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Harch 15, 1982

TO ALL INTERESTED AGENCIES, PUBLIC GROUPS AND OFFICIALS:

EPA determined that the decision on its National Pollutant Discharge
Elimination System (NPDES) permit for wastewater discharges from the
proposed H. W. Pirkey Power Plant and South Hallsville Lignite Mine
represented a major action significantly affecting the quality of the
human environment, and has prepared this Draft Environmental Impact
Statement (EIS).

Comments on the Draft EIS should be sent to Mr. Clinton B. Spotts,
Regional EIS Coordinator, U.S. Environmental Protection Agency,

Region 6, 1201 Elm Street, Dallas, Texas 75270. Substantive comments
received on the Draft EIS will be considered in the preparation of the
Final EIS. It is requested that comments on the Draft EIS be submitted
to EPA, Region 6, within 45 days of the "Notice of Availability" of the
Draft EIS in the Federal Register.

It should be noted that if changes to the proposed project and Draft

EIS are minor, the Final EIS will consist primarily of: (1) the summary,
(2) pages in the text with changes necessitated in response to comments
on the Draft EIS, and (3) the coordination section with EPA responses

to comments received on the Draft EIS. Therefore, we recommend that
the Draft EIS be retained.

EPA will hold a public hearing on the Draft EIS at the following location:

Marshall High School Auditorium
1900 Maverick

Marshall, Texas

Tuesday, April 27, 1982

7:30 p.m,

Fifteen separate studies utilized in the preparation of this EIS are
provided for public review as "Technical Support Documents” in an EPA
file at the following locations:

EPA Regional Office Marshall Public Library
1201 ETm Street, Suite 2800 300 South Alamo
DalTas, Texas 75214 Marshall, Texas 75670

Contact Mr. Norm Thomas Contact Ms. Dorothy Morrison



The Final EIS will be sent to agencies and interested parties who
request a copy or make substantive comments on the Draft EIS.

Sincerely.

Dick Whittington, P.E. ;
Regional Administrator

Enclosure



DRAFT ENVIRONMENTAL IMPACT STATEMENT

HENRY W. PIRKEY POWER PLANT - UNIT 1/SOUTH HALLSVILLE
SURFACE LIGNITE MINE PROJECT
HARRISON COUNTY, TEXAS

Responsible Agency: U.S. Environmental Protection Agency, Region 6

Action being considered: Issuance of a new source National Pollutant Dis-
charge Elimination System (NPDES) permit to
Southwestern Electric Power Company (SWEPCO)
for construction and operation of a lignite-fired
power plant in Harrison County, Texas, and
issuance of a new source NPDES permit to Sabine
Mining Company (SMC) for construction and
operation of a surface lignite mine adjacent to
the proposed power plant.

Cooperating Agencies: U.S. Army Corps of Engineers
New Orleans District
Fort Worth District

U.S. Department of the Interior
Office of Surface Mining
Bureau of Reclamation
Fish and Wildlife Service (Albuquerque,
NM and Ft. Worth, TX)
National Park Service

U.S. Department of Agriculture
Soil Conservation Service

Federal Emergency Management Agency

State of Texas
General Government Section, Budget and
Planning Office
Texas Department of Health
Texas Air Control Board
Texas Department of Agriculture
Texas Department of Water Resources
Bureau of Economic Geology
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Cooperating Agencies:

{Concluded)

Contact for further
information:

Abstract:

Date Comments due:

Responsible Official:

State Department of Highways and Public
Transportation

Railroad Commission of Texas

Texas Historical Commission

Clinton B. Spotts, Regional EIS Coordinator
U.S. Environmental Protection Agency, Region 6
1201 Elm Street
Dallas, Texas 75270
Phone: Commercial (214) 767-2716
FTS 729-2716

SWEPCO has evaluated numerous power plant and
transportive systems design and siting options,
alternative energy sources, as well as alternatives
not requiring the creation of new generating ca-
pacity in order to meet future electric generation
needs for its service area. SWEPCO proposes to
construct and operate a 720 MW (gross)/640 MW
(net) power plant. In association with the plant,
three 138 kV transmission lines, a makeup water
pipeline from Big Cypress Bayou and a railroad
spur are proposed for construction and operation.
SMC has evaluated several mine operation alter-
natives, as well as several reclamation alterna-
tives. SMC proposes to construct and operate a
2.8 million-ton-per-year surface lignite mine
under contract to SWEPCO. The proposed mine
will be a single-seam, dragline surface mining
operation designed to produce lignite for a period
of at least 24 years. EPA is considering the
issuance of new source NPDES permits for the
alternatives considered (as well as no issuance).
Land-use, water resources, mining and reclama-
tion impacts are among the more important areas
of concern that are considered in this statement.

10 MAY 1982

“, Regional Administrator
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SUMMARY

BACKGROUND

The National Environmental Policy Act of 1969 (NEPA) requires that all
Federal agencies prepare environmental impact statements on major actions signifi-
cantly affecting the quality of the human environment. Furthermore, Section
511(c)(1) of the Federal Water Pollution Act (FWPCA or P.L. 92-500) as amended by
the Clean Water Act of 1977 (P.L. 95-217) mandates that the requirements of NEPA
apply to issuing a permit under Section 402 of FWPCA for discharging any pollutant
by a "New Source" as defined in Section 306 of FWPCA. The Environmental
Protection Agency (EPA) determined that the issuance of New Source NPDES
permits to Southwestern Electric Power Company (SWEPCO) for the proposed Henry
W. Pirkey Power Plant-Unit 1 and South Hallsville Surface Lignite Mine represented
a major Federal action significantly affecting the quality of the human environment.
Therefore, this environmental impact statement (EIS) is prepared to assess the

impacts of EPA's New Source NPDES permit actions.

ALTERNATIVES

SWEPCO evaluated numerous power plant, mine, and transportive
systems design and siting options, as well as alternatives not requiring the creation
of new generating capacity, and alternative energy sources. Energy conservation,
purchasing power, reactivating or upgrading older plants and baseload operation of
existing peaking facilities were considered and found to be insufficient for future
electric resource needs. Energy sources such as geothermal, solar, wind, coal, and
petroleum gasification, natural gas, and western coal were evaluated and eliminated
as being techmologically infeasible at present, not cost-effective, or contrary to
present governmental policy. Nuclear power was discarded for several reasons,

including dependence on limited sources of fuel, high capital costs, and licensing
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uncertainties. Alternative design systems for the major components of an electric
generating station were also considered including cooling, biological controls, air
pollution controls, and waste treatment and wastewater handling. Twelve siting
options for the proposed power plant were considered using numerous engineering,

economic, and environmental criteria,

The proposed South Hallsville Surface Lignite Mine will be operated by
The Sabine Mining Company (SMC). Lignite extraction alternatives that were
considered included underground mining, auger mining, and surface mining. All
operating lignite mines in the United States are surface mined, and this method was
selected as the preferred lignite extraction alternative for the proposed mine.
Other mine operation alternatives for the major components of a surface mine were
considered including overburden removal, lignite-loading, lignite transportation, and

reclamation.

The no action alternative could be implemented by the permit applicants
or as a result of EPA's denial to issue NPDES permits for the proposed mine and
power plant. Other alternatives available to the EPA are to issue the NPDES
permits for the projects as proposed or to issue the NPDES permits for the projects

with certain conditions to minimize or alleviate adverse impacts.
PROPOSED PROJECT

The project area, which includes the power plant site and mine site, is
located approximately 10 miles southeast of the city of Longview in Harrison
County, Texas. The project area contains approximately 24,768 acres. Additionally,
power plant transportive systems will include a 20-mile makeup water pipeline
extending from Big Cypress Bayou to the proposed cooling reservoir, three 138 kV
transmission lines totaling 11.7 miles, and a 3.5-mile railroad spur. The pipeline
right-of-way (ROW) will cover approximately 700 acres; the transmission lines,

86 acres; and the railroad spur, 100 acres. At the mine site, overburden will be



removed, and lignite will be extracted and hauled to the plant site. There, the
lignite will be crushed and used as boiler fuel for the proposed 720 MW
(gross)/640 MW (net) power plant.

Power Plant

The plant site comprises 3,111 acres of which 272 acres will be encom-~
passed by the plant island. The plant site will be located in the northeastern portion
of the project area, adjacent to the mine site. The cooling reservoir will preempt
1,388 acres, and 1,451 acres surrounding the plant island and cooling reservoir may
be affected by plant activities. The cooling reservoir will be located adjacent to

and southeast of the proposed plant.

The proposed power plant will contain a Babcock and Wilcox balanced
draft, single-reheat, drum-type boiler and a Westinghouse Electric four-flow,
tandem-compound, reheat-~type turbine. When operating at a maximum continuous
rating, the unit will generate from 707 to 720 MW. Approximately 8 percent of the
power will be consumed by various unit auxiliaries, leaving about 640 MW of usable
power produced. This power will leave the plant site and connect to existing
transmission lines located near the site. The unit will consume approximately

541 tons of lignite per hour. A 60-day supply of fuel will be stored on the plant site.

The heat dissipation system will be composed of Foster Wheeler twin-
shelf, single-pressure, two-pass surface condensers. Circulating water for con-
densing the turbine exhaust steam will be provided by a 1,388-acre cooling
reservoir, formed by constructing a dam across Brandy Branch Creek. Makeup
water for the cooling reservoir will be pumped about 20 miles from Big Cypress
Bayou, approximately 1 mile south of Ferrell's Bridge Dam. The makeup water will
be transferred by a proposed 36-inch concrete cylinder pipeline to the cooling
reservoir., The diversion rate will be 33.4 cubic feet per second, equivalent to

15,000 gallons per minute, with an annual diversion of 18,000 acre-feet.
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Condenser cooling water taken from the cooling reservoir will be
supplied to the screen house at the plant island by three vertical wet-pit circulating
water pumps. The water will pass through a bar grill and traveling water screens,
which consist of a series of overlapping, self-draining screen trays mounted on
rotating mechanisms. Water will be removed from the condenser unit into a
discharge canal and returned to the northeastern corner of the cooling reservoir at

the most extreme point in the water flow circuit from the screen house,

Plant makeup water from the cooling reservoir will be stored in the
makeup water pond and supplied to the plant by a makeup pump. Traveling screens
will be washed with high-pressure service water. Low-pressure water will be used
to cool various unit auxiliaries, as makeup to the bottom ash hopper, and as makeup
to the SO,-removal system. High-pressure service water will be used to seal or
lubricate slurry pumps, to flush sump pump discharge lines, to wash the boiler
regenerative air heaters, to suppress dust in the lignite~handling system, and for the
fire protection system. ,

The power plant waste scheme will include a drain collector pit, service
water returns, storm drains, bottom ash basins, a lignite pile runoff basin, a waste
slurry sump, a surge pond, a reclaimed water sump, a filtrate overflow sump, and a

wastewater treatment system.

Bottom ash produced by the steam generator will be stored in a lined
bottom ash hopper. Bottom ash will be sluiced to either of the two bottom ash
basins. The bottom ash will be removed from the plant property and sold. Pyrites
rejected by the lignite pulverizer will be stored in the pyrite storage tank. Sintered
fly ash from the flue gas stream will be collected in hoppers for removal from the
plant. Fly ash collected in the precipitator hoppers will be removed by two dry
conveying systems of the positive-pressure type. Fly ash stored in the fly ash silo
will be mixed with the dewatered SO,-removal system sludge and removed from the

plant site for disposal.



The fly ash and scrubber sludge will be mixed at the power plant site.
The waste will be disposed of within a tract of land owned by SWEPCO. The
proposed waste disposal plan features initial landfill and research into the use of ash
wastes as a soil amendment for mine reclamation and/or mine disposal. The type of
landfill proposed is valley fill, and the initial site in the vicinity of the power plant

has a sufficient capacity for 2 years production of ash sludge wastes.

Lignite to power the steam generator will be delivered to the plant site
by bottom dump trucks. Conveyors will transport the lignite to the breaker house,
to the transfer house, and then to the transfer tower. From the transfer tower,
lignite will be transported to a 15,000-ton-capacity emergency coal pile or to the
active reclaim storage building. A rotary plow reclaim tunnel will be used to
reclaim lignite from the active reclaim storage building and the lignite will be
moved by conveyor to the crusher house. From the crusher house, lignite will go
into crusher house surge lines and then fed into granulator crushers and into lignite

storage silos.

Flue gas will exit the power plant through a 525-foot chimney. NOx
emissions will be maintained below acceptable limits by burner design, burner
arrangement, and furnace designs. Particulate matter will be removed from the
flue gas stream by Universal Oil Products' cold-side, twin casing, weighted-wire
type electrostatic precipitator. SOZ will be removed from the flue gas stream by a
Universal Oil Products, limestone, double-loop-type scrubbing system consisting of

four vertical freestanding absorber modules.
Mine

The South Hallsville Surface Lignite Mine will be operated for SWEPCO
by The Sabine Mining Company. The mine site encompasses approximately
20,771 acres. Of this total area, 10,545 acres will be disturbed by mining, 430 acres
will be disturbed by the construction of haul roads, 43 acres will be preempted by



mine facilities, and 9,753 acres surrounding the area to be mined may be affected by
mining activities during the 24-year life of the mine. Approximately 439 acres will
be disturbed each year by mining activities. These areas will be reclaimed to
existing or higher land-use productivity generally concurrent with overburden

removal. A maximum ungraded area of 741 acres will occur in the year 2008.

The area to be mined was determined from a single-seam deposit
containing approximately 72 million recoverable tons of lignite. An average of

2.8 million tons of lignite will be extracted from this deposit each year for 24 years.

The proposed mine will use conventional single-seam area mining proce-
dures with two dragline pits. The draglines will use a conventional dig and sidecast
procedure. Timber and brush will be cleared as soon as practicable in advance of

mining operations.

Drainage and erosion will be controlled by construction of sedimentation
control structures prior to surface disturbance in each area. As mining progresses, a
series of ditches and diversion structures will be installed to control surface water
runoff. The two types of ditches proposed to be used are interceptor ditches and
sediment diversion ditches. Additionally, upstream reservoirs will be constructed to
control drainage from undisturbed areas. Temporary stream channel diversions for a
portion of Hatley Creek, and several of its unnamed tributaries will be constructed.
Permanent diversions may be required to enable mining through or near the existing

channels and to prevent flood flows from interfering with mining operations.

Levees will be constructed to prevent flooding caused by backwater from
the Sabine River and other streams in the project area. Overland flow will be
controlled by overland flow diversion channels and catchment basins to prevent

runoff from entering mine pits.
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Overburden will be removed using two 70- to 120-yard electric-powered
walking draglines in a conventional dig and sidecast procedure. Lignite will be
loaded from the two active pits by two 12 to 18 cubic-yard hydraulic backhoes, or

comparably sized front-end loaders or shovels.

Road construction in the mine area will consist of building lignite haul
roads, access roads, and temporary access roads. When roads are no longer needed,
the surface will be regraded and reclaimed to an approved postmining land use

compatible with the surrounding area.

The proposed surface (soil) reconstruction and revegetation operations
involve segregation and redistribution of topsoil and near-surface oxidized over-
burden for use as postmining soil. The reconstructed soil will consist of 6 inches of
soil (topsoil) over a mixture of the remaining soil and the near-surface overburden.
The two reconstructed layers will provide a minimum of 48 inches of cover over the
unoxidized overburden material. The reconstructed soil will be revegetated with

approved plant species that are adapted to the region.

Mine facilities will consist of two separate areas: one for dragline
erection and the other for mine personnel, storage, and maintenance facilities. The
dragline erection area will be partially reclaimed when dragline erection is
complete. The remainder of the site will be used to receive and store materials and
equipment shipped by rail over the life of the mine. The mine facilities area will

exist for the life of the mine.
ENVIRONMENTAL EFFECTS OF NO ACTION

If the proposed power plant and mine were not constructed, environ-
mental conditions within the project site would remain approximately as they
presently exist. However, economic development is presently occurring in the

project region and is expected to continue.



Construction of the plant site commenced in the spring of 1979.
Construction was begun at that time in order to comply with a requirement
contained in the Prevention of Significant Deterioration (PSD) permit issued by EPA
for the facility., This construction proceeded at the Company's own risk, as
stipulated in 40 CFR 6.906, the NPDES regulations in effect at that time. It was
the Company's interpretation of this regulation that the risk involved was whether a
final NPDES permit would be issued. The plant island (272 acres) has been cleared
of vegetation and construction of the power plant has begun. The cooling reservoir
site (1,388 acres) has been cleared of vegetation and construction of the dam is
underway. In addition, the railroad spur (100 acres) has been built, and the makeup
water pipeline is partially constructed. There has been a long-term non-irreversible
commitment of vegetation/wildlife habitat within the cleared areas. Irreversible
and irretrievable commitments focus on cultural resources and construction

materials/cost ($79,363,000-approximately) within the construction site boundaries.

ENVIRONMENTAL EFFECTS OF PROPOSED PROJECT

Topography

Construction of the plant site facilities has resulted in a long-term
adverse impact on topography from leveling of the site (construction of the plant
site commenced in the spring of 1979). The foundation area for the main building
and wastewater ponds have been built on the 272 acre plant island, and the
1,388 acre cooling reservoir has been cleared of vegetation. The 100 acre railroad
spur has been constructed, as well as a portion of the 700 acre makeup water
pipeline. Construction of the transmission lines has not been initiated.
Construction of the transportive systems has conformed to the present land surface,
and no adverse impacts will occur. No adverse impacts to topography will occur as

a result of power plant or transportive systems operation.

Short-term adverse impacts to local topography will be experienced
during mining of a given area. However, following mining, the mined surface will be
shaped to a configuration similar to premining topography. Construction of mine

facilities will result in some alteration to local topographic features.
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Geological Resources

Construction activities associated with the power plant and transportive
systems has resulted in localized long-term displacement of shallow surface
sediments, but no detrimental impacts to geologic resources will occur. A minor
adverse impact of the proposed power plant would be the possible preclusion of the

use of small amounts of natural resources during the life of the project.

The geologic units of the mine area, which overlie the mineable lignite,
will experience unavoidable long-term alterations to the depth of the lignite

resource removed.

Soils

Soil erosion will be unavoidable during the construction of the power
plant and construction and operation of the mine. The severity of erosion and
related impacts will be lessened by employing erosion control techniques (e.g.,
seeding/sodding, mulching, etc.) until exposed areas are revegetated. Soil erosion at
the mine site will be short-term because the area will be stabilized by reclamation.
Approximately 52.6 acres of prime farmland, according to Texas Railroad
Commission criteria, will be affected by construction or operation of the proposed
power plant and mine. Approximately 30.4 percent of the soils in the mine area are
designated as prime farmland under U.S.Department of Agriculture-Soil
Conservation Service criteria. These soils will be adversely impacted by mining and

reclamation activities.

Water Resources

The adverse short-term impacts on the project area ground-water system
are the lowering of ground-water levels and removal of ground water in active
mining areas. Short-term adverse effects on surface water will occur from

increases in sediment yield from construction and mining activities.
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Long-term adverse impacts on the ground-water system will be
disruption of stratification in the saturated overburden; probable reduction in
horizontal permeability and yield characteristics of overburden aquifer strata;
probable increase in porosity and storage characteristics of overburden aquifer
strata; and increase in dissolved solids concentrated in shallow ground-water
systems. A slight recharge of ground water will occur in the vicinity of the power

plant's cooling reservoir.

Long-term adverse surface water hydrologic impacts expected as a
result of mining activities are alterations in peak runoff rates and volumes resulting
from changes in the site topography, topsoil characteristics, vegetative cover
patterns, and land uses. Major streams will be altered due to permanent rerouting,
resulting in straighter stream channels and shorter flow lengths. Short-term adverse
surface water impacts will occur from temporary increases in overland runoff from
cleared areas, and increased transport of sediments and turbidity in receiving

streams during periods of heavy rainfall and increased streamflow.,

Air Quality

Short-term, localized, adverse air quality impacts will occur during
project site preparation activities (e.g., clearing, burning, and construction). These
impacts will be minor, with only occasional exceedances of normal background
levels being realized. The principal air pollutants to be emitted during plant
operation are sulfur dioxide (SOZ)’ oxides of nitrogen (NOX), and particulate matter
from the proposed plant's stacks. Carbon monoxide (CO) and hydrocarbons (HC) will
also be emitted in very small quantities. BACT will be applied to SOZ’ NOX, and
total suspended particulates (TSP). Ground-level SO2 concentrations resulting from
power plant operations are predicted to be below threshold levels which may cause
damage to sensitive plant species in the vicinity of the plant site. Trace radioactive
emissions are expected to be below existing Federal standards protecting public

health. Sources of fugitive dust emissions include lignite and limestone handling,
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processing, and storage operations. All reasonable air pollution control measures

will be undertaken to prevent fugitive dust from becoming airborne.

Sound Quality

Due to the large distances of noise-sensitive receptors from the proposed
project facilities (greater than 2,800 feet) and the attenuation effects of surroun-
ding topography and vegetation, only minor noise impacts will occur. Similarly,
increased noise levels associated with operation of the proposed project will not
have adverse effects on the surrounding area. Increased noise levels will be
localized, of relatively short duration, and attenuated with distance from the

source.

Ecology

Construction of the plant site and transportive systems has adversely
impacted local biological communities by the direct elimination of
vegetation/wildlife habitat. About 2,460 acres of vegetation/wildlife habitat were
preempted by construction of the proposed power plant, cooling reservoir, pipeline
corridor, and railroad spur. These areas consisted primarily of upland forest. A
portion of an additional 1,451 acres (primarily upland forest) comprising the plant
site ancillary activities area may be affected during construction and 86 acres will
be cleared for transmission line ROW's, which will cause short-term adverse

impacts.

During the life of the mine, approximately 10,545 acres of
vegetation/wildlife habitat will be cleared. Some of the vegetation/wildlife habitat
present in the 10,226-acre mine ancillary area will be cleared during the life of the

mine. These areas consist primarily of upland forest and pasture.

Intermittent and perennial stream habitats and associated aquatic com-

munities in the vicinity of the plant site, cooling reservoir, transportive system



ROW's, and mine will be adversely impacted from clearing and construction. No
threatened or endangered species of vegetation, wildlife or aquatic biota are known
to inhabit the project area. Consultation between EPA and the U.S. Fish and
Wildlife Service, in accordance with Section 7 of the Endangered Species Act, is
currently on-going and a Biological Assessment of the potential impacts to

threatened and endangered species is being prepared.

Short-term adverse impacts of the project will occur due to the removal
of vegetation during mining, but will be minimized by revegetation. Construction of
the power plant and mine facilities will produce increased noise and human activity
and disturb local wildlife. Additionally, clearing during reproductive seasons will
disrupt breeding activities of wildlife present in the vicinity of areas being cleared.
Stresses on wildlife populations in adjacent areas will occur during the sequential

mining program.

Increase in siltation due to construction activities will result in tempo-
rary decreases in some fish, larval insects, and aquatic clam populations and
temporary and localized algal blooms. Some insect larvae (e.g., Trichoptera, some
Odonates) and clam species preferring coarse substrates may be adversely affected
by increased sedimentation. Fish may avoid areas of high suspended material
concentrations. Nutrients associated with increased concentrations of suspended
solids, particularly following initial clearing may encourage algal production. Mine

operation will cause increased siltation.

Existing vegetation will be preempted by comstruction of the power
plant, cooling reservoir, and mine facilities for the life of the project. Long-term
impacts will result from the mining of lands presently supporting relatively mature,

diverse communities, which will take many years to fully re-establish.

Enlarging of Rogers Lake from 5 acres to the 1,388-acre cooling

reservoir will permanently change the character of the existing ecosystem. The
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resultant lake will, however, contain a greater habitat diversity and support a
greater diversity of fish and other aquatic species than previously existed. In-
creased shoreline length, a greater range of water depths, and the potential for
inclusion of a greater variety of substrate types will all contribute to the increase of
habitat diversity in the cooling reservoir. The creation of sufficient water depth to
ensure a vegetation free zone will permit the development of a recreational fishery

in this reservoir.

Cultural Resources (Historic and Prehistoric)

Construction activities associated with both the proposed power plant
and mine have the potential of adversely affecting more than 500 cultural sites.
Thirteen of these historic sites and one prehistoric site have been recommended for
further testing. Surveying the remaining 80 percent of the mine site could reveal

additional sites that may require testing,

Construction related activities in the power plant and cooling reservoir
area have resulted in a total commitment of the existing cultural resources.
Construction of the railroad spur ROW has been completed. The extent of the
impact of this construction on sites that may have existed in the ROW has not been
determined as a cultural resources survey has never been conducted. Construction
related activities completed along approximately half of the makeup water pipeline
may have caused a negative impact on any sites that may have existed in this

segment of the pipeline.

A Memorandum of Agreement (MOA) will be drafted between the EPA,
the SHPO and the Advisory Council on Historic Preservation in compliance with
Section 106 of the NHPA. The intent of this MOA will be to avoid or minimize
future construction related adverse impacts on cultural resources. During the
course of future construction activities, potential project-related adverse impacts

on significant cultural resources will be coordinated with the SHPO of Texas.
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Socioeconomics

The construction and operation phases of the South Hallsville
Mine/Pirkey Power Plant-Unit 1 will induce both beneficial and adverse effects in
the study area. Beneficial effects include the creation of new employment and
income in the area, which in turn may induce increased business investment,
secondary jobs, and income., In addition, electrical power will be generated through
consumption of domestic energy sources. Potential adverse effects associated with
the project include a short-term lag period in the flow of community services
(e.g., housing, public utilities, and retail services) resulting from the size and
transience of project construction employment as compared to the more permanent

project operation work force.

Beneficial impacts from constructing of the mine/power plant include
creating 825 primary jobs and 842 secondary jobs during the peak employment period
in 1984. Total local annual income generated by primary employment is estimated
to peak in excess of $20 million (1980 dollars). Over the 7-year construction phase,
nearly $109 million in construction expenditures is expected to be spent locally,

generating about $103 million in additional secondary income.

During peak construction, the population influx associated with worker
and family in-migration to the two-county project area is expected to total 2,155
new residents. By 1985, the in-migrant population is anticipated to decrease by
approximately 62 percent to 818 persons. The potential impact of in-migration to
local communities may be somewhat mitigated by the release of construction
workers from other projects already in the area, who become available for the

proposed project.
The benefits of project operation will accrue in the study area for a

period of 30 years. In addition to the generation of electrical power, it is estimated

that the project will provide 271 primary jobs and 273 secondary service jobs during
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full operation in 1986. Total annual operations expenditures for the power plant and
mine are estimated at $78 million (1980 dollars), with more than $122 million in
local secondary income. The new population is expected to peak at 276 persons in
1986. However, the movement of construction workers into operation jobs as well
as the release of workers from other area projects can potentially decrease
additional operation period in-migration. For instance, the secondary employment
generated from direct project activities during construction will likely remain to

serve the operation work force,

During both construction and operation of the combined project, the
local housing sector will need to expand to meet in-migration needs. While the
construction work force is more likely to use temporary housing (i.e., apartments
and mobile homes), the operation work force will require more permanent single

family housing.
Land Use

A total of 13,091 acres of land and associated land use will be adversely
affected by the proposed project (mine, power plant, cooling reservoir, and
transportive systems). Additionally, 11,677 acres of ancillary activities area may be
potentially affected. The predominant land use of the proposed plant site and mine
site is undeveloped forestry (2,068 acres and 4,983 acres, respectively). Operational
project impacts focus upon the conversion of existing agricultural land to industrial
use during the mining period. Approximately 10,205 acres of agricultural land
(pasture and cropland) and 12,594 acres of forested land (undeveloped forest and
forestry) would potentially be affected by the proposed project (mine, power plant,

cooling reservoir, transportive systems, and ancillary activities areas).
Changes in land use caused by the proposed project will result in the

short- and long-term removal of existing land uses on the mine and power plant

sites.
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Although RRC regulations require that the permit area be restored to
conditions capable of supporting premining land uses, alternative land uses may be
approved through consultation with the RRC and landowner. Additional long-term
impacts in land-use resulting from the proposed project would be increased
urbanization, regionally, due to project-related in-migration and potential modifica-

tions of wildlife habitat and aesthetic qualities of the land.
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1.0 INTRODUCTION

This Environmental Impact Statement (EIS) is prepared to assess the
effects of a proposed mine-mouth power plant and surface lignite mine located
within the Sabine River drainage basin of northeastern Texas (Fig. 1-1). South-
western Electric Power Company (SWEPCO) will own both the power plant and mine
facilities; The Sabine Mining Company (SMC) will operate the mine under contract
to SWEPCO. The proposed South Hallsville Project will consist of a single unit
mine-mouth, 720-MW (gross) (640-MW net), lignite-fired steam electric generating
station (Henry W. Pirkey Power Plant - Unit 1) and its fuel source, a 2.8 million-
ton-per-year surface lignite mine (South Hallsville Mine). Transportive systems
associated with the power plant will include a makeup water pipeline, transmission

lines, and railroad spur.

1.1 EPA'S RESPONSIBILITY AND LEGISLATIVE AUTHORITY

Before discharge of any pollutant into navigable waters of the United
States from a designated source in an industrial category for which performance
standards have been promulgated, a new source National Pollutant Discharge Elimi-
nation System (NPDES) permit must be obtained from the Environmental Protection
Agency (EPA). Section 511 {c) (1) of the Clean Water Act (CWA) also requires that
the issuance of an NPDES permit by EPA for a new source discharge be subject to
the National Environmental Policy Act (NEPA), which may require preparation of an
EIS on the new source. Pursuant to the requirements of NEPA and its authority
under the CWA, a notice of intent to prepare an EIS on the issuance of an NPDES

permit for the proposed South Hallsville Project was issued by EPA on July 10, 1981.
This EIS evaluates alternative permit actions (i.e., issuance or denial of

permits) available to the EPA and other Federal agencies and the environmental

effects of undertaking each of these alternatives.
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The purpose of this EIS is to evaluate the environmental consequences of
issuing new source NPDES permits for the proposed South Hallsville Project. With

respect to the objectives, the document addresses the following:

0 purpose and need for the project;

o alternatives available to the permit applicants, EPA, and other
governmental agencies;

o environmental consequences of alternatives; and

o possible measures to mitigate adverse environmental consequences.

1.2 OTHER FEDERAL, STATE, AND LOCAL LEGISLATIVE
REQUIREMENTS

In order for SWEPCO to construct and operate the proposed lignite-fired
power plant and surface lignite mine facilities, compliance or conformance with
State and Federal laws and regulations is required. These requirements include
performance standards, limitations, agency reviews and approvals, and interagency
coordination. A list of these required permits and/or regulations is presented in

Table 1-1, and a brief discussion of certain requirements is included in Appendix A.

1.3 DESCRIPTION OF THE APPLICANT

Southwestern Electric Power Company (SWEPCOQO) is a public utility
engaged in generating, purchasing, transmitting, distributing and selling electricity
in portions of northeastern Texas, northwestern Louisiana, and western Arkansas. It
is a wholly owned subsidiary of Central and South West Corporation, a registered

public utility holding company.
On December 31, 1980, SWEPCO supplied electric service to about

332,000 retail customers in a 25,000 square mile area with an estimated population

of 828,000. It supplied electric energy at wholesale to two municipalities, eight

1-3



TABLE 1-1

FEDERAL AND STATE PERMITS/REGULATIONS/APPROVALS APPLICABLE
TO THE PROPOSED SOUTH HALLSVILLE PROJECT

Permit, Regulation or Approval Agency*
NPDES (Section 402) permit under Clean Water Act EPA
Section 404 permit for placement of dredge and USCE
fill material under Clean Water Act
Section 10 permit under Rivers and Harbors Act USCE
Compliance with Section 316(b) of the Clean Water EPA
Act for makeup water intake
Compliance with Clean Air Act EPA, TACB
Section 110: Implementation Plans
Section 111: Standards of Performance for New
Stationary Sources
Section 123: Stack Heights
Section 160-169: Prevention of Significant Deterioration
of Air Quality
Compliance with Endangered Species Act of 1973 as FWS
amended
Compliance with the National Historic Preservation - EPA, Texas
Act and Executive Order 11593 SHPO, ACHP,
Compliance with Archaeological and Historic Preser- EPA, Texas
vation Act of 1974 SHPO, ACHP
Compliance with Protection of Historic and Cultural EPA, Texas
Properties criteria SHPO, ACHP
Compliance with Federal Aviation Administration FAA
Regulations
Compliance with the Fish and Wildlife Coordination Act FWS

of 1934 as amended (1965)



TABLE 1-1 (Concluded)

Permit, Regulation or Approval Agency*
Compliance with the Wild and Scenic Rivers Act of 1968 NPS
Compliance with the National Energy Act of 1978 N/A
Compliance with the Federal Aviation Act of 1958 FAA
Railroad Commission of Texas Surface Mining Permit RRC
Certificate of Convenience and Necessity (power plant) TPUC
Construction Permit (power plant) TACB
Operating Permit (power plant) TACB
Appropriation of State Water Permits (power plant) TDWR
Wastewater Discharge Permit TDWR
Solid Waste Registration (power plant) TDWR
* Acronyms:

EPA - Environmental Protection Agency

USCE -~ U.S. Corps of Engineers

FWS - TU.S. Fish and Wildlife Service

FAA - Federal Aviation Administration

SHPO - State Historic Preservation Officer

ACHP - Advisory Council on Historic Preservation

USDA - U.S.Department of Agriculture

NPS - U.S. Department of the Interior, National Park Service
\ RRC - Railroad Commission of Texas

TPUC - Texas Public Utilities Commission

TACB -~ Texas Air Control Board

TDWR - Texas Department of Water Resources



rural electric cooperatives, and five other electric utilities. The three largest
metropolitan centers served by SWEPCO are the metropolitan areas that include the
adjoining cities of Shreveport and Bossier City, Louisiana; Texarkana, Arkansas and
Texas; and the City of Longview, Texas. SWEPCO owns certain transmission

facilities in Oklahoma, but serves no customers there.

SWEPCO's 332,108 customers at year end 1980 were made up of 286,861
residential customers, 35,780 commercial customers, 7,260 industrial customers, and
2,207 other users of electrical power. The net system capability during 1980 at the
time of the peak was 3,215 MW.

The Sabine Mining Company is a corporation organized and existing
under the laws of the State of Texas and having an office at Office Alpha, 13140
Coit Road, Suite 400, Dallas, Texas 75240. The purpose for which the corporation
is organized is to design, develop, construct, equip, and operate a lignite mine near
Hallsville in Harrison County, Texas, to supply lignite to Southwestern Electric

Power Company.
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2.0 PURPOSE AND NEED

2.1 NEED FOR THE PROPOSED PROJECT

SWEPCO has the obligation to provide dependable and reliable power in
the most economical and environmentally acceptable manner to customers in its
respective service territory. SWEPCO proposes to construct the South Hallsville
Project to continue to supply reliable electric service, As shown in Table 2-1, peak
demand for electricity, as well as the total number of customers to which SWEPCO

furnishes electrical service, has increased steadily during the past 15 years.

Major factors contributing to SWEPCO's need for additional generating
resources are to provide capacity to meet future needs; to provide adequate
reserves for reliable service during periods of maintenance and emergency outages;

and to lessen dependence on natural gas and fuel oil as a source of fuel.

2.1.1 Project Demand

The proposed Henry W. Pirkey Power Plant - Unit 1 is needed to help
meet the increasing demand for electricity within the SWEPCO service area even
though the rate of growth has decreased. Nevertheless, a positive growth is still
being experienced and is projected. A peak demand growth rate of 3.43 percent has
been projected for the SWEPCO service area through 1990 (Table 2-2). This will
result in a projected peak load of 3,140 MW in 1985, when the Henry W. Pirkey unit

is scheduled to begin operation.

2.1.2 Projected Power Supply Capability

As a member of the Southwest Power Pool (SPP), a group of inter-

connected utilities in the south-central United States, SWEPCO is required to

2-1



TABLE 2-1

PEAX LOAD AND CUSTOMERS FOR
SOUTHWESTERN TLECTRIC POWER COMPANY FOR THE PAST 15 YEARS

Peak Load

Year (MW Residential Commercial Industrial Other Total

1966 939 197,613 27,541 5,906 1,473 232,533
1967 981 203,096 27,912 6,018 1,454 238,480
1968 1,104 211,217 28,29 6,070 1,505 247,083
1969 1,309 216,064 28,628 0,172 1,555 252,419
1970 1,383 220,574 29,163 6,152 1,601 257,550
1971 1,517 227,371 30,188 6,295 1,728 265,582
1972 1,653 234,965 30,934 6,303 1,773 274,025
1973 1,768 240,395 31,104 6,329 1,876 280,244
1974 1,332 247,553 31,457 6,502 1,937 287,449
1975 2,075 253,475 31,966 6,627 2,029 294,097
1976 2,117 259,592 32,963 6,727 1,944 301,226
1977 2,404 267,069 33,553 6,344 2,017 369,483
1973 (2,543-133)* 274,935 33,986 6,982 2,067 317,870
1979 2,291 281,709 34,910 7,068 2,148 325,335
1980 2,552 286,361 35,730 7,260 2,207 332,108

With the addition of the Flint Creek Power Plant in 1978, Arkansas Electric Cooperative Corporation assumed
responsibility for its own load. This portion (183 MW} of the svstem load (2,543 MW) should therefore be discounted in
determining the SWEPCO peak load.
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TABLE 2-2

SOUTHWESTERN ELECTRIC POWER COMPANY
FORECAST OF CAPABILITIES, PEAK DEMANDS, AND RESERVES
IN MEGAWATTS
{1978-1990)

Actual Forecast
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

NET PLANT CAPABILITIES

Dolet Hills 0 0 0 0 0 0 0 0 320 320 320 320 320
Pirkey 0 0 ] 0 Q 0 0 640 640 640 640 640 640
Flint Creek 264 264 264 264 264 264 264 264 264 264 264 264 264
Welsh 528 528 1,056 1,056 1,584 1,584 1,584 1,584 1,584 1,584 1,584 1,584 1,584
Wilkes 879 879 879 879 879 . 879 879 879 879 879 879 879 879
Lirberman 276 276 276 276 276 276 276 276 276 276 276 276 276
Knox Lee 537 537 537 537 537 537 537 537 537 501 501 501 501
Loone Star 50 50 50 50 50 50 50 50 50 50 50 50 50
Lone Star Gas Turbines 40 40 40 40 40 40 40 40 40 40 40 40 40
Arsenal Hill 161 113 113 113 113 113 113 113 113 113 113 113 113
1. TOTAL 2,735 2,687 3,215 3,215 3,743 3,743 3,743 4,383 4,703 4,667 4,667 4,667 4,667
DELIVERIES WITHOUT RESERVES

PSO (from 4 units) 100 0 0 0 0 0 0 0 0 0 0 0 0
Gsu ] 0 0 250 350 260 0 ] 0 0 0 0 0
CLECO 0 100 200 0 Q 0 0 0 0 0 0 0 0
CPL from PSO (on-system) 0 0 n 0 0 0 0 0 0 0 0 0 0
CPL 0 0 0 0 0 0 0 0 0 0 0 116 231
PsO 0 (LN 0 0 0 0 0 0 0 0 Q 43 136
PSO with WTT 0 o o 0 0o 0 n 0 0 0 0 0o 20
2. TOQTAIL 100 100 200 250 350 260 0 0 0 0 0 159 387
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TABLE 2-2 (Concluded)

Actual Forecast

1978 1979 1980 1981 1982 1983 198+ 1985 1986 1987 1988 1989 1990
RECFEIPTS WITHOUT RESERVES
Tex-La Marrows 27 27 27 27 27 27 27 27 27 27 27 27 27
PSO for GSU 0 0 60 200 145 0 0
PSO for CPL {cn-svystein) 0 0 0 0 0 o __ 0 i} g 0 0 )
3. TOTAL 27 27 27 87 227 172 27 27 27 27 27 27 27
4. TOTAL (1-2+3) 2,662 2,614 3,042 3,152 3,620 3,655 3,770 4,410 4,738 4,694 4,694 4,535 4,307
5. PEAK LOAD 2,360 2,465 2,652 2,685 2,790 2,905 3,020 3,140 3,265 3,395 3,535 3,635 3,715
6. INTERRUPTIBLE LLOAD 0 0 0 0 0 0 0 0 0 0 0 0 0

INCLUDED IN PEAK LOAD
DELIVERIES WITITI RESERVES
7. TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0
RECFEIPTS WITI RESERVES
Tex-La Peaking 117 117 117 117 117 117 117 117 117 117 117 117 117
SPA-Bentonvilie 18 18 18 18 18 18 18 18 18 18 18 18 18
TVA Diversity 100 100 0 0 0 94 133 13 13 w313 _13 13
B. TOTAT 235 235 135 135 135 229 206R 118 148 148 148 148 148
7. LOAD RESPOUSIBILITY 2,125 2,230 2,517 2,550 2,655 2,676 2,752 2,992 3,117 3,247 3,387 3,487 3,567
(5-6+7-8)

10. TOTAI RESERVES (4-9) A37 384 525 502 395 409 448 848 854 524 529 505 554
11. PERCENT RIESERVES 25.3 17.2 20.9 19.7 14.9 15.3 16.3 28.3 27.4 16.1 15.6 14.5 15.5

((10/9) = 100)




maintain a 15-percent reserve margin to provide reliable electrical service.
Without the Pirkey unmit, reserves in 1985 would be 208 MW or only 7 percent. In
1986, reserves would total only 6.9 percent or 214 MW would exist, even with the
planned addition of 320 MW from another unit scheduled to become commercial that

year. These reserve margins would not provide adequate system reliability.

From Table 2-3, it is evident that SWEPCO has historically relied
primarily upon natural gas and/or fuel oil as a fuel source for its boilers. In the late
1960's, when the uncertain future of sources of natural gas and oil became apparent,
SWEPCO planned four coal-fired units using low-sulfur coal from Wyoming. Three
of these were put into operation in 1977, 1978, and 1980. The fourth generating unit
is scheduled to become operational in 1982. The coal for these units was contracted
for in 1972. However, due to increasing coal and transportation costs and the new
secure supply of local lignite that was not available when the coal-fired units were
planned, SWEPCO has determined that mine-mouth lignite fired power plants, such
as the South Hallsville Project, will provide the best all around service for additional

generating requirements at the lowest fuel cost.

2.1.3 Materials and Energy Commitments

The proposed project would commit approximately $340 million to such
materials as cement, lumber, steel, wiring, and other construction items to
long-term project use. Approximately $9 million per year would be spent annually
on power, consumables, and lubricants during the long-~term operation phase of the
mine. About $1 million will be spent annually on consumables during the long-term
operations phase of the power plant. Some materials used in construction of the
power plant, such as steel and copper, would be salvaged at the completion of the

plant's usefulness.

While fuels and energy will be consumed in both construction and

operation of the proposed power plant/mine project, the net result of the operation
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TABLZ 2-3

EXISTING AND PROPOSED GENERATING UNITS
SOUTHWESTERN ELECTRIC POWER COMPANY

Name Location In Service Capability Primary Fuel

Arsenal Hill Shrevevort, LA

Unit 5 1960 113 MW Gas
Lieberman Mooringsport, LA

Unit 1 1947 28 MW Gas/0il

Unit 2 1949 28 MW Gas/Cil

Unit 3 1957 111 MW Gas/0il

Jnit 4 1959 109 MW Gas/Qil
Xnox Lee Longvriew, TX

Unit 1 1950 36 MW Cas

Jnit 2 1950 38 MW Gas

Unit 3 1952 36 MW Gas

Unit 4 1956 83 MW Gas

Jnit 3 1974 344 MW Gas/0il
Lone Star Zone Star, TX

Unit 1 1954 50 MW Gas/Qil

Unit 2 1968 Gas Turbine

Unit 3 1968 10 MW Gas Turbine

TJnit 4 1968 Gas Turbine
Tilkes Jefferson, TX

Unit 1 1964 177 MW Gas/Qil

Tnit 2 1970 351 MW Gas

Unit 3 1971 351 MW Gas
Walsh Zason, TX

Unit 1 1977 528 MW Coal

Tnit 2 1980 528 MW Coal

Unit 3 1982 328 MW Coal
Flint Creek Gentrv, AR

Tnit 1 1973 284 MTy* Coal
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TABLE 2-3 (Concluded)

Name Location In Service Capability Primary Fuel
Henry W. Pirkey Hallsville, TX
Unit 1 1985 6540 MW (aet) Lignite
Dolet Hills Naborton, LA
Unit 1 1986 320 MW* Lignite
Unit 2 1988-1992 320 MW= Lignite

*50% Ownership.
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of these facilities will be a positive contribution to the nation's energy production
and will reduce dependence on foreign fuel resources. The annual amount of lignite
to be mined is equivalent to about 5.5 million barrels of crude oil or about
33.6 trillion cubic feet of natural gas. At 60 percent capacity factor, annual
electrical energy supplied by the proposed power plant will total approximately
3.4 million MWh.
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3.0 DESCRIPTION AND EVALUATION (SCREENING) OF ALTERNATIVES

This chapter presents information relevant to availability of alternatives
and their relative merits for the proposed mine-mouth power plant, surface lignite
mine, and respective facilities, including no action alternative. Two classes of
power plant alternatives are considered: (1) those that could conceivably meet the
power demand without requiring the creation of new generating capacity and
(2) those that do require the creation of new generating capacity. Design and siting
options for the lignite-fired steam electric generating plant are also discussed, as
well as alternative transportive systems associated with a power plant (i.e.,
transmission line, makeup water pipeline, and railroad spur). Mine alternatives that
were evaluated included 1) mine layout, 2) lignite extraction methods, 3) lignite

transportation systems, and 4) reclamation methods.
3.1 NO ACTION ALTERNATIVE

The no action alternative could be implemented by the permit applicants
of their own choice, or as a result of EPA's denial to issue NPDES permits for the
mine-mouth power plant and surface lignite mine as proposed (i.e., with a point
source water discharge requiring an EPA permit). Implementation of the no action
alternative would mean that the site preparation, construction, and operation of the

proposed project would not occur.

If the proposed power plant and mine facilities were not built, it is
anticipated that the South Hallsville Project area would remain a rural, agricul-
turally based environment. Agricultural activities within the project boundaries are
limited principally to cattle grazing. Most upland areas have been previously
exploited through intense row crop production. Today, these upland areas are
typified by eroded topsoils and volunteer growths of mixed pine-hardwood tree

stands. However, areas of relatively productive agricultural activities (e.g.,



pastureland and cattle grazing) and wildlife habitat are encountered in the

floodplains of major project area streams and the Sabine River.

Furthermore, the SPP is a regional reliability council member of the
Coordinated Bulk Power Supply Program of the U.S. These councils interconnect
utilities and coordinate the reliability and adequacy of future electric power. The
SPP requires that it's members maintain a 15 percent reserve in order to retain their
membership. At the current rate of growth, SWEPCO's reserve capability in 1985
will be less than that required by the SPP. Within the respective service areas,
demands for electrical power will have to be reduced or met by other means. If
service is reduced, future economic growth in the area could be affected. If not
reduced and the proposed project is not constructed, the increased power needs must
be supplied from a new power plant in another region or supplied by other utility

companies.

3.2 ALTERNATIVES NOT REQUIRING THE CREATION OF NEW
GENERATING CAPACITY

Four conceivable alternative means of serving the electric demand

considered, without creating new plant capacity, are listed below:

o} energy conservation;

o the purchase of power;

o the reactivation or upgrading of older plants; and

o baseload operation of existing peaking facilities.
3.2.1 Energy Conservation

Recent energy conservation has caused some reduction in load demands
on SWEPCO's system, primarily by reducing the rate of growth; however, an upward

trend in demand has persisted for the past 15 years (see Table 2-1), and it is
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doubtful that energy conservation can offset the need for new generating facilities.
The effects of conservation practices are monitored carefully by SWEPCO so that
accurate demand forecasts can be assimilated. A Load Management Group is active
within the Company, looking into various possibilities of controlling load, i.e.,
interruptable customers, control of industrial and commercial load, or residential air
conditioners by way of some externally applied method. Tests are planned for 1982
on a selected group of the above. Conservation alone is not a feasible alternative to

meet future needs.

3.2.2 Purchased Power

The purchase of power to replace an equivalent of that to be produced by
the proposed facility would require the purchase of bulk power over an extended
period of time from a neighboring utility with whom major interconmecting ties
exist. Some of these utilities are already scheduled to purchase power from
SWEPCO in 1985, indicating they will be in need of power and therefore will be
unable to provide power for sale. Most other utilities will not have sufficient excess
power to provide this type of sale. Additionally, if any bulk power were available
for sale in 1985, it would have to be committed now to assure reliable service in
1985. The alternative of waiting until such time as the system demand exceeds
system capability to purchase replacement power is unacceptable from a reliability

standpoint.

3.2.3 Reactivation or Upgrading of Older Plants

To date, all other power plants on the companies' systems use gas, fuel
oil, or western coal as boiler fuels. (SWEPCO is currently constructing a mine-
mouth power plant in northwestern Louisiana that is slated for completion in 1985.)
To modify existing oil- and gas-fired units so that they can burn coal would require
extensive boiler modifications and the purchase of adjacent lands to facilitate coal

storage, coal handling, pollution control, and ash disposal sysiems. In many cases,
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adjacent lands are not available at existing power plant sites. Most power plants
now operating on SWEPCO's system that use water for cooling do not have sufficient

water supply to support an additional large generating unit.

Reactivation of older generating units would result in the increased use
of gas or oil as fuel. Given the relatively higher cost of these fuels, the decreased
availability of these fuels, and the relatively poor power plant efficiency of the
older units, the cost of electric generation would increase substantially. Sufficient
supplies of these fuels are not available for reactivation of gas/oil fired units on a
long-term or high use factor basis. This would also be contrary to national fuel use

policy and goals.

3.2.4 Baseload Operation of Existing Peaking Facilities

SWEPCO's gas-fired units are being phased out as new coal and lignite
units are added to their systems. During 1980, for instance, 40 percent of
SWEPCO's fuel requirements were met by coal and some 59 percent by natural gas.
By 1985, when the proposed facility is to be added, omly 25 percent of SWEPCO's
needed fuel is expected to be supplied by gas.

The older gas-fired units are being moved into peaking service requiring
fuel during the summer peak load months. Sufficient gas cannot be obtained from
suppliers for use in future baseload operation of these umits. Even if gas or oil was
available in sufficient quantities, current estimates project the cost of gas to be two
to three times that of the lignite to be used at the proposed Henry W. Pirkey Power
Plant-Unit 1 and the cost of oil to be four times as much. For these reasons,

baseload operation of existing peaking units is impractical.

3.3 ALTERNATIVE ENERGY SOURCES

A limited number of alternative energy sources are available to electric

utilities at the present time, and they are discussed next.



3.3.1 Geothermal

Geothermal energy is the energy of hot or molten rock. Geothermal
electricity can be produced by drilling into a reservoir of steam so that the steam
can be brought to the surface, passed through insulated pipes to a power plant, and
run through a low-pressure steam turbine. Geothermal electricity can be very
cheap, but a geothermal plant releases two to three times as much wasted heat as a
plant burning fossil fuel, and about 75 percent more waste heat than a nuclear plant

of equivalent capacity.

Deposits of geothermal resources occur in the Texas Gulf Coastal
Region. However, these deposits are untapped in Texas and do not appear to be a

feasible alternative for meeting demands of the early 1980's.
3.3.2 Solar

Solar energy is widely available, immense in quantity, non-polluting, and
free for the taking. Use of solar power is being studied with increasing emphasis;
however, present technology has not yet developed a low-cost method of power
storage that can be coupled with solar units. For that reason, solar energy remains

an unsuitable source of large-scale baseload power.
3.3.3 Wind

The energy of the wind originates from the sun, making it an unlimited
energy source. The technology of windmills is well-developed; however, wind power
is intermittent and unreliable by nature. It is limited by geographical location and
its inability to supply large amounts of power for heavy industry. Electrical power
generation from wind has been demonstrated on a 1-MW scale, but cannot compete
economically with other sources on a 1,000-MW scale. These combined dis-

advantages make wind power an unsuitable source of baseload power.
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3.3.4 Coal and Petroleum Gasification

Efforts to demonstrate that coal and heavy petroleum products can be
gasified and that gas can be used as a boiler fuel have had some success. Nationally,
studies are in progress to determine if it is possible to backfit present gas-fired
boilers with alternative gas fuel sources, such as those derived from heavy
petroleum products and coal. However, since successful research is uncertain and
large scale technology is undemonstrated, this source is not a feasible alternative at

this time.
3.3.5 Natural Gas

Natural gas is a clean fuel, requires no storage bins or tanks, and can be
piped in as needed. It is burned in simple, inexpensive, almost maintenance-free
furnaces. For these reasons, gas is the most sought-after member of the petroleum
family for home and industrial heating and electric power generation. However,
natural gas supplies are dwