiborne Group is a marine deposit composed of mudstone with minor sandstone. The
Wellborn Sandstone is composed of persistent sandstones, while the Manning and Whittsett formations
primarily are composed of shale with minor amounts of sandstone and lignite (Snedden and Kersey
1981). The Jackson Group in Study Area 5 ranges from 200 to 400 feet thick. The outcrops of the
Jackson Group trend southwest to northeast and normal faults are present in the Yegua Formation along
the strike (Figure 3.1-15).

Minerals

Coal
Jackson Group lignites were mined on a small scale from underground mines in the first half of the 20"
Century in Fayette, Burleson, Grimes, and Trinity counties (Hook et al. 2011a). Surface mining of

Jackson Group lignites began at the San Miguel mine in 1980 with operations in Atascosa and McMullen
counties. In 2012 the mine produced approximately 3.3 million tons (EIA 2014a).
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Mineable lignites are found in the Manning and Wellborn formations of the Jackson Group. Coal zones
average approximately 7 feet thick (Hook et al. 2011a). At the San Miguel Mine, lignite is mined from a
zone that that contains four coal seams (Warwick et al. 1999). Jackson Group coals have an estimated
reserve in south Texas of 1,990 million tons.

Oil and Natural Gas

Study Area 5 lies within the upper Cretaceous Eagle Ford Shale oil trend of south Texas (Figure 3.1-7).
The Eagle Ford, previously thought of as a hydrocarbon source rock, is productive of oil and gas through
the utilization of horizontal drilling and modern hydraulic fracturing. There are several distinct productive
areas in the Eagle Ford trend that stretches from the Rio Grande to Fayette County, Texas, and may
stretch further east as evidenced by Eagle Ford production in Brazos County (RCT 2013). Production
from the Eagle Ford increased from about 300,000 barrels of oil and 2 million cubic feet of gas per day in
2008 to 721,000 barrels of oil and 3.8 billion cubic feet of gas per day in 2013 (RCT 2014e). Drilling is
expected to continue in the foreseeable future with oil production expected to exceed over 1 million
barrels per day. Resource estimates for the Eagle Ford range from 3.35 billion barrels of oil and 21
trillion cubic feet of gas to 28.7 billion barrels of oil and 122 trillion cubic feet of gas (Gong et al. 2013). In
addition to the Eagle Ford, there are a number of existing and potential oil and gas producing trends that
intersect or are adjacent to Study Area 5 including the Edwards, Glen Rose, Pearsall, and Sligo.

Other Minerals

Open pit uranium mining in the south Texas uranium province began in the 1950s and produced

70 million pounds of uranium oxide (yellowcake) to the mid-1990s (Nicot et al. 2010). Study Areas 5

and 6 do not overlap areas of active or former uranium mines; however, uranium was mined a few miles
from the eastern boundary of Study Area 5 in southeastern Atascosa County. The uranium deposits in
the south Texas uranium province primarily are found in Eocene Whitsett, Oligocene Frio, Oligocene and
Miocene Catahoula, Miocene Oakville, and Pliocene Goliad formations (Finch 1996). Uranium has been
shown to occur in lignite from the Wilcox and Claiborne groups; however, concentrations have been
found to be highly variable (Huang 1979).

Sand and gravel are mined in the northern part of Atascosa County; however, no quarries were identified
in Study Area 5 (National Atlas 2014; Nicot et al. 2011).

Paleontological Resources

The depositional environments of the Jackson Group were similar to those in the Wilcox Group. Petrified
wood and plant fragments are common in Jackson Group formations; however, marine fossils have also
been found (Knox et al. 2009). Trace fossils (also referred to as ichnofossils) are structures in the
sediment which provide evidence of creatures, consisting of fossilized tracks, burrows, and bioturbation
(disruption of sedimentary layers by burrowing animals). Trace fossils have been described in the
formations of the Jackson Group (Snedden and Kersey 1981).

South Texas Coal Zone — Study Area 6

Geology

The outcrop of the Olmos Formation in Texas is limited to Maverick County (Hook et al. 2011d). The
outcrop is exposed on a north-to-south-trending anticlinal structure that plunges to the south

(Figure 3.1-16). Northeast-trending, down to the north faults, cut across the structure. The outcrop
thickness of the Olmos Formation ranges from 400 to 500 feet in Maverick County, and thickens to over
1,300 feet down-dip from the outcrop. The Olmos Formation has not been studied extensively in the
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outcrop; however, it has been studied in cores taken from oil and gas wells in down-dip areas (Hook et
al. 2011d).The Olmos Formation was deposited in a deltaic environment and consists of sandstone,
mudstone, carbonaceous shale, and coal. The sediment source was believed to have been from a
magmatic arc to the west in present-day Mexico (Trevino et al. 2007).

Minerals

Coal

Subituminous coal is common in the lower part of the Olmos Formation; however, the coal zones are thin
and discontinuous, often less than 6 feet thick (Hook et al. 2011d). Underground coal mining in the area
began in the mid-1800s and ended in 1920. Although a permit to mine was issued in 2000, surface
mining at the Eagle Pass mine did not commence until 2015, targeting multiple seams in the Olmos
Formation.

A resource estimate done in the 1960s (Mapel 1967) indicated that the bituminous coal resource in the
Olmos Formation was 525 million tons; however, it may be much larger as it has not been assessed by
modern methods (Hook et al. 2011d).

QOil and Gas

The Sacatosa oil field overlaps part of Study Area 6. The field was discovered in 1956 and produces
from the San Miguel-1 Sand that is found in the Cretaceous upper Taylor Group (Davis and Shepler
1969). The field has produced over 40 million barrels of oil (Oil and Gas Journal 2004). Other potential oil
and gas targets in the area include the Georgetown, Glen Rose, and Jurassic-Deep Cretaceous
formations. Oil and gas resources are found in down dip areas of the Olmos Formation which has been a
gas drilling target since the 1920s (Trevino et al. 2007). The Eagle Ford trend also overlaps Study Area 6
(RCT 2013).

CBNG

CBNG production was developed from Olmos Formation coals in 2001 that occur above the San Miguel-
1 Sand (Barker et al. 2002). Thirty-four wells were developed in the Olmos coal zone to the south and
southeast of the Dos Republicas Mine within the footprint of the Sacatosa oil field. The wells varied from
1,300 to 1,500 feet deep and encountered net coal thicknesses from 5 to 30 feet. In 2003, CBNG
production per well averaged 208,000 cubic feet per day. After June 2007, no production was reported;
cumulative production from this field was 231 million cubic feet of gas (RCT 2014d).

Other Minerals

A crushed stone quarry is located in Maverick County; no other mining operations were identified in the
study area (Nicot et al. 2011).

Paleontological Resources

Sandstones in the Olmos Formation in Study Area 6 contain abundant trace fossils (Trevino et al. 2007).
Plants and woody fossils are also common in the Olmos Formation, but dinosaur bones occur in Mexico
(Porras-Muzquiz and Lehman 2011).

3.1.2 Environmental Consequences

Public scoping issues related to geology included concerns relative to potential blasting effects in areas
with existing underground workings and requests for assessment of unique geologic features on a site-
by-site basis. The analysis in this REIS is regional in nature, and potential future site-specific mine
locations are not known at this time. Therefore, it is not possible to address these issues until future site-
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specific NEPA evaluations are conducted. The direct and indirect impacts to geology, minerals, and
paleontology are discussed in general.

3.1.21 Proposed Action

Some of the potential effects from mine-related construction and operations would be similar across all of
the study areas. Where impacts apply to specific study areas, the differences are noted. The impacts
from construction, operations, and reclamation would be similar under the Proposed Action and the No
Action alternatives because the development of future mine expansion areas or satellite mines would
occur under either alternative.

Topography

The topography of the study areas where surface mining may occur would be permanently altered on an
estimated 158,600 acres (Table 2-3). This effect would be minimized to the extent possible through
implementation of reclamation plans (see Section 2.2.4.3, Typical Closure and Reclamation) designed to
restore mine-related disturbance areas to approximate original topography to the extent practical in
accordance with RCT regulations.

Geology

Mining operations in Study Areas 1 — 6 would remove the overburden, interburden, and coal or lignite
from each mine pit, with the overburden and interburden selectively handled and placed as backfill in the
previous pit. As a result, the original characteristics of the strata in the mine areas would be permanently
altered.

Geologic Hazards

Geologic hazards due to natural conditions are not expected to affect mining in the study areas. Mining-
induced hazards are not anticipated because properly engineered mine pit highwalls are expected to be
stable.

Mineral Resources

Historical Coal Mining

Coal mining has been conducted for many decades in the study areas. Prior to modern surface mining,
coal was generally extracted by underground mining methods. RCT regulations (RCT 2014d; Sub-
sections 12.135 and 12.136) require that a mine applicant determine the location of previous mining,
identify the mining method, and map the extent of old mine workings. When older mine works are
identified, proper precautions and procedures can be implemented to reduce blast vibrations that may
weaken underground workings, causing unsafe conditions. However, blasting is not expected to be
routinely conducted to facilitate the removal of overburden and coal excavation (see Section 2.2.4,
Description of a Typical Surface Coal and Lignite Mine).

Coal Resources

The EIA reported that the recoverable reserve of active coal mines in Texas was 751 million tons in 2012
(EIA 2013). Based on the maximum estimated annual coal production shown in Table 2-7, there would
be approximately 22 years of production.

Oil and Natural Gas Wells

There is a strong possibility that active and abandoned oil and gas wells may be encountered in
prospective mine areas within all study areas. RCT rules (Subsection 12.137) require that oil and gas
wells be identified, and oil and gas wells that are located in a proposed mine area be plugged and
abandoned in accordance with RCT regulations (RCT 2014d).
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Mineral/Surface Estate Conflicts

All of the study areas have current and historical oil and gas production. Additionally, Study Areas 2
through 6 are within or adjacent to areas of potential shale oil and shale gas development. There is the
potential for conflicts between mineral owners to occur because oil and natural gas are considered as
part of the mineral estate, and in most cases in Texas, lignite is considered part of the surface estate
(Merrill 2014). If the mineral and surface ownership is severed, then conflicts may occur. Under Texas
law, the mineral estate is dominant, and mineral extraction would take precedence over activities
governed by the surface estate.

During active mining, it is expected that access to oil and gas resources would be precluded or limited.
However, with the advent of widespread horizontal and directional drilling, coal mining could occur
simultaneously with oil and gas development, but parties would have to engage in co-development
agreements concerning the timing of surface mine development and oil and gas drilling. If oil and gas
wells are present in a future proposed coal or lignite mine permit area, agreements would have to be
made with royalty owners, oil and gas operators, and mine operators regarding compensation for the
loss of resource access.

Oil and gas wells in active mine areas must be sealed or plugged in accordance with applicable
regulations prior to the start of mining. Regardless of the potential size of the oil and natural gas
resource, coal mining would not result in a permanent loss of the fluid mineral resource but would
temporarily preclude access during mining and reclamation. The amount of the fluid mineral resource
that temporarily would be unavailable is not quantifiable; however, it is expected to be considerably less
than the total potential resource in any given area. Although the oil and natural gas resources would not
be lost, delayed access would represent a temporary loss of revenue to leaseholders, royalties, property
taxes, and severance taxes.

Paleontological Resources

Surface disturbance within the Wilcox Group, Carrizo Formation, or Olmos Formation may directly
damage or destroy fossils that could be used for correlation or scientific purposes. However, even
though fossils may be numerous where present, it is not known whether the fossils that may occur in any
of the study areas have high scientific value. Also, given the widespread distribution of the fossils that
may be present, there is a low probability for unique or scientifically important or valuable fossils to occur.
There are no laws in Texas regarding the protection of paleontological resources, and because there are
no federally managed lands in the study areas, federal rules regarding the protection of paleontological
resources would not apply.

3.1.2.2 No Action Alternative

Under the No Action Alternative, impacts to geology, minerals, and paleontological resources would be
the same as described under the Proposed Action. However, the impacts may be spread over a longer
period of time due to the possibly lengthier permitting process.

313 Cumulative Impacts

The cumulative effects study areas for geology, mineral, and paleontological resources are presented in
Appendix A, Figure A-1.The past and present actions and RFFAs are identified in Section 2.4. The
major past and present actions in the geology and mineral resources cumulative effects study area
include existing lignite mines, power generation facilities, reservoirs, roads, landfills, urban development,
and oil and gas development. The acres of past and present surface disturbance for the CESAs are
shown in Table 3.1-1.
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Table 3.1-1 Acreage of Past and Present Surface Disturbance in CESAs for Geology,
Minerals, and Paleontology

Disturbed Outside Study

Study Disturbed Inside Study Area Areallnside CESA Total CESA Disturbed
Area (acres) (acres) (acres)

1 52,238 43,537 95,775

2 40,132 137,809 177,941

3 38,569 84,853 123,421

4 5,846 28,115 33,961

5 3,603 20,448 24,051

6 2,363 3,005 5,369

Other than future oil and gas development and the future mine expansion areas and satellite mines
projected for each study area, listed in Table 2-3, the RFFAs identified in Section 2.4 (highway
construction and water supply projects), would have little effect on mining operations. All of these RFFAs
would contribute to future surface disturbance in the CESAs, although mines would be stabilized due to
their incremental reclamation over the life of these operations. Permit requirements and RCT regulations
for mines would require that mine-related disturbance areas be returned to approximate original
topography, but the topography would be permanently altered to some degree.

It would be impossible to quantify the cumulative impact of mine development on oil and gas resources
in the CESAs due to the lack of site-specific locations of both the future mines and the oil and gas well
target formations. However, it is possible that mining could have the potential to delay access to oil and
gas resources, or oil and gas development could affect the locations of future mines.

The total cumulative disturbance may have an effect on the fossil-bearing formations that occur in each
CESA, depending on the depth of the disturbance. This disturbance could affect the Wilcox Group and
Carrizo Formation in CESAs 1, 2, 3, and 4; fossils in the Jackson Group in CESA 5; and the Olmos
Formation in CESA 6.

314 Monitoring and Mitigation Measures

No monitoring or mitigation is recommended for geology or mineral resources beyond the reclamation
procedures, which include the regrading of spoils to approximate original contour, in compliance with
RCT requirements.

3.1.5 Residual Adverse Effects

Overall, the coal and lignite mining in the CESAs would result in the permanent removal of an estimated
35 million tons of coal or lignite annually, based on the information presented in Table 2-7. Access
conflicts to oil and gas resources in the mine permit areas would cease following the completion of
mining.
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3.2 Water Resources
3.21 Hydrologic Setting

Study Areas 1 and 2 generally have low relief with occasional rolling hills interspersed with wide, flat
floodplains. Elevations range from 150 to 300 feet amsl. Annual precipitation ranges from 42 to

50 inches in Study Area 1 and 46 to 50 inches in Study Area 2 (Texas State Historical Association
[TSHA] 2014a).

The topography in Study Areas 3 and 4 ranges from flat to low rolling hills incised by generally southeast
trending drainages. Elevations range from 150 to 300 feet amsl in the Brazos and Trinity River valleys
and from 300 to 600 feet amsl in the upland areas. The Brazos and Trinity River floodplains are several
miles wide and have little or no relief (Cronin et al. 1973; Peckham et al. 1963). Average annual
precipitation ranges from 34 to 42 inches per year (TSHA 2014a).

The topography in Study Area 5 is characterized by low rolling hills cut by major southeast trending
drainages that have narrow floodplains and terraces (Alexander and White 1966). Elevations range from
250 to 350 feet amsl. The average annual precipitation ranges from 26 to 30 inches (TSHA 2014a).

The topography on the eastern side of Study Area 6 is characterized by low rolling hills or plateaus cut
by generally southeast trending drainages in the Nueces River Basin. The western extremity of the study
area extends almost to the Rio Grande where a 100-foot escarpment meets the low-relief flood plain and
drainages flow to the Rio Grande. Elevations range from 600 to approximately 900 feet amsl. Annual
precipitation ranges from 18 to 26 inches (TSHA 2014a).

3.2.2 Water Resources-related Regulations

Potential future surface coal or lignite mine construction, operation, and reclamation activities would
require water protection measures in accordance with applicable regulations and agency programs.
These requirements for groundwater include:

o Texas Water Code, Chapter 26, groundwater protection and cleanup, administered by
TCEQ;
e TCEQ programs including Texas Groundwater Protection;

¢ RCT regulations pertaining to protection of groundwater (16 TAC 12.128, 12.146, 12.346,
12.348, and 12.350); and

e TWDB TAC 31, Part 10, Chapter 356.
Regulations and agency programs to protect surface water include:

e Section 404 of the CWA and Section 10 of the RHA administered by USACE;

e RCT coal mining performance standards regarding protection of the hydrologic balance
(16 TAC 12);

o Water quality regulations from TCEQ pertaining to Section 401 (water quality) certification
(30 TAC 279 and related guidelines);

e TPDES programs (Construction Stormwater General Permit TXR150000; Industrial Stormwater
General Permit TXR050000, Multi Sector H; and individual Industrial Wastewater permit);

o Water rights administration by TCEQ; and
o Executive Order 11988 (Floodplain Management) as addressed by USACE for a federal action.
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Because Texas surface water quality standards are integral to the TCEQ Section 401 and TPDES
programs, the following clarifications are warranted. Revisions to the “Texas Surface Water
Quality Standards” (“Standards”), as codified by rule in the TAC, Title 30, Chapter 307, were
adopted by TCEQ Commissioners in mid-February of 2014. The 2014 Standards became effective
as a state rule in early March 2014. However, USEPA approval of the 2014 Standards is required
for them to be used for federal permitting programs and other CWA purposes. The 2014
Standards revisions and associated documentation were submitted to USEPA for review and
approval in late April 2014.

As of the end of 2015, the USEPA was still considering major sections in the 2014 Standards
revisions and associated documentation. The sections under review include the addition of site-
specific standards for evaluating if the Primary Contact Recreation 2 (PCR2) designated use is
supported, revisions to §307.4 and §307.7 concerning contact recreation, some revised site-
specific criteria in Standards Appendices A and D, and several site-specific recreational uses
and criteria for unclassified water bodies in Standards Appendix G. While the USEPA review of
the 2014 Standards is underway, the 1997, 2000, and 2010 Standards will continue to be applied
by the state in permitting programs (such as the TPDES program) and other TCEQ activities.

Because the REIS is proceeding parallel to, but independently of, ongoing TCEQ/USEPA
interactions, it is assumed for purposes of this regional analysis that federally-approved Texas
Surface Water Quality Standards will eventually apply as submitted to USEPA in 2014, or in a
form closely resembling that submittal.

Compliance with these regulations and programs, and agency requirements for mine-specific reviews
and approvals, would reduce the potential for impacts to water resources.
3.23 Groundwater

The description of groundwater resources provides a regional description of aquifers, resources, and
water use in the broader Texas Coal Region followed by discussions of the study areas within the coal
sub-regions as defined by Kaiser et al. (1980).

3.2.31 Affected Environment

Regional Groundwater Resources

The Texas Water Development Board (TWDB) has defined 9 major and 21 minor aquifers in the State of
Texas (George et al. 2011). In the Texas Coal Region, there is one major aquifer (Carrizo-Wilcox aquifer
system) and four minor aquifers (Yegua-Jackson, Queen City, Sparta, and Brazos River alluvial aquifer).
The TWDB defines a major aquifers as “aquifers that produce large amounts of water over large areas
“and minor aquifers as those “that produce minor amounts of water over large areas or large amounts of
water over small areas” (George et al. 2011).

Major Aquifers

Carrizo-Wilcox Aquifer System

The only major aquifer in the Texas Coal Region is the Carrizo-Wilcox aquifer. The geologic framework
of the Carrizo-Wilcox aquifer is described in Section 3.1. It is composed of the hydrologically connected
lower Tertiary Wilcox Group and Carrizo Sand, the stratigraphically lowest formation of the Claiborne
Group. The outcrop of these units extends from the Rio Grande to the Louisiana-Texas state line
(Figure 3.2-1) and encompasses an area of 11,186 square miles, with the subcrop or down-dip portion
encompassing 25,409 square miles (George et al. 2011). The overall thickness of the Carrizo-Wilcox
ranges from 200 to over 3,000 feet; and the saturated thickness averages 670 feet (George et al. 2011).
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Figure 3.2-2 presents a cross-section of the Carrizo-Wilcox in east-central Texas showing the general
relationships of the formations that make up the aquifer. While sandstones generally are discontinuous
and interbedded with gravel, silt, clay, and lignite seams in the Wilcox Group formations, the Carrizo
Sand is somewhat more widespread and continuous as shown on Figure 3.2-2. The Carrizo Sand is
composed of “massive, cross-bedded, medium-grained sands ranging in thickness from 150 to

1,200 feet” (Boghici 2009).

Figure 3.2-3 shows the relationship between the stratigraphy of the Wilcox and Claiborne Groups and
hydrologic units. Recharge occurs at the outcrop and from leakage of groundwater from the Queen City
aquifer through the leaky confining Reklaw Formation confining layer (Dutton 1985). Confining layers
contain groundwater that is confined under pressure between relatively impermeable or substantially
less permeable material (Lohman 1972). Groundwater discharge to major drainages occurs by upward
flow of water along fault zones and upward leakage between formations.

A measure of groundwater quality is the salinity in terms of the total dissolved solids (TDS)
concentration, with fresh water less than 1,000 milligrams per liter (mg/L); brackish water from 1,000 to
3,000 mg/L; moderately saline water from 3,000 to 10,000 mg/L; highly saline water from 10,000 to
35,000 mg/L; and brine greater than 35,000 mg/L. TDS concentration in the Carrizo-Wilcox aquifer
generally is less than 1,000 mg/L. However, in the down-dip areas (see Figure 3.2-1) the TDS
concentration is generally less than 3,000 mg/L, with higher concentrations in localized areas. In the
Wintergarden area of south Texas, groundwater is moderately saline with TDS concentrations ranging
up to 7,000 mg/L. Other isolated areas near the outcrop can be moderately saline as at the Milbur oil
field which straddles the Milam-Burleson county line a few miles south of the outcrop. Geophysical log-
derived salinity in lower Wilcox sandstones was estimated to be 8,000 mg/L (Chuber 1972). Isolated
areas of moderately saline groundwater may be related to upward movement of water along fault zones
as in the case of the Milbur field, which is cut by the Mexia-Talco fault zone. Moderately saline water is
also found in very shallow areas near the outcrop and is associated with finer-grained claystones and
mudstones that have low rates of transmissivity and are less subject to flushing by meteoric waters
(Dutton 1985). A groundwater TDS concentration of 3,000 mg/L meets the conceivable uses for the
aquifer (Ashworth and Hopkins 1995).

Groundwater quality is also affected by hardness (concentration of calcium carbonate) in up-dip areas of
the aquifer and widespread high iron content that contributes to corrosion problems (Ashworth and
Hopkins 1995). In the down-dip areas, hydrogen sulfide and methane gas have been reported.
Groundwater produced from the lower Wilcox by the City of Bryan, Texas, contains unspecified gas that
required separation prior to use in the city water supply system (Ethridge 1968). Groundwater quality is
also affected by oil field contamination, as documented in the Wintergarden area in South Texas
(Ashworth and Hopkins 1995).

Groundwater levels fluctuate in response to changes in the volume of water stored in the aquifer.
Groundwater from the Carrizo-Wilcox aquifer primarily is used for agriculture (approximately 46 percent)
and municipal water supply (46 percent) (TWDB 2014a). Several areas have experienced 300 to over
500 feet of estimated drawdown due to agricultural pumping (south Texas) and municipal and industrial
pumping (east-central Texas and the Sabine Uplift). Total water pumped from the Carrizo-Wilcox aquifer
in 2012 was estimated at 418,250 acre-feet (1 acre-foot = 325,859 gallons) (TWDB 2014a). Of that total,
3,427 acre-feet (less than 1 percent) was pumped for mining (mining as an industrial category, the data
did not distinguish type of mining). At the surface coal and lignite mines, most groundwater pumping is
for pit dewatering and, where needed, aquifer depressurization (Nicot et al. 2011), with the produced
water used on site (e.g., dust suppression) or discharged in accordance with mine-specific TPDES
permit criteria.
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Figure 3.2-2  Cross-section of the Carrizo-Wilcox in East-Central Texas
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Figure 3.2-3  Stratigraphy and Hydrologic Units of the Wilcox and Claiborne Groups
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Well yields in the Carrizo-Wilcox aquifer are commonly 500 gallons per minute (gpm), but can be as high
as 3,000 gpm in down-dip areas that have not experienced depletion and are under artesian pressure
conditions (Ashworth and Hopkins 1995).

Minor Aquifers

Yegua-Jackson Aquifers

The Jackson-Yegua aquifers are composed of water-bearing sands in the Yegua Formation of the upper
Claiborne Group and sands in the Jackson Group formations (George et al. 2011). The Jackson-Yegua
aquifers extend from the Rio Grande on the southwest to the Sabine River on the east (Knox et al. 2009)
(Figure 3.2-4). The outcrops of the formations vary from 10 to 40 miles wide and encompass an area of
approximately 11,000 square miles. The stratigraphic thickness of the Yegua-Jackson varies from

1,800 to 3,000 feet; however, the water saturated thickness averages 170 feet (Deeds et al. 2010; Knox
et al. 2009).

Groundwater in the shallow sands in the Yegua-Jackson aquifers have TDS values ranging from 50 to
1000 mg/L; however, it can become moderately saline at depth, with TDS concentrations ranging up to
10,000 mg/L (George et al. 2011). Total pumping from the Yegua-Jackson aquifers in 2012 was

11,367 acre-feet, of which 71 percent was for municipal use, 21 percent for irrigation, and the remainder
used for manufacturing. There was no reported groundwater pumpage for mining.

Queen City Aquifer

The Queen City aquifer is composed of the Queen City Formation that is in lower Claiborne Group. The
formation is composed of poorly consolidated deposits formed in a fluvial-deltaic system. The sand can
be up to 2,000 feet thick in South Texas; however, the saturated thickness averages 140 feet (George et
al. 2011). The average TDS in the shallow areas is approximately 300 mg/L; however, TDS
concentrations increase with depth to an average of 750 mg/L. Iron content is elevated in the northern
areas. Groundwater from the Queen City aquifer primarily has been used for livestock, domestic, and
industrial purposes, with maximum drawdown in the central and southern portions of the aquifer ranging
from 70 to 130 feet. In 2012, 17,364 acre-feet of groundwater were pumped from the Queen City aquifer,
with the primary uses being municipal and irrigation.

Sparta Aquifer

The Sparta aquifer consists of water-bearing sands in the Sparta Formation. This formation ranges in
thickness from 700 feet in the northeast to 200 in the southwest; the average saturated thickness is
approximately 200 feet (George et al. 2011). The average TDS in the shallow portion of aquifer is

300 mg/L, increasing to an average of 800 mg/L at depth. The Sparta aquifer primarily is used for
municipal (60 percent), agricultural (31 percent), and manufacturing (8 percent) purposes, with a total
groundwater withdrawal of 14,637 acre-feet in 2012 (TWDB 2014a). No major drawdown declines have
been observed in this aquifer.
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Brazos River Aquifer

The Brazos River aquifer is located in east-central Texas and extends 350 river miles from Bosque
County to Fort Bend County (George et al. 2011). The aquifer is composed of gravel, fine- to coarse-
grained sands, silt and clay. Since it is made up of fluvial deposits associated with the Brazos River, the
aquifer is a complex of channels and bars with rapid changes over short distances and ranges in
thickness from 50 to almost 170 feet (George et al. 2011). Groundwater quality is generally fresh to
slightly saline. The aquifer is under water table conditions and is unconfined. The Brazos River aquifer is
recharged by precipitation that moves into the saturated zone; discharge is via base flow to the river, to
wells, and through evapotranspiration. Common well yields range from 250 to 500 gpm; however, some
yields have been as high as 1,000 gpm. In 2012, over 129,000 acre-feet of groundwater were withdrawn
from the Brazos River aquifer, primarily for irrigation (75 percent) (TWDB 2014a).

Study Area Groundwater Resources
Study Area 1

Carrizo-Wilcox Aquifer

The main aquifer in Study Area 1 is Carrizo-Wilcox (see Figure 3.2-1). Recharge to the aquifer occurs
through infiltration of precipitation at the outcrop (Baker et al. 1963a), which is located in the northern
part of the study area. The outcrop in this area is approximately 10 to 15 miles wide, and the semi-
consolidated sandstones probably contribute to the infiltration. Groundwater flow in this aquifer follows
the general dip of the units into the East Texas Basin. Discharge from the aquifer occurs mainly through
withdrawal by wells.

Groundwater produced from the Carrizo-Wilcox aquifer in Study Area 1 is generally of good quality, with
TDS typically less than 500 mg/L TDS; however, elevated iron levels and hardness occur in localized
areas (Baker et al. 1963a). Recent water quality sampling and analysis indicate no major changes in
Carrizo-Wilcox groundwater quality in this area (Boghici 2009).

In the counties that overlap with Study Area 1, almost 14,000 acre-feet of groundwater were withdrawn
from the Carrizo-Wilcox aquifer in 2012 (TWDB 2014a). Most of the groundwater (76 percent) was used
for municipal water supply, with 22 percent used for agriculture and less than 1 percent (2 acre-feet)
pumped for mining purposes.

Queen City Aquifer

The primary aquifer in the Claiborne Group in northeastern Texas is the Queen City aquifer as defined
by George et al. (2011). The groundwater in this aquifer is largely under unconfined conditions, with
localized areas under confined conditions. The Queen City aquifer is recharged mainly by precipitation,
and discharge occurs through spring flow, base flow to streams, transpiration, well pumping, and
leakage into the Carrizo-Wilcox aquifer. Where groundwater is under unconfined conditions, flow is
vertical to the water table and then to the northeast along the general topographic gradient. In the vicinity
of Study Area 1, TDS in the Queen City aquifer ranges from 100 to 150 mg/L; however, elevated iron
concentration and high acidity do occur (George et al. 2011). Approximately 168 acre-feet of
groundwater was pumped from the Queen City aquifer in 2012, of which 63 percent was for municipal
water supply and the remainder for agricultural purposes (TWDB 2014a).

Study Area 2

The hydrologic units in Study Area 2 and their associated water-bearing properties are presented in
Table 3.2-1 and discussed below. The hydrologic units are essentially the same as for Study Area 1;
however, they have a distinct difference in structural aspect because the Carrizo-Wilcox aquifer is on the
structurally high parts of the Sabine Uplift which is centered on Panola County, Texas.
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Table 3.2-1 Water-bearing Properties for the Hydrologic Units in Study Areas 1 and 2

Approximate
Thickness Water-bearing
Period Epoch Group Formation (feet) Composition Properties1
. . Unconsolidated Yields variable
Pleistocene Alluvium and .
Quaternary ) 0-50 sand, silt, clay amounts of
and Recent terrace deposits
and gravel groundwater
Sand, shale, and Yields small
sandy shale amounts of
Queen City 300-600 groundwater; may
have high iron
content
Shale with thin Yields small
Reklaw 290 sand layers amounts of
Eocene groundwater from
shallow sand layers
Fine- to medium- | Yields small to
grained sand, moderate amounts
Carrizo Sand 180 thin beds of shale | of groundwater
Tertiary where sands are
thick
Upper Wilcox Interbedded sand | Major aquifer; yields
and shale with small to moderate
Wilcox? lignite beds. amounts of
Grou ) 2,500 + groundwater; used
P Lower Wilcox for public water
supply, industry,
Paleocene and agriculture
Calcareous clay Does not yield
Midway Group 900 and Iimestor?e, . groundwater to .
sandy and silty in | wells; not an aquifer
part

1

Small: less than 100 gpm; moderate: 100 to 1,000 gpm; large: more than 1,000 gpm.
2 North of the Trinity River it may not be possible to differentiate the formations of the Wilcox Group.
Sources: Baker et al. 1963a,b; George et al. 2011.

April 2016




FREIS Surface Coal and

Lignite Mining in Texas Section 3.2 — Water Resources 3.2-11

Carrizo-Wilcox Aquifer

The main aquifer in Study Area 2 is the Carrizo-Wilcox, which occupies the crest of the Sabine Uplift
where the units are essentially flat, dipping approximately 0.5 degree or less west and south

(Figure 3.2-1). On the south flank of the uplift, dips to the south increase to approximately 1.5 degrees
(Baker et al. 1963b). The outcrop area is approximately 80 miles north to south, and the Texas side is
60 miles wide. Recharge to the aquifer occurs through the infiltration of precipitation at the outcrop
(Baker et al. 1963b; Sandeen 1967). The aquifer is unconfined, and groundwater flow is assumed to
follow the dip of the units. Groundwater discharge from the aquifer primarily is through withdrawal by
wells.

In the vicinity of Study Area 2, TDS concentrations in groundwater from the Carrizo-Wilcox ranges from
less than 500 mg/L up to 3,000 mg/L. Monitoring conducted over several decades indicates TDS
concentrations have remained fairly stable since the 1970s (Boghici 2009).

In 2012, over 50,000 acre-feet of groundwater were withdrawn from the Carrizo-Wilcox aquifer in the
counties that overlap Study Area 2 (TWDB 2014a). Of this total, 93 percent was for municipal water
supply. Less than 2 percent (900 acre-feet) was pumped for mining purposes. The remaining
approximately 5 percent was used for manufacturing, power generation, and agricultural purposes.

Queen City Aquifer

Only a small portion of the Queen City outcrop occurs in Rusk County and Study Area 2, and no down-
dip areas of the aquifer underlie Study Area 2. The attributes of the Queen City aquifer in Study Area 2
are the same as described above for Study Area 1. In the counties that overlap with Study Area 2,
Queen City aquifer withdrawals in 2012 totaled 4,067 acre-feet, with 84 percent of the total used for
municipal water supply (TWDB 2014a).

Study Areas 3 and 4

The hydrologic units in Study Areas 3 and 4 and their associated water-bearing properties are presented
in Table 3.2-2 and discussed below.

Table 3.2-2 Water-bearing Properties for the Hydrologic Units in Study Areas 3 and 4
Approximate
Thickness Water-bearing
Period Epoch Group Formation (feet) Description Properties1
. Alluvium and Unconsolidated Yields variable amounts
Pleistocene .
Quaternary terrace 0-50 sand, silt, clay, of groundwater
and Recent .
deposits and gravel
Interbedded sand, Small to moderate
Yegua 750-1,500 sandy clay, clay, amounts of
and lignite groundwater
Mostly shale and Small to moderate
Cook. 400-700 .clay,. sandy beds amounts o.f fresh to
) Mountain in middle part slightly saline
Tertiary Eocene Claiborne groundwater
Group
Semi-consolidated | Small to moderate
Sparta 170-380 flng- to medium- amounts of
grained sand, groundwater
lignitic shale
Weches 110-240 $hale, some Does not yield usable
limestone groundwater
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Table 3.2-2 Water-bearing Properties for the Hydrologic Units in Study Areas 3 and 4

Approximate
Thickness Water-bearing
Period Epoch Group Formation (feet) Description Properties1
Sand, shale, and Small amounts of
Queen City 300-600 sandy shale groundwater; may have
high iron content
Shale and Small amounts of
Reklaw 270-310 interbedded groundwater
sandstone
Fine- to coarse- Small to moderate
Carrizo Sand 220-880 grained sand, thin amounts of
beds of shale groundwater where
sands are thick
Fine- to coarse- Small to moderate
grained lenticular quantities of fresh to
sandstones, slightly saline
Calvert Bluft 2,100 interbedded groundwater
mudstone, and
lignite seams
Fine- to coarse- Small to moderate
grained quartz amounts of fresh to
Wilcox Simsboro 900 sand, minor slightly saline
Group® amounts of clay groundwater
and mudstone
Mostly mudstone Small to moderate
with varying quantities of fresh to
Paleocene amounts of slightly saline
Hooper 1400 medium- to groundwater
coarse-grained
sandstone, lignite
seams
Calcareous clay Does not yield water to
Midway Group 900 and Iimestor?e, . wells; not an aquifer
sandy and silty in
part

' Small: less than 100 gpm; moderate: 100 to 1,000 gpm; large: more than 1,000 gpm.

2 North of the Trinity River and south of the Colorado River it may not be possible to differentiate the formations of the Wilcox
Group.

Sources: Cronin et al. 1973; Peckham et al. 1963; Thompson 1966; Thorkildsen and Price 1991.

The outcrops of the Wilcox and Claiborne trend from southwest to northeast along the Gulf Coast
regional trend, and the formations dip approximately 1 to 2 degrees to the southeast into the Gulf Coast
Basin. The southwest extension of the Mexia-Talco Fault zone cuts southwest across the Carrizo-Wilcox
aquifer at the Brazos River and parallels the trend of the geologic outcrops of the Carrizo-Wilcox and
other Claiborne Group aquifers. These faults may influence down-dip groundwater flow since flow is
generally to the southeast in the down-dip direction.
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Carrizo-Wilcox Aquifer

The principal aquifer in Study Areas 3 and 4 is the Carrizo-Wilcox aquifer, which is composed of the
Carrizo Sand and the formations of the Wilcox Group: Hooper, Simsboro, and Calvert Bluff. The Wilcox
Group formations in east-central Texas are identifiable; however, north of the Trinity River and south of
the Colorado River the Simsboro is not easily distinguishable, and it is difficult assign positions for the
stratigraphic units (Thorkildsen and Price 1991). In shallower areas, the units dip slightly to the southeast
towards the Gulf of Mexico, and the dips increase in the deeper areas. The Hooper is the lowest
formation in the group and, since it is primarily composed of fine-grained clay, is not used as much as
the other units in the aquifer. The Simsboro aquifer is commonly used as a municipal water supply
because of its relatively high permeability, thickness, and good quality water (Thorkildsen and Price
1991). The Calvert Bluff Formation is the thickest of the Wilcox Group formations and may be
underutilized as an aquifer; however, it has abundant lignite seams that are mined in Study Areas 3

and 4. The Carrizo Sand is more widespread and continuous than the other units and in some places is
the principal aquifer (Thorkildsen and Price 1991). Saturated thickness ranges from 200 to approximately
800 feet in the more southerly areas.

The Carrizo-Wilcox aquifer is under water table conditions at the outcrop and is under confined
conditions in down-dip areas (Thorkildsen and Price 1991). Recharge is from precipitation and leakage
from overlying aquifers in the Claiborne. Discharge is through transpiration, base flow to surface waters,
well pumping. Groundwater flow rates in the aquifer range from 10 to 100 feet per year.

Thorkildsen and Price (1991) reported that a majority of the groundwater wells sampled in their study of
the Carrizo-Wilcox in central Texas had TDS concentrations of less than 500 mg/L. Recent analyses
have shown that in Study Areas 3 and 4, most groundwater samples have TDS concentrations less than
500 mg/L, with a few between 500 and 1,000 mg/L (Boghici 2009).

The aquifers in the Carrizo-Wilcox are commonly used in the shallower areas; however, they are also
accessed by deeper wells. In the counties that overlap with Study Area 3, the total pumpage from the
Carrizo-Wilcox in 2012 was 38,695 acre-feet. Of that total, approximately 70 percent was used for
municipal water supply, 13 percent for agriculture, 11 percent for steam power generation, and 4 percent
(1,702 acre-feet) for mining purposes (TWDB 2014a).

The Simsboro is used for water supply by the communities of Bastrop, Bryan, College Station, and Elgin
(Thorkildsen and Price 1991), which are located in or near Study Areas 3 and 4. In the counties that
overlap with Study Area 4, pumpage from the Carrizo-Wilcox in 2012 was 34,480 acre-feet (TWDB
2014a). Of that total, 53 percent was used for municipal water supply, 28 percent for manufacturing,

19 percent for agriculture, and less than 1 percent for mining. Counties within the CESA for Study Area 4
with reported withdrawal from the Carrizo-Wilcox aquifer affecting Brazos and Burleson counties.
Reported pumpage in 2012 was 15,556 acre-feet, 90 percent for water supply to the cities of Bryan and
College Station (TWDB 2014a).

The Brazos River and Trinity River alluvial aquifers are present in the CESA boundaries of Study

Areas 3 and 4. The Trinity River alluvial aquifer is not considered an important aquifer for current or
potential future use (George et al. 2011; Peckham et al. 1963; Trinity River Authority 2012). Of the
remaining aquifers, all except the Brazos River alluvial aquifer are underused with comparison to the
Carrizo-Wilcox aquifer. Pumpage from these aquifers in 2012 in the counties that overlap with Study
Areas 3 and 4 included 236 acre-feet from the Queen City aquifer, 285 feet from the Sparta aquifer, and
36 acre-feet from the Yegua-Jackson aquifer. In Brazos, Burleson, and Robertson counties, reported
withdrawal for 2012 from the Brazos River alluvial aquifer was 116,252 acre-feet, nearly all for irrigation
(TWDB 2014a).
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Study Areas 5

The hydrologic units in Study Area 5 and their associated water-bearing properties are presented in
Table 3.2-3 and discussed below.

The formation outcrops trend southwest to northeast. In the vicinity of Study Area 5, the width of the
Yegua-Jackson is approximately 20 miles.

The aquifers discussed below all have similar attributes to those discussed in Study Areas 1 through 4.
Groundwater flow is primarily to the southeast in the direction of regional structural dip. The aquifers are
under unconfined conditions at the outcrop and become confined (artesian) at depth. Recharge occurs at
the outcrop from precipitation and surface water sources. Discharge is through base flow to streams,
upward migration along fault zones, evapotranspiration, and well pumping.

The Carrizo-Wilcox aquifer is the higher quality aquifer in terms of yield and quality in the Atascosa
County area, with the Carrizo Sand more productive than the Wilcox. The down-dip portion (to the
slightly saline limit) of the Carrizo-Wilcox aquifer extends under Study Area 5, where the top of the
aquifer is approximately 2,800 feet below ground surface (bgs) (Alexander and White 1966). The depth
to the top of the Carrizo-Wilcox aquifer makes it a less likely target for water supply drilling than the area
to the northwest towards the outcrop where it is shallower. The down-dip areas of both the Queen City
and Sparta formations underlie the northwestern part of Study Area 5; however, the top of the Sparta
occurs at a depth of approximately 1,200 feet bgs and the Queen City at a depth of approximately
1,800 feet bgs (Alexander and White 1966). In the study area, these aquifers have TDS values in the
slightly saline range.

The Yegua-Jackson outcrops within the boundary of Study Area 5; however, most of the water-bearing
sands are near the middle of the unit corresponding to the upper Wellborn Sandstone- Manning Clay
intervals as described in Section 3.1. The aquifer was elevated to minor aquifer status in 2002, but has
not undergone a comprehensive study (Preston 2006). The Yegua Formation occurs at the surface of
the study area to depths of more than 800 feet bgs. Although water-bearing sands are present, it is not
considered a quality aquifer due to high-mineralization (Alexander and White 1966).

Withdrawal from the Carrizzo-Wilcox aquifer during 2012 in Atascosa and McMullen counties was
37,668 acre-feet (TWDB 2014a). Most of the production was from wells northwest of the study area
where the aquifer is shallower and of better quality, as evidenced by the production in McMullen County
where only 345 acre-feet were withdrawn 2012. Most of the water (60 percent) was used for irrigation.
Groundwater level declines of more than 300 feet have been estimated in the Carrizo-Wilcox aquifer
west of Atascosa County; however, declines of up 200 feet may have occurred in the study area
(George et al. 2011). In Atascosa and McMullen counties, withdrawals from the Yegua-Jackson, Queen
City, and Sparta aquifers were 310, 1,842, and 387 acre-feet, respectively, with the largest portion of the
water use for irrigation.

Study Area 6

The hydrologic units in Study Area 6 and their associated water-bearing properties are presented in
Table 3.2-4 and discussed below.
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Table 3.2-3 Water-bearing Properties for the Hydrologic Units in Study Area 5
Approximate
Thickness Water-bearing
Period Epoch Group Formation (feet) Description Properties1
. . Unconsolidated Small amounts of
Pleistocene Alluvium and .
Quaternary . 35-50 sand, silt, clay and | fresh groundwater
and Recent terrace deposits
gravel
Clay, sand, silt, Small amounts of
Jackson Undifferentiated 1.000 bentonitic clay, slightly to ‘
Group conglomerate, moderately saline
sand and lignite groundwater
Gypsum-bearing Small to moderate
clay, interbedded amounts of slightly
Yegua 700-1.100 sand, sandy clay, to moderately
clay, and thin saline
lignite seam groundwater in
outcrop area
Clay and shale Small amounts of
Cook Mountain 410-560 with limestone and | slightly sallne.
sandstone lenses groundwater in
outcrop area
Sand with clay Small to moderate
beds in lower part amounts of fresh
Sparta 110-160 to moderately
saline
groundwater
Claiborne L .
Grou Primarily shale Not know to yield
Eocene P Weches 90-170 with thin beds of groundwater in the
sand area
Tertiary Sand and shale Moderate to large
quantities of fresh
Queen City 600-1,100 groundwater in
central Atascosa
County
Sand and shale Small to moderate
quantities of fresh
Reklaw 250-450 groundwater in
Central Atascosa
County
Sand with small Large quantities of
Carrizo Sand 300-1,300 amounts of shale fresh groundwater
and lignite to many wells
Lenticular sand Small to moderate
W|Ico>; 400-1,800 bodies within clay quantities of fresh
Group and shale, non— groundwater
Paleocene continuous lignites
Midway Group 450 Sandy clay Not.kno.wn E.iS an
aquifer in this area

' Small: less than 100 gpm; moderate: 100 to 1,000 gpm; large: more than 1,000 gpm.
% The Wilcox is not differentiated.

Sources: Alexander and White 1966; Preston 2006.
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Table 3.2-4 Water-bearing Properties for the Hydrologic Units in Study Area 6
Approximate
Thickness Water-bearing
Period Epoch Group Formation (feet) Description Properties1
. . Unconsolidated Small to moderate
Pleistocene Alluvium and .
Quaternary . 30 sand, silt, clay, amounts of fresh
and Recent terrace deposits
and gravel groundwater
Pliocene (?) Uvalde Gravel 30 Gravel mostly Does not yield
composed of flint much groundwater
Sandy clay with Small quantities of
sandstone lenses, | slightly to very
Bigford 400-800 thin limestone saline
) beds and lignite groundwater
Claiborne seams
Group
Eocene Coarse- to fine- Large to moderate
Tertiary Carrizo Sand 200-1,000 grained sand, silt, quar.ltltles of fresh
shale, and clay to slightly saline
groundwater
Upper Sand, silt, clay, Small to moderate
Wilcox Group 150-2,300 and thin lignite quantities .Of fresh
Lower seams to very saline
Paleocene groundwater
Midway 250-550 Shale and clay Not.known as an
Group aquifer
Shale and Small quantities of
Escondido 450-1,300 sandstone fresh to slightly
Navarro saline water
Group Clay, thin Not known as an
Olmos 400-920 sandstones beds, aquifer
Cretaceous coal
Calcareous Not known as an
San Miguel 300-800 sandstone and aquifer
Taylor Group sandy limestone
Upson Clay 750+ CPIay, marl, Small qgantmes of
limestone very saline water

1

Source: Alexander et al. 1964.

Small: less than 100 gpm; moderate: 100 to 1,000 gpm; large: more than 1,000 gpm.

The Carrizo-Wilcox aquifer is the most important aquifer in Study Area 6. The outcrop band enters the
study area near the intersection of Maverick, Dimmet, and Zavala counties and trends to the northwest
for approximately15 miles until it turns 90 degrees to the northeast. Where the outcrop turns northeast,
the Wilcox portion is largely covered by Pleistocene terrace deposits. The hydrology of the Carrizo-
Wilcox aquifer in Study Area 6 is similar to that described above for the other study areas. At the outcrop,
the aquifer is under unconfined conditions and becomes confined (artesian) at depth. Groundwater flow
is down-dip with the structural dip of the units. Recharge occurs via infiltration of precipitation at the
outcrop and contributions from surface water (Alexander et al. 1964). Discharge occurs through
evapotranspiration, spring flow, leakage to other aquifers, and through well pumping. Water quality in the
Carrizo-Wilcox in Study Area 6 is largely fresh (less than 1,000 mg/L) (Boghici 2009).
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The Bigford Formation outcrops on the east and south of the Carrizo-Wilcox aquifer and yields small
amounts of groundwater from the outcrop in Zavala County; however, it is not identified as an important
aquifer (Alexander et al. 1964). The Escondido Formation outcrops in the central portion of the study
area and yields small amounts of groundwater that is primarily slightly saline; it is not identified as an
important aquifer.

In the eastern portion of Study Area 6, the following aquifers have been identified but are of limited
extent and use: Elm Creek Alluvium, Uvalde Gravel, Olmos Formation coal seams, and the San Miguel
Formation (Dos Republicas Coal Partnership 2008; RCT 2011a).

3.2.3.2 Environmental Consequences (Study Areas 1 — 6)

Groundwater resources issues in the study areas include potential direct, indirect, or cumulative impacts
to groundwater quantity and quality associated with potential future coal or lignite mining and mine-
related groundwater drawdown. Additional issues are associated with potential impacts to the water
supply wells (e.g., industrial, municipal, and rural water districts), landowners’ water rights, and disruption
of the hydrologic cycle resulting in soils with lower infiltration rates and groundwater recharge.

The potential effects to groundwater are as follows:

e Disruption of groundwater flow, recharge, discharge, and water levels during and after mining;
e Post-mining changes in the hydraulic characteristics of the reclaimed mine pits;

e Post-mining changes in recharge characteristics and groundwater flow;

e Degradation of groundwater quality; and

e Impacts on groundwater quantity due to groundwater withdrawal.

Major effects associated with groundwater would be related to the withdrawal of groundwater for
purposes of dewatering and depressurization in advance of and during mining. Specific potential impacts
due to groundwater withdrawal would include drawdown of aquifers; loss of or reduction of groundwater
for industrial, municipal, agricultural, and private use; and potential reduction of water available to surface
water resources (i.e., perennial and intermittent streams and springs).

Degradation of groundwater quality primarily would occur as the groundwater regime regains equilibrium
and moves through backfilled areas. Water quality degradation also could result from contamination from
spills or releases of hazardous materials. Potential impacts due to contamination are discussed in
Section 3.12, Hazardous Materials and Solid Waste.

Another potential groundwater quality concern is the presence of pyrite in the coal seams and
overburden. After pyrite is exposed to an oxidizing environment, the oxidation process may
result in the acidification of surface water and groundwater, resulting in acid mine drainage.
However, the generation of acid drainage can be mitigated by returning the spoil to reducing
conditions or the presence of carbonate in the spoil (USACE 2010, 2002). In addition, mine
operators are required by RCT regulations to identify overburden with strong acid generating
potential, to handle such materials in a manner that reduces the acid generating potential, and to
conduct post-mine acid/base soil monitoring to ensure that selective handling measures have
been successful with respect to managing acid-forming constituents. Contributing to the
mitigation of acid generating potential is the low to medium sulfur content of coals in all of the
study areas (less than 1 percent up to 2 percent by weight) (Fisher 1963; Hook et al. 2011d;
Schweinfurth 2009). High sulfur coal has greater than 3 percent sulfur by weight. In addition,
RCT regulation 16 TAC 12.339 states that if related practices are insufficient to meet
corresponding regulatory requirements, then the person conducting surface mining activities
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shall operate and maintain the necessary water treatment facilities for as long as treatment is
required under the RCT Permanent Program performance standards.

The following analysis is based on development of a “typical mine” as described in Section 2.2.4.
Groundwater impacts from potential future mine expansion areas and satellite mines would be assessed
as required by applicable regulatory requirements at the time they are proposed, taking into account
mine-specific and site-specific information available at that time.

Proposed Action
Study Area 1

In Study Area 1, the aquifers above the mineable coals consist of “stacked channel” sandstones with
individual sandstones ranging from 60 to 160 feet thick (RCT 2012a). These sandstones are the most
transmissive of the overburden materials and are interspersed with finer-grained deposits of silt and clay.
The overburden aquifers can either be under confined or unconfined conditions within a mine area. The
underburden is commonly composed of fine-grained clays that are much less transmissive than the sand
bodies in the overburden, but their thickness is not well defined. However, the lithologic variability above
and below the coals dictates whether dewatering and depressurization would occur. Where
depressurization and dewatering have occurred, the drawdown effects have been less than expected by
predictive models and effects have been transitory. As future mine expansion areas or satellite mines in
the study area would likely encounter similar aquifer conditions, impacts to aquifers due to mine-related
drawdown are expected to be minimal. In addition, it is not a given that either the overburden or
underburden would have to undergo dewatering or depressurization.

Groundwater drawdown at the mines is estimated through modeling or determined by direct
measurement in monitoring wells. The overburden and underburden are monitored separately. Because
overburden and underburden are composed of different lithological materials and commonly have
internal complexity, there are differences in drawdown. From location to location and from mine to mine,
there are localized differences in aquifer characteristics and materials that prevent generalization
concerning extent of drawdown. Depth of mining would affect the extent of drawdown measured
concurrently with mining.

The extent of drawdown effects is based on the modeled or observed maximum extent of the 5-foot
drawdown contour around areas of dewatering or depressurization. The 5-foot contour is used because
it is the smallest drawdown that can be measured fairly accurately (Office of Surface Mining Reclamation
and Enforcement [OSMRE] 1984). Based on modeling and monitoring at the various mines in Study
Area 1 (RCT 2012a), the areal extent of drawdown at a typical mine is expected to be about 1 mile. The
drawdown at potential future surface coal or lignite mine expansion areas or satellite mines would be
further assessed at the time they are proposed.

After the coal is removed, the spoil (overburden and interburden that was removed to access the coal) is
backfilled into the pits. The backfill, due to its physical condition, will have altered hydrological properties
compared to undisturbed areas. Studies have shown that backfilled spoil initially undergoes a bulking in
volume (or fluffing) that results in transmissivity that is comparable to pre-mining overburden (Pollock
1982; Schneider 1977). However, as settlement occurs, transmissivity may decrease over time. As the
hydrologic regime recovers from mining and the backfilled material becomes re-saturated, the backfilled
areas essentially become unconfined aquifers, and the direction of flow follows topography or moves
downdip. The quality of groundwater in backfilled areas may be slightly poorer than groundwater in
undisturbed overburden, and there is the potential that as groundwater migrates from backfill areas,
groundwater quality would be diminished in the adjacent undisturbed areas. However, analysis by the
RCT indicates that because of dilution and the general similarity of groundwater in backfilled and
undisturbed areas, there is likely to be little effect on overall groundwater quality outside of a mined area
(RCT 2012a).
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A major concern regarding groundwater is water use and available supply. The groundwater that is
pumped from aquifers to facilitate coal and lignite mining is generally discharged to nearby surface
waters or used for dust suppression (Nicot et al. 2011). The groundwater that is pumped to facilitate
mining probably represents about 10 to 15 percent of the groundwater pumped from the Carrizo-Wilcox
aquifer in the counties that overlap Study Area 1 and does not constitute a major use. In addition, the
pumping is temporary, taking place while mining is occurring. Mine-related groundwater pumping
impacts for future mines would be confined to the portion of the affected aquifers within a mine-related
groundwater drawdown area, until mining ends and groundwater levels recover. In accordance with RCT
requirements, water supply would be replaced if water supply wells are impacted by mining operations
(see Section 2.2.5.2).

An analysis was conducted to determine the effects of spoils groundwater on undisturbed adjacent
overburden groundwater at three mines in Study Area 1 (RCT 2012a). The results of this analysis
indicate that, in the mixing area immediately adjacent to the mine spoils, TDS concentrations increased
by less than 20 percent over the baseline value at two mines and slightly decreased at one mine. The
TDS values for the mines would generally result in groundwater that would be considered fresh, with
TDS less than 1,000 mg/L.

The summary of potential mine-related effects in Study Area 1 are considered to be typical of the
impacts likely to be encountered in the area. Impacts associated with a typical mine are expected to be
similar in extent and degree as the mines that have been permitted and operating over many years.

Study Area 2

The coal seams that are mined in Study Area 2 are generally in the stratigraphically uppermost portion of
the Wilcox Group (Hook et al. 2011e). The Green coal zone is at the very top of the Wilcox Group and is
overlain by the Carrizo Sand. The other coals are within a few hundred feet of the top of the Wilcox.
Overburden dewatering occurs largely in sands in the uppermost Wilcox Group and in the Carrizo Sand.
The aquifers are isolated sand bodies that are up to 70 feet thick and are surrounded by beds of silt and
clay (RCT 2008). The sands have higher transmissivities as compared to the finer-grained strata and the
sands in the overburden typically are unconfined while sands in the underburden are usually confined.
Typically, groundwater in the overburden aquifers has better quality than the underburden. For
dewatering of the overburden in Study Area 2, the areal extent of drawdown at existing mines has
ranged from 0.5 mile to about 1.1miles (RCT 2008; Pastor, Behling, and Wheeler, LLC 2010). The need
for underburden depressurization is not likely because currently the operating mines are not conducting
depressurization pumping. The drawdown at potential future surface coal or lignite mine expansion areas
or satellite mines would be further assessed at the time they are proposed.

As in Study Area 1, the quality of groundwater in backfilled areas may be slightly poorer than
groundwater in undisturbed overburden, but the overall effects from mining are likely to be minimal
(RCT 2012b). Analytical results for the various mines in Study Area 2 indicate pre- and post- mining
increases in TDS in adjacent undisturbed overburden would range from 0.5 to 42 percent, but even the
largest increase would represent a change in median TDS concentrations from 80 mg/L to 114 mg/L,
indicating low salinity. Further mixing of groundwater outside the spoil areas would cause minimal
adverse impacts to water quality.

Water that is pumped from aquifers to facilitate coal mining is generally discharged to nearby surface
water or used for dust suppression (Nicot et al. 2011). The water that is pumped to facilitate mining
probably represents less than 10 percent of the groundwater that is pumped from the Carrizo-Wilcox
aquifer in the counties that overlap Study Area 2 and does not constitute a major use. Mine-related
groundwater pumping impacts for future mines would be confined to the portion of the affected
aquifers within a mine-related groundwater drawdown area, until mining ends and groundwater
levels recover. In accordance with RCT requirements, water supply would be replaced if water
supply wells are impacted by mining operations (see Section 2.2.5.2).
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The summary of potential effects in Study Area 2 are considered to be typical of the impacts likely to be
encountered from mining in the area. Impacts associated a typical mine are expected to be similar in
extent and degree to the mines that have been permitted and operating over many years.

Study Areas 3 and 4

The Wilcox Group can be divided into three distinct formations and are, in ascending order, the Hooper
Formation, Simsboro Formation, and the Calvert Bluff. The thickest and most mineable coals are in the
lower and upper Calvert Bluff Formation. In order to mine seams in the lower Calvert Bluff, it may be
necessary to dewater the aquifers in the Calvert Bluff and mining upper Calvert Bluff seams may require
dewatering Calvert Bluff aquifers and the Carrizo Sand aquifer. In addition to dewatering the overburden,
mines in Study Areas 3 and 4 also require depressurization pumping of the aquifers in the Simsboro
Formation, so it is likely that dewatering and depressurization would have to be conducted at any future
mine expansion areas or satellite mines. For the overburden, modeling and monitoring conducted for
existing mines in these study areas indicate that drawdown at a typical mine could extend from 0.5 mile
to almost 2 miles (RCT 2011b, 2010). The drawdown at potential future surface coal or lignite mine
expansion areas or satellite mines would be further assessed at the time they are proposed.

In Study Area 3, modeling for one mine permit indicated that underburden depressurization drawdown
effects could extend as far as approximately 3.75 miles from the mining area (Pastor, Behling, and
Wheeler 2005). In Study Area 4, Simsboro (underburden) could extend as far as 15 miles from the mine
area (R.W. Hardin & Associates 2013). However, the presence of Mexia-Talco Fault zone within

10 miles down dip from the mine area may limit the extent of drawdown effects since the faults are
generally impermeable (USACE 2002).

Similar to Study Areas 1 and 2, the quality of groundwater in backfilled areas of Study Areas 3 and 4
may be poorer than groundwater in undisturbed overburden, but the differences in water quality are likely
to be minimal (RCT 2011b, 2010). Analysis results for the various mines in Study Area 3 indicate pre-
and post- mining increases of TDS in the mixing zones adjacent to the spoils areas would range from

3 to 39 percent, at most causing an increase in TDS concentrations of 30 mg/L with TDS concentrations
below 500 mg/L. Further mixing of groundwater outside the spoil areas would present minimal adverse
impacts to water quality. In Study Area 4, research at one mine that is now closed indicated that although
groundwater in spoil areas had lower quality with higher TDS than groundwater in adjacent undisturbed
areas, mixing of waters and solute transport mechanisms would make the water similar to pre-mine
water by the time it reached the mine permit boundary (RCT 2011b, 2010).

Water that is pumped from aquifers to facilitate coal mining is generally discharged to nearby surface
water or used for dust suppression (Nicot et al. 2011). In Study Areas 3 and 4, the water that is pumped
to facilitate mining may represent about 30 percent of the groundwater pumped in the counties that
overlap these areas. Mine-related groundwater pumping impacts for future mines would be confined to
the portion of the affected aquifers within a mine-related groundwater drawdown area, until mining ends
and groundwater levels recover. In accordance with RCT requirements, water supply would be replaced
if water supply wells are impacted by mining operations (see Section 2.2.5.2).

The summary of potential effects in Areas 3 and 4 are considered to be typical of the impacts likely to be
encountered from mining in the area. Impacts associated with a typical mine are expected to be similar
in extent and degree to the mines that have been permitted and operating over many years.

Study Area 5

One active mine in Study Area 5 does not conduct dewatering of the overburden, but needs to
depressurize the underburden to prevent heaving of pit floors because of aquifers that are below the coal
being mined. The extent of groundwater drawdown is expected to be as far as approximately 3 miles

| from an active mine (Pastor, Behling, and Wheeler 2008). Mine-related groundwater pumping
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impacts for future mines would be confined to the portion of the affected aquifers within a mine-
related groundwater drawdown area, until mining ends and groundwater levels recover. In
accordance with RCT requirements, water supply would be replaced if water supply wells are
impacted by mining operations (see Section 2.2.5.2). The drawdown at potential future surface coal
or lignite mine expansion areas or satellite mines would be further assessed at the time they are
proposed.

In this study area, mine water that is withdrawn for depressurization is disposed in injection disposal
wells because it is moderately saline, ranging from 6,000 to 8,000 mg/L TDS and is not appropriate for
surface discharge (Pastor, Behling, and Wheeler 2007). The overburden at the mine contains alluvial
aquifers and limited sandstone aquifers, but water from these aquifers is little utilized. Groundwater
quality in backfilled areas is expected to be minimally affected by mining. Because the water pumped for
depressurization is of poor quality, the water withdrawn should not have adverse effects on potable
water supplies.

The potential effects in Study Area 5 are typical of the impacts likely to be encountered in the area.
Impacts associated with a typical mine are expected to be similar in extent and degree to the mining
activities that have been permitted and operating for many years.

Study Area 6

No dewatering or depressurization activities are expected to occur in Study Area 6 (RCT 2011a).
Therefore, potential adverse impacts to groundwater due to drawdown are not expected.

In backfilled areas, TDS concentrations in the EIm Creek alluvium may increase from 3,335 mg/L to
3,735 mg/L post-mining (RCT 2011a) but this change is too small to have any measureable effect on
water quality.

The summary of potential effects in Study Area 6 are typical of the impacts likely to be encountered in
the area. Impacts associated with a typical mine are expected to be similar in extent and degree to those
previously permitted and operating mining operations.

No Action

Impacts under the No Action would be the same as those described for the Proposed Action.

3.23.3 Cumulative Impacts

The cumulative impacts for groundwater resources involve estimated consumption of water for coal
mining in comparison to consumptive uses for extraction of other mineral resources (oil and gas) and
overall estimated future water consumption. Most of the study areas overlap areas of major oil and gas
development primarily involving the extraction of unconventional shale hydrocarbon resources.
Development of shale resources is heavily dependent on the use of hydraulic fracturing which consumes
large amounts of water in comparison to conventional oil and gas reservoir stimulation.

Table 3.2-5 compares the projected future water demand in the six study areas from 2020 through 2050.
Shown are the estimated demands for coal mining, oil and gas development, and total water demand.
The total water demand represents surface and groundwater and uses include irrigation, livestock,
manufacturing, mining, municipal, and steam power generation. The oil and gas category includes water
for drilling, completions (including hydraulic fracturing), and secondary recovery and is comprised of
about 70 percent groundwater (Nicot et al. 2011). The sources are expected to include groundwater and
surface water. In Study Area 5, Nicot et al. (2011) projected zero usage because the water withdrawn for
dewatering/depressurization would not be usable and currently is disposed by deep underground
injection. However, dewatering/depressuriztion for a typical mine in Study Areas 1 through 5
incrementally would contribute to groundwater quantity impacts until mining has been completed and
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groundwater levels recover. In accordance with RCT requirements, water supply would be replaced if

water supply wells are impacted by mining operations (see Section 2.2.5.2). In Study Area 6, dewatering
and depressurization are not expected to occur to any great degree (RCT 2011a).

Table 3.2-5 Future Estimated Water Use

2020 Usage 2040 Usage 2050 Usage
Analysis Area Use Category (acre-feet1) (acre-feet) (acre-feet)
Area 1 Coal 1,556 1,862 2,036
Oil and Gas 79 67 58
Total Demand 101,694 124,612 1,396,975
Area 2 Coal 3050 4,124 4,409
Oil and Gas 14,277 7,545 3,837
Total Demand 296,831 347,751 385,272
Area 3 Coal 18,959 21,657 25,106
Oil and Gas 3,944 3,843 2,426
Total Demand 236,817 273,985 302,254
Area 4 Coal 5,518 14,522 15,882
Oil and Gas 0 0 0
Total Demand 236,617 313,633 362,428
Area 5 Coal 0 0 0
Oil and Gas 7,499 6,120 4,218
Total Demand 49,807 51,510 50,139
Area 6 Coal 0 0 0
Oil and Gas 11,010 8,363 5,816
Total Demand 140,338 137,673 134,084

' 1 acre-foot = 325,851 gallons.
Source: Nicot et al. 2011; TWDB 2014b.

3.234 Monitoring and Mitigation Measures

No monitoring or mitigation measures are recommended.

3.235 Residual Adverse Effects

The principal residual adverse effect involves the mixing of water in backfilled areas. The mixing may
take place over the span of many years.

3.24 Surface Water

3.2441 Affected Environment

Descriptions and assessments of surface water resources are oriented to the watersheds encompassing
the study areas and their associated CESAs. The USGS has delineated river basins and their
subdivisions across the country into Hydrologic Units, which are then further specified at progressively
greater detail through numeric Hydrologic Unit Codes (HUCs). This configuration is referenced in water
quality documentation by the USEPA, and in other watershed studies.
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The selected scale for this EIS is the HUC 10 watershed, which provides information at a reasonable
level of detail for assessment purposes. Since each pair of numbers identifies a level of hydrographic
classification; a HUC 10 delineation also can be referred to as a fifth-order hydrologic unit or watershed.

The State of Texas also has delineated major river basins and their subdivisions to manage water
resources and water quality at local and regional levels. For general reference, these major river basins
where the study areas occur are indicated in Figure 3.2-5. River basin authorities, the TWDB, and the
TCEQ orient their respective programs to these basins and subareas, and to stream segments and lakes
within them.

A classified segment is a waterbody or portion of a waterbody that is defined individually by TCEQ in
state surface water quality standards. They are established by TCEQ on the basis of relatively
homogeneous hydrology, water chemistry, and physical characteristics. Defined segments provide a
basic unit for assigning site-specific standards and for applying state water quality management
programs. Classified segments may include streams and rivers, lakes or reservoirs, wetlands, bays, or
estuaries (TCEQ 2004).

Surface water quality standards are assigned according to beneficial uses, whether existing, designated,
presumed, or attainable uses (TCEQ 2014a). Designated uses are those formally assigned to specific
waterbodies and typically include Domestic Water Supply, Aquatic Life categories, Recreation
categories, General Uses and associated criteria, Fish Consumption, and sometimes Aquifer Protection.
Classified stream segments or other waterbodies are those that are specifically listed in the state water
quality standards as having designated site-specific uses and criteria. Presumed uses apply to generic
categories of waterbodies (e.g., perennial streams).

A number of unclassified streams also have listings for specific uses (TCEQ 2012). Typically the major
beneficial use is a level of Aquatic Life Use, with accompanying dissolved oxygen and other habitat-
oriented standards. Water quality standards for dissolved oxygen concentrations vary according to
Aquatic Life Use categories. For Limited Aquatic Life Use, the standard is 3.0 mg/L, for Intermediate
Aquatic Life Use it is 4.0 mg/L, and for High Aquatic Life Use it is 5.0 mg/L.

Perennial streams, rivers, and lakes that are not specifically listed by TCEQ as classified (or selected
unclassified) segments are presumed to have high aquatic life uses and corresponding dissolved oxygen
criteria (TCEQ 2014a). Intermittent streams having seasonal aquatic life uses must maintain appropriate
dissolved oxygen concentrations during the appropriate seasons of use. Unclassified intermittent
streams with perennial pools are presumed to have a limited aquatic life use, and have related dissolved
oxygen criteria (TCEQ 2014a). A formal procedure for assigning recreational uses also is set forth in the
state standards.

Impaired waterbodies are those that have water quality characteristics that no longer support designated
or presumed uses. State-wide monitoring is conducted to assess surface water quality conditions.
Inventories and assessments are published every 2 years by the state in accordance with USEPA
requirements. Impaired water quality categories are assigned to waters for which pollutants have been
documented to reduce water quality such that designated or presumed uses are no longer supported. A
Category 4 impaired waterbody has a standard that is not supported or is threatened for one or more
designated uses, but for various reasons it does not require the further development of a pollutant Total
Maximum Daily Loads (TMDLs). Category 4 includes impaired waters for which TMDLs have already
been adopted, or for which other management strategies are underway to improve water quality

(TCEQ 2012). A Category 5 waterbody does not meet applicable water quality standards or is
threatened for one or more designated uses by one or more pollutants (TCEQ 2012). Category 5
includes impaired waters for which TMDLs or other management strategies are planned (TCEQ 2012).
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Texas water quality standards form part of a CWA Section 401 (Water Quality Certification) approval
process. TCEQ administers a water quality anti-degradation policy that applies to actions regulated
under state and federal authority that could increase pollution of the water in the state (TCEQ 2012).
Discharges authorized by the Texas Water Code, the federal CWA, or other applicable laws must not
lower water quality to the extent that the Texas Surface Water Quality Standards are not attained
(TCEQ 2012).

Texas water quality standards indicate that vegetative and physical components of the aquatic
environment are to be maintained or mitigated to protect aquatic life uses. Procedures to protect habitat
in dredge-and-fill permits are specified in Section 404 of the federal CWA, and in Chapter 279, Title 30,
of the TAC (relating to Water Quality Certification) (TCEQ 2014a).

Study Area 1
Surface Water Features and Flows

Study Area 1 is located in the White Oak Bayou portion of the Big Cypress and Sulphur River basins,
and the Lake Fork portion of the Sabine River Basin. (There is also a negligible area of 0.1 acre in the
Neches River Basin.) Major flow systems include White Oak Creek across the northern portion of the
study area, and a number of other streams mainly flowing southeastward. Big Cypress Creek flows
southeastward from the Monticello Reservoir headwaters through Camp and Morris counties, and Little
Cypress Creek (or Bayou) flows southeastward through Upshur County. Big Sandy Creek and the Lake
Fork flow southeastward mainly through Wood County, and the Sabine River forms the county line
between Wood and Smith Counties in the southern part of the study area. These features, the
watersheds occurring within Study Area 1 (approximately 1,513 square miles), and the CESA
(approximately 1,493 square miles) are indicated in Figure 3.2-6 and in Table 3.2-6. Table 3.2-6 also
includes small portions of some HUC 10 watersheds (i.e., Harris Creek, Prairie Creek-Sabine River, and
Black Fork Creek-Neches River) in the CESA. Based on groundwater resource inputs, these additional
areas represent locations where future mine-related groundwater pumping could affect groundwater
levels, as well as surface water features that have a hydraulic connection to an affected aquifer, up to a
few miles beyond a drainage. General flow characteristics for streams with reasonably long historical
periods of record are indicated in Table 3.2-7.

The flows indicated in Table 3.2-7 are affected by reservoir storage and releases. Therefore, although
they reflect wide seasonal flow variations, they do not represent natural flow regimes. Based on NHD
examinations, approximately 831 miles of perennial stream reaches are within Study Area 1. An
additional 942 miles of perennial stream reaches occur in the outlying CESA (portions of the CESA
outside of the study area), bringing the total of perennial stream lengths within the analysis area to
1,773 miles. Approximately 2,808 miles of intermittent stream reaches are within Study Area 1.
Approximately 3,363 miles of intermittent stream occur in the outlying CESA, bringing the total of
intermittent stream lengths within the analysis area to 6,171 miles. In the NHD, the intermittent stream
category includes ephemeral streams.

Streamflows originate from both rainfall and runoff as well as from groundwater contributions (baseflow).
Low-flow rates in Table 3.2-7 are more likely to reflect minimum flow releases from upstream reservoirs.
However, where the streams intersect the water table, groundwater contributions also provide flow in the
channel on at least a seasonal basis. For example, in 1963 and 1964 (prior to the construction of Lake
Fork Reservoir), Lake Fork Creek near Quitman went dry from late summer through early winter

(Broom 1968). That gage has a watershed area of 585 square miles. In contrast, Big Sandy Creek near
Big Sandy maintained a minimum flow of 8 cfs with a watershed area of 231 square miles (Broom 1968).
Big Sandy Creek receives groundwater discharge from the outcrop of the Sparta-Queen City Aquifer.
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Table 3.2-6 Watersheds, Study Area 1
Watershed Area | Watershed Area in | Total Watershed
HUC 10 within CESA Outside of Area within
Watershed Study Area Study Area Analysis Area
Identifier Watershed Name (acres) (acres) (acres)
1114030301 Upper White Oak Creek 73,368 212,425 285,793
1114030302 Lower White Oak Creek 91,172 133,650 224,822
1114030501 Glade Branch-Big Cypress 47,029 539 47 569
Creek
1114030502 Brushy Creek-Big Cypress 92,372 12,846 105,218
Creek
1114030503 Boggy Creek 139,976 143,764 283,740
1114030701 Little Cypress Creek 52,135 170,060 222,195
1201000201 Old _Sablr?e River Channel- 36,026 129113 165,140
Sabine River
1201000202 Lake Winnsboro-Big Sandy 124,051 29,454 153,504
Creek
1201000203 Harris Creek 0 803 803
1201000204 Prairie Creek-Sabine River 0 144 144
1201000301 Lake Fork Creek-Case Lake 71,151 115,967 187,118
1201000302 Running Creek-Case Lake 97,864 24,091 121,955
1201000303 Dry Creek-Lake Fork Creek 87,354 38,359 125,712
1202000101 B!ack Fork Creek-Neches 0 01 01
River
Totals 912,497 1,011,214 1,923,711
Table 3.2-7 General Monthly Flow Characteristics for Select Streams in Study Area 1"
Drainage Average
Area Average Low
Monitoring (square | Period of | High Flow Flow
Waterbody Site General Location miles) Record (cfs) (cfs)
White Oak USGS Near Highway 96 crossing of 494 10/1972 | 891 (Mar) | 75 (Sep)
Creek near 07343500 White Oak Creek in to
Talco northwest Titus County 09/2013
Big Cypress USGS At Highway 271 crossing of 278 01/2005 | 194 (May) | 30 (Jun,
Creek near 07344493 Big Cypress Creek directly to Jul)
Pittsburg south of Mount Pleasant 09/2013
Big Cypress USGS Near Highway 11 crossing of 370 10/1970 | 420 (Mar) 13 (Aug)
Creek near 07344500 Big Cypress Creek west of to
Pittsburg Cason, Titus County 09/2013
Lake Fork USGS Near the Highway 37/45 585 10/1979 | 772 (Mar) | 56 (Sep)
Creek near 08019000 crossing of Lake Fork Creek to
Quitman at the Dry Creek confluence 09/2013
below Lake Fork Reservoir,
Wood County
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Table 3.2-7 General Monthly Flow Characteristics for Select Streams in Study Area 1 !
Drainage Average
Area Average Low
Monitoring (square | Period of | High Flow Flow
Waterbody Site General Location miles) Record (cfs) (cfs)
Sabine River USGS Sabine River, Highway 69 1,357 10/1967 | 1,590 55 (Aug)
near Mineola 08018500 crossing north of Hideaway, to (Mar)
southern Wood County 09/2013
Sabine River USGS Sabine River in southeast 2,259 10/1997 | 2,560 148 (Aug)
near Hawkins 08019200 corner of Wood County north to (Mar)
of Owentown 09/2103

' Based on available data for a multi-year period of record.
Note: cfs = cubic feet per second.
Source: USGS-National Water Information Service (NWIS) 2014.

Recent large streamflows contain reservoir releases in addition to runoff during and after rains. Storm
event magnitudes, in inches over durations of a quarter-day, half-day, or a full day, have been
approximated based on the current National Weather Service reference for the area (see Table 3.2-8).
The recurrence intervals, in years, are indicated across the top row of the table. The recurrence interval
is a long-term average that reflects the probability (based on 100 percent) of an event happening in any
given year. For example, a 2-year event has a 50 percent chance of occurring in any given year; a
10-year event has a 10 percent chance of occurring in any given year, and a 100-year event has a

1 percent chance of occurring in any given year. Rainfall intensity is reflected in the duration. For
example, for a 10-year event, approximately 4.9 inches of rain would fall in 6 hours compared to

6.8 inches falling in 24 hours as shown in Table 3.2-8.

Table 3.2-8 Estimates of Storm Event Magnitudes for Study Area 1 (inches)
Storm Event Storm Event Recurrence Intervals
Duration 2-year 10-year 25-year 50-year 100-year
6-hour 3.2 4.9 5.8 6.4 7.0
12-hour 3.8 5.8 6.8 7.8 8.8
24-hour 43 6.8 7.9 9.0 10.0

Source: Hershfield 1961.

A number of large impoundments occur in the analysis area (Figure 3.2-6). Lake Fork Reservoir (shown
in Figure 3.2-6 as Case Lake), provides a storage capacity of 617,857 acre-feet on Lake Fork Creek,
and is owned and operated by the Sabine River Authority. It was constructed primarily to provide water
for industrial uses and municipalities (Longview and Dallas), but also provides recreation. The Lake Bob
Sandlin/Monticello Reservoir/Lake Cypress Springs system consists of three adjoining reservoirs
separated by dams. Lake Bob Sandlin supplies the City of Mount Pleasant, Luminant, and City of
Pittsburg. Monticello dam and reservoir are owned and operated for industrial purposes by the Texas
Utilities Electric Company (TWDB 2014c). Lake Cypress Springs is owned and operated for municipal
and irrigation uses; it supplies water to the Cypress Springs Special Utility District, City of Mount Vernon,
City of Winnsboro, and the M&W Recreational Facility (Franklin County Water District 2006).
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Floodplains

Delineated floodplains, defined as Federal Emergency Management Agency (FEMA) Flood Hazard
Zone A, have been identified along the major streams in the study area as indicated in Figure 3.2-7.
Some counties, including Morris, Camp, Franklin, and Rains, do not have current floodplain delineations
under the FEMA program. However, floodplains do occur along major streams and their tributaries in
those counties, similar to the floodplains depicted in the other counties.

Within Study Area 1, major streams bordered by relatively broad floodplains include the Lake Fork
Creek, Big Sandy Creek, and Big Cypress Creek. Within the associated CESA, White Oak Creek and
the Sabine River also support broad floodplains. Smaller floodplains occur as narrow, low-lying stream
deposits along many of the streams and sloughs in the region. Within Study Area 1, delineated
floodplains occupy approximately 231,630 acres (362 square miles) combined in Titus, Hopkins, and
Wood counties. In the outlying CESA, approximately 274,630 acres (429 square miles) of additional
delineated floodplains occur in these counties combined with Upshur County.

Surface Water Uses and Quality

There are no identified navigable streams in Study Area 1 or its CESA (USACE 1999). The Sulphur
River is a navigable stream outside the analysis area to the north, and the Sabine River is navigable to
its confluence with Big Sandy Creek at the southeastern edge of the CESA (Figure 3.2-1).

The following waterbodies are sole-source drinking water supplies (TAC 2014d):

o Lake Cypress Springs

e Lake Bob Sandlin

e Lake Fork Reservoir

e Big Sandy Creek
The following communities or facilities have surface water intakes at the indicated sources within Study
Area 1 or its CESA (TCEQ 2014b):

e City of Mount Pleasant (Study Area 1 — Tankersley Creek Lake, Lake Bob Sandlin)

e City of Mount Vernon (Study Area 1 — Mount Vernon Municipal Reservoir, Lake Bob Sandlin,
Lake Cypress Springs)

o City of Sulphur Springs (CESA — Lake Sulphur Springs)

o City of White Oak (CESA — Big Sandy Creek)

¢ International Alert Academy (CESA — Big Sandy Creek, Lake Loma)

o City of Quitman (Study Area 1 — Lake Fork Reservoir)

e Cypress Springs Special Utility District (Study Area 1 — Lake Cypress Springs)

e City of Winnsboro (Study Area 1 — Lake Cypress Springs)
Several USGS water quality stations have been monitored recently within Study Area 1 or nearby. The
monitoring data are summarized in Table 3.2-9. In addition, a large amount of surface water quality data

is available from TCEQ and the Texas Clean Rivers Program, which can provide information for more
detailed future analyses, if needed.
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Table 3.2-9 Water Quality Overview for Streams in or near Study Area 1
Total
Sampling Specific Dissolved Suspended
Location | Identifier Period Measure pH TDS Conductance Oxygen1 Solids Turbidity | Hardness Calcium Magnesium Sodium Bicarbonate Chloride Sulfate Iron Manganese
Big USGS 03/2000 Median 7.4 274 433.5 5.9/74 22 18 100.3 27.5 6.75 38.1 67 40.5 70.7 72.3 69.1
Cypress 07344500 | to
Creek 08/2006
near
Pittsburg
Range 6.6 to 64 to 772 79 to 1,100 4.2/52 to 10 to 232 5.4 to 260 21.9to 5.34 to 2.1t010.3 4.7to 124 19to 118 4.9to 106 10.8 to 217 7.3 to 14.2 to 344
7.8 13.4/116 230 78.3 313
White USGS 01/2000 Median 7.6 189.5 323.5 3.95/52 44 57.5 70.5 18.2 6.31 30.8 91 23.3 38.3 No 153
Oak 07343500 | to Data
Creek 09/2007
near
Talco,
Texas
Range 7.3to | 133 to 468 230 to 951 1.2/14 to 9/82 23t0 120 27 to 130 51.8 to 13.2to 41t012.8 20to 128 61 to 279 13.3to 245t097.5 No 84.4 to 306
8.0 132 31.8 82.7 Data
Sabine USGS 01/1990 Median 74 190 338.5 8/86 No Data No Data 86.95 255 6 29 No Data 43 39 No No Data
River 08018500 | to Data
near 08/2000
Mineola
Range 6.8 to 75 to 98 to 7,250 5.2/64 to No Data No Data 34.8 to 9.5t0 85 2.7to17 9.2to No Data 6.8 to 11t0 120 No No Data
8.0 3,460 13.5/123 282 1,200 2,000 Data

1

Dissolved oxygen values reflect concentration (mg/L) and percent saturation.
Note: All data in mg/L except for pH (standard units), specific conductance (microsiemens per centimeter), iron and manganese (mg/L), and turbidity (Nephelometric Turbidity Units for Big Cypress Creek; Nephelometric Turbidity Ratio Units for White Oak Creek).
Source: USGS-NWIS 2014.
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Part of Study Area 1 lies within the Sulphur River Basin (TCEQ Basin 03). Within the TCEQ Sulphur-
South Sulphur area (TCEQ Segment 0303), there are no classified waterbody segments in Study Area 1
or its associated CESA. White Oak Creek (Segment 0303B) is an unclassified stream that has a site-
specific dissolved oxygen standard of 4.0 mg/L for Intermediate Aquatic Life Use (TCEQ).
The following classified segments occur within the Cypress Creek Basin (TCEQ Basin 04):

e 0404 (Big Cypress Creek below Lake Bob Sandlin)

e 0405 (Lake Cypress Springs)

e 0408 (Lake Bob Sandlin)

e 0409 (Little Cypress Bayou [Creek])
In addition, within TCEQ Basin 04 the following unclassified streams in the analysis area have specified
Aquatic Life Uses as indicated, and corresponding dissolved oxygen standards (TCEQ):

e Sparks Branch (Intermediate)

e Tankersley Creek (High)

e Hart Creek (High)

e Walnut Creek (High)
The following classified waterbody segments occur within the Sabine River Basin (TCEQ Basin 05):

e 0506 (Sabine River below Lake Tawakoni)

e 0512 (Lake Fork Reservoir)

e 0514 (Big Sandy Creek)

e 0515 (Lake Fork Creek)
Unclassified streams with specific Aquatic Life Use standards occur in the Wood County portion of
Segment 0506 (TCEQ 2014a):

¢ Ninemile Creek (High)

e Number 5 Branch (High)
In general, there were only a few water quality standards exceedances in the sampling used for the
TCEQ integrated assessment (TCEQ 2012). Water quality in White Oak Creek had some standards
exceedances for dissolved oxygen, E. coli bacteria, chlorophyll-a, and orthophosphorus (TCEQ 2012). In
upper White Oak Creek (Segment 0303B_04), total phosphorus and nitrate concentrations have also

exceeded General Use standards. In other waterbodies, relatively few exceedances occurred and mainly
involved pH, and chorophyll-a, and depressed dissolved oxygen levels.

More consistent water quality issues are reflected in the bi-annual list of impaired waterbodies prepared
by TCEQ in accordance with CWA Section 303(d). Impaired waters in Study Area 1 and its CESA
include (TCEQ 2012):

e White Oak Creek for bacteria and depressed levels of dissolved oxygen (Category 5);

e Big Cypress Creek below Lake Bob Sandlin for bacteria (Category 5);

e Tankersley Creek for bacteria (Category 5);

e Hart Creek for bacteria (Category 5);
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e The upper 2,600 acres of Lake Cypress Springs, for pH (Category 5);

o Little Cypress Bayou (Creek) for bacteria and depressed levels of dissolved oxygen
(Category 5);

¢ Running Creek in Segment 0512B (Lake Fork Reservoir) for bacteria (Category 5);
o Elm Creek in Segment 0512B (Lake Fork Reservoir) for bacteria (Category 5); and
e Big Sandy Creek for bacteria (Category 5).

Study Area 2
Surface Water Features and Flows

Study Area 2 is mainly located in the Sabine River Basin, with smaller portions in the Angelina, Red-
Saline, and Big Cypress-Sulphur river basins. Major flow systems include the mainstem of the Sabine
River; its eastward-flowing tributaries Martin Creek, Murvaul Creek, and Flat Fork Creek; the Angelina
River headwaters including Mud Creek; and the upper Attoyac River. In the far northeastern part of the
analysis area, Cross Lake and the Cross Bayou and Bayou Pierre watersheds occur mainly in the CESA
extending into Caddo County, Louisiana.

These features, the watersheds occurring within the Study Area 2 (approximately 2,509 square miles),
and the outlying CESA (approximately 2,041 square miles) are indicated in Figure 3.2-8 and

Table 3.2-10. Table 3.2-10 also includes small portions of some HUC 10 watersheds (i.e., Big Cypress
Bayou-Frontal Caddo Lake, Little Cypress Bayou, and Grand Cane Bayou-Toledo Bend Reservoir) in the
CESA. Based on groundwater resource inputs, these additional areas represent locations where future
mine-related groundwater pumping could affect groundwater levels, as well as surface water features
that have a hydraulic connection to an affected aquifer, up to a few miles beyond a drainage divide.

General flow characteristics for streams with reasonably long historical periods of record are indicated in
Table 3.2-11.

Some of the flows indicated in Table 3.2-11 are affected by reservoir storage and releases. These
streams primarily include Mud Creek, the Sabine River, and Martin Creek. Therefore, although these
flows reflect seasonal flow variations, they do not represent natural flow regimes. According to the NHD,
approximately 1,797 miles of perennial stream reaches are within Study Area 2. Additionally, 1,272 miles
of perennial stream reaches occur in the outlying CESA, bringing the total of perennial stream lengths
within the analysis area to 3,069 miles. Approximately 5,968 miles of intermittent stream reaches are
within Study Area 2. Approximately 3,987 intermittent stream miles occur in the outlying CESA, bringing
the total of intermittent stream lengths within the analysis area to 9,955 miles. In the NHD, the
intermittent stream category includes ephemeral streams.

Storm event magnitudes, in inches over durations of a quarter-day, half-day, or a full day, have been
approximated based on the current National Weather Service reference for the area (see Table 3.2-12).
The recurrence intervals, in years, are long-term averages that reflect the probability (based on

100 percent) of an event happening in any given year. For example, an event with an estimated 2-year
recurrence interval has a 50 percent chance of occurring in any given year. Rainfall intensity is reflected
in the duration. For example, for a 10-year event, approximately 5.0 inches of rain would fall in 6 hours
as shown in Table 3.2-12.
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Table 3.2-10 Watersheds, Study Area 2
Watershed Area Total Watershed
HUC 10 Watershed Area in CESA Outside Area within
Watershed within Study Area of Study Area Analysis Area
Identifier Watershed Name (acres) (acres) (acres)

1114020601 Wallace Bayou 177 172,832 173,008

1114030404 Paw Paw Bayou 10,610 42,264 52,873

1114030405 Cross Bayou 15,914 97,402 113,316

1114030604 Big Cypress Bayou- 0 164 164
Frontal Caddo Lake

1114030702 Little Cypress Bayou 0 0.2 0.2

1201000205 Rabbit Creek-Sabine 26,852 120,759 147,611
River

1201000206 Cherokee Bayou-Sabine 126,315 104,576 230,891
River

1201000207 Eightmile Creek-Sabine 66,601 83,957 150,558
River

1201000208 Martin Creek 88,981 35,505 124,486

1201000209 Irons Bayou 138,617 9,238 147,854

1201000210 Murvaul Creek-Sabine 217,942 8,121 226,063
River

1201000211 Socagee Creek-Sabine 159,232 44,551 203,784
River

1201000401 Tenaha Creek 21,684 88,005 109,689

1201000402 Flat Fork Creek 61,968 69,844 131,812

1201000403 Grand Cane Bayou- 0 158 158
Toledo Bend Reservoir

1202000401 West Mud Creek-Mud 7,014 162,441 169,456
Creek

1202000402 Caney Creek-Mud Creek 49,090 137,642 186,732

1202000403 Johnson Creek 126,695 1,384 128,079

1202000404 Shawnee Creek-Angelina 139,192 6,489 145,680
River

1202000405 East Fork Angelina River- 77,184 58,040 135,224
Angelina River

1202000503 Naconiche Creek-Attoyac 81,927 87,522 169,449
River

1202000504 Big Iron Ore Creek- 33,327 132,212 165,539
Attoyac River

Totals 1,449,322 1,463,106 2,912,428
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Table 3.2-11  General Monthly Flow Characteristics for Select Streams in Study Area 2 !
Drainage
Area Average Average
Monitoring (square Period of High Flow | Low Flow
Waterbody Site General Location miles) Record (cfs) (cfs)
Sabine River USGS Panola County 3,589 01/1990to | 5,520 (Mar) | 461 (Sep)
near Beckville | 08022040 between Deberry and 09/2013
Tatum
Mud Creek USGS Cherokee County east 376 01/1990to | 381 (Feb) 42 (Sep)
near 08034500 of Jacksonville 09/2013
Jacksonville
Attoyac USGS Southeast of 503 10/1965 to | 759 (Apr) 91 (Aug)
Bayou near 08038000 Martinsville at 09/1985
Chireno Highway 21
East Fork USGS Along Rusk County 158 10/1965 to | 207 (Apr) 23 (Aug)
Angelina 08033900 line, south of Laneville 09/1985
River near and Highway 84
Cushing
Martin Creek USGS Below Martin Lake in 148 10/1974 to | 292 (Feb) 7.5 (Sep)
near Tatum 08022070 western Panola 09/1996
County
' Based on available data for a multi-year period of record.
Source: USGS-NWIS 2014.
Table 3.2-12  Estimates of Storm Event Magnitudes for Study Area 2 (inches)
Storm Even Storm Event Recurrence Intervals

Duration 2-year 10-year 25-year 50-year 100-year

6-hour 3.3 5.0 5.9 6.8 7.5

12-hour 3.9 6.3 7.2 8.2 9.0

24-hour 4.6 7.2 8.5 9.5 10.5

Source: Hershfield 1961.

A number of large impoundments occur in Study Area 2 and the larger CESA (Figure 3.2-8). These
include Lake Cherokee, Martin Creek Lake, and Murvaul Lake in Rusk and Panola counties; Lake Tyler
and Lake Tyler East north of Jacksonville; Cross Lake in the Louisiana part of the CESA; and Lake
Striker approximately 10 miles west of Laneville in Rusk County.

Lake Cherokee is owned and operated by the Cherokee Water Company. It supplies water for municipal,
industrial, and recreational purposes (TWDB 2014b). The lake provides municipal supply for the City of
Longview, and cooling water for the Knox Lee Power Plant. Martin Creek Lake occupies 5,000 acres and
is the primary feature of the surrounding state park. It provides cooling water for the coal-fired Martin
Creek Power Plant operated by Luminant. Lake Murvaul is owned and operated by the Panola County
Fresh Water Supply District Number One, and is used for municipal, industrial, and recreational
purposes (TDWB 2014b). Lake Tyler (and connected Lake Tyler East) is owned and operated by the
City of Tyler for municipal, domestic and industrial purposes. Lake Striker supplies industrial (power
plant) water for Luminant and Southern Company, as well as providing recreational uses and potentially
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drinking water for the City of Henderson. Toledo Bend Reservoir stores water for municipal, industrial,
agricultural, and recreational purposes, and extends for over 100 river miles (TWDB 2014b).

Floodplains

Delineated floodplains, defined as FEMA Flood Hazard Zone A, have been identified along the major
streams in Study Area 2 as indicated in Figure 3.2-9. Some counties, including Panola, Shelby, and San
Augustine, do not have current floodplain delineations under the FEMA program. However, floodplains
do occur along major streams and their tributaries in those counties, similar to the floodplains depicted in
the other counties. It is likely that extensive floodplains occur along the Sabine River and its tributaries in
Panola County, similar to their distribution indicated in Harrison County (Figure 3.2-9).

Within Study Area 2, major streams bordered by relatively broad floodplains include the Sabine River,
Cherokee Bayou, Martin Creek, a small reach of Mud Creek, and the Angelina River headwaters. Within
the associated CESA, Mud Creek and short reaches of the Sabine and Angelina rivers also support
broad floodplains. Smaller floodplains occur as narrow, low-lying stream deposits along many of the
streams and sloughs in the region. Within Study Area 2, delineated floodplains occupy approximately
226,878 acres (354 square miles) combined in Harrison, Rusk, Smith, and Cherokee counties. In the
outlying CESA, approximately 146,060 acres (228 square miles) of additional delineated floodplains
occur in these counties combined with Nacogdoches and Upshur counties.

Surface Water Uses and Quality

The Sabine River is navigable throughout Study Area 2 and its associated CESA (USACE 1999). No
other navigable streams are recognized by the USACE within the analysis area. Several USGS water
quality stations have been monitored recently within Study Area 2 or nearby. Data from these are
summarized in Table 3.2-13. In addition, a large amount of surface water quality data is available from
TCEQ and the Texas Clean Rivers Program, which can provide information for more detailed future
analyses, if needed.

The following waterbodies are sole-source drinking water supplies (TAC 2014d):

e Sabine River above Toledo Bend Reservoir

e Lake Murvaul
The following communities or facilities have surface water intakes at the indicated sources within Study
Area 2 or its CESA (TCEQ 2014b):

e City of Center (Study Area 2 — Pinkston Reservoir)

e City of Center (CESA — Lake Center)

e City of Carthage (Study Area 2 — Lake Murvaul)

e City of Tyler (CESA — Lake Tyler)

e City of Longview (Study Area 2 — Lake Cherokee)

e City of Longview (CESA — Sabine River)

o City of Kilgore (CESA - Sabine River)

e City of Henderson (CESA — Sabine River)

e Pirkey Power Plant (Study Area 2 — Brandy Branch Reservoir)
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Table 3.2-13  Water Quality Overview for Streams in or near Study Area 2
Total
Sampling Specific Dissolved Suspended
Location | Identifier Period Measure pH TDS Conductance Oxygen1 Solids Turbidity | Hardness | Calcium Magnesium Sodium Bicarbonate Chloride Sulfate Iron Manganese
Sabine USGS 11/1990 to | Median 7.4 125 251 8.4 /87 No Data No Data 50.6 14 3.75 24 No Data 31 27 220 74
River 08022040 | 10/2000
near
Beckville
Range 6.5t0 80to 713 120 to 1230 5.4/68to No Data No Data 27810 7.5t 221t06.3 11 to 227 No Data 12 to 130 11to0 172 16 to 8 to 150
8.5 11.6/109 106 32.8 530
Irons USGS 05/2003 to | Median 7.2 268 387 4.4 14 No Data No Data No Data No Data No Data No Data 30 52 No No Data
Bayou at | 08022100 | 07/2005 Data
SH 149
near
Beckville
Range 6.7to | 107 to 524 298 to 752 261t06.2 6 to 52 No Data No Data No Data No Data No Data No Data 13 to 54 510200 No No Data
7.3 Data
Attoyac USGS 01/1994 to | Median 71 71 112 7183 29 27 30.5 5.9 3.8 8.4 No Data 9.4 14 281 68.3
Bayou 08038000 | 08/1999
near
Chireno
Range 6.6 to 55t0 125 84 to 200 49/62to 410100 10t0 72 20t0 656 | 3.9t0 14 25t074 49to12 No Data 6.6 to 15 4.4 t047 13.2to 34 to 131
7.5 11.6/100 730

' Values reflect concentration (mg/L) and percent saturation, where available. No saturation data for Irons Bayou.

Note: All data in mg/L except for pH (standard units), specific conductance (microsiemens per centimeter), iron and manganese (mg/L), and turbidity (Nephelometric Turbidity Units).

Source: USGS-NWIS 2014.
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Within the Sabine River area (TCEQ River Basin 5) and the Neches basin (TCEQ River Basin 6),
classified waterbody segments in Study Area 2 and its associated CESA include:
e (0504 (Toledo Bend Reservoir) in eastern Shelby County and southern Panola County;

e 0505 (Sabine River above Toledo Bend Reservoir) in Panola, Harrison, Gregg, and Rusk
counties;

e 0509 (Murvaul Lake) in Panola County;
e 0510 (Lake Cherokee) in Rusk and Gregg counties;

e 0611 (Angelina River above Sam Rayburn Reservoir) in Nacogdoches, Cherokee, and Rusk
counties;

e 0612 (Attoyac Bayou) in Shelby and Nacogdoches counties; and

o 0613 (Lake Tyler and Lake Tyler East) in Smith County.
Specific surface water quality standards for these segments are chiefly oriented to their beneficial uses
of Primary Contact Recreation category 1 (PCR1), High Aquatic Life Use, and Public Supply of drinking
water (TCEQ 2014a). In addition to general use criteria and standards for dissolved oxygen and

temperature, other specific water quality standards apply for chloride, sulfate, total dissolved solids, pH
and indicator bacteria (TCEQ 2014a).

Segment 0504 has no unclassified segments; however, Toledo Bend Reservoir is divided into several
sub-segments that have similar water quality standards.

Within Sabine River Segment 0505, the following unclassified stream segments within the analysis area
have specified Aquatic Life Uses as indicated, and corresponding dissolved oxygen standards
(TCEQ 2014c):

e Grace Creek (Longview vicinity) — Intermediate

e Hawkins Creek (Longview vicinity) — Limited

e Mason Creek (east of Longview) — Limited

o Eightmile Creek (south-southeast of Marshall, Harrison County) — Intermediate

o Wards Creek (east of Hallsville, alongside the Sabine Mine) — Intermediate

e Wall Branch (tributary to Irons Bayou along State Route 149 between Martins Creek Lake and
Carthage, Panola County) — Intermediate

o Little Rabbit Creek (approximately 5 miles east of Lake Tyler East on the Rusk County line) —
Intermediate

e Unnamed perennial tributary to the Sabine River (western edge of Easton, Rusk County) —
Intermediate

No site specific standards for unclassified segments occur in the Murvaul Lake Segment (0509). In
Sabine River segment 0510 (Lake Cherokee), both Mill and Adaway creeks are unclassified streams
with specific standards within the analysis area near the City of Henderson in Rusk County. They have
Intermediate Aquatic Life Use standards (4.0 mg/L dissolved oxygen).

Within Angelina River Segment 0611 of the Neches River basin (TCEQ Basin 6), the following

unclassified streams within the analysis area have specified Aquatic Life Uses as indicated, and
corresponding dissolved oxygen standards (TCEQ 2014c):
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o Keys Creek (east of Jacksonville in Cherokee County) — High
e Mud Creek (east of Jacksonville) — High
e Ragsdale Creek (in and near Jacksonville) - Intermediate
e Unnamed perennial tributary of Johnson Creek (in Rusk County west of Henderson) — Limited
e Blackhawk Creek (tributary to Mud Creek west of Lake Tyler, Smith County) — Intermediate
e Henshaw Creek (in the Mud Creek drainage, Smith County) — High
e West Mud Creek (in Cherokee and Smith counties toward the City of Tyler) — Limited
There are no unclassified streams within the Attoyac River area (Attoyac Bayou, TCEQ Segment 0612),

the Lake Tyler/Lake Tyler East segment (TCEQ Segment 0613), or the Lake Jacksonville segment
(TCEQ Segment 0614).

In most of these waterbodies, water quality exceedances consisted of a few instances of depressed
dissolved oxygen concentrations, high or low pH, or excessive nutrient concentrations such as ammonia
or orthophosphorus (TCEQ 2012). These generally were not of concern with respect to water quality
action levels, although some instances of screening level concerns were recorded.

However, a few waterbodies have more notable water quality issues. Hills Lake, a 40-acre oxbow-lake
(unclassified assessment identifier 05050_01) near Carthage in Panola County, has a fish consumption
restriction due to mercury in edible tissue (TCEQ 2012; Texas Department of State Health Services
2007). Wards Creek (identifier 0505G_01) had several instances of depressed dissolved oxygen levels,
as well as ammonia. It does not support its intermediate Aquatic Life Use designation and has a
screening level concern for ammonia. Within the upper Angelina River portion of the Neches Basin
(TCEQ Segment 0611_03), aluminum and lead exceedances are of concern, and are pending issues for
Aquatic Life Use; excessive ammonia also was noted (TCEQ 2012). Mud Creek (Segments 0611C

and D) generally had depressed dissolved oxygen levels, occasional nutrient exceedances

(e.g., ammonia, orthophosphorus), and high bacteria counts. The latter creates non-supporting
conditions for designated Recreation Use.

For Sabine River Segment 0505, impaired waters in Study Area 2 and its CESA include (TCEQ 2012):

e Tenaha Creek Arm of Toledo Bend Reservoir, for mercury in edible tissue (Category 5);
e Uppermost 5,210 acres of Toledo Bend Reservoir, for mercury in edible tissue (Category 5);

e Sabine River from Hatley Creek upstream to Grace Creek in Gregg County, for bacteria and
depressed dissolved oxygen (Category 5);

e Grace Creek in the City of Longview upstream to headwaters, for bacteria and depressed
dissolved oxygen (Category 5);

e Wards Creek, for depressed dissolved oxygen (Category 5); and

e Hills Lake, for mercury in edible tissue (Category 5).
For Segment 0611 (Angelina River) and its tributaries within analysis area 2, the following impaired
waters are listed for bacteria (non-supporting of designated Recreation Use) (TCEQ 2012):

e East Fork of the Angelina River (Category 5)

e Mud Creek (Category 5)

e West Mud Creek (Category 5)
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For Segment 0612 (Attoyac Bayou) within Study Area 2 and its associated CESA, the following is listed
for bacteria (non-supporting of designated Recreation Use) (TCEQ 2012):

e Attoyac Bayou to FM 95 in Rusk County (Category 5)

Study Area 3

Surface Water Features and Flows

Study Area 3 stretches across the Trinity and Brazos river basins (with the latter’'s Navasota tributary)
and small parts of the Sabine and Neches river basins. These features, the watersheds occurring within
the study area (approximately 2,050 square miles), and the outlying CESA (approximately 3,692 square
miles) are indicated in Figure 3.2-10 and Table 3.2-14. Table 3.2-14 also includes small portions of
some HUC 10 watersheds (i.e., Town of Grand Saline-Sabine River, Flat Creek-Neches River, Brushy
Creek-Neches River, Alligator Creek-Richland Creek, Lower Keechi Creek, Pond Creek, and Cedar
Creek-Navasota River) in the CESA. Based on groundwater resource inputs, these additional areas
represent locations where future mine-related groundwater pumping could affect groundwater levels, as
well as surface water features that have a hydraulic connection to an affected aquifer, up to a few miles
beyond a drainage divide.

General flow characteristics for streams with reasonably long historical periods of record are indicated in

Table 3.2-15.
Table 3.2-14 Watersheds, Study Area 3
Watershed Area Total Watershed
HUC 10 Watershed Area in CESA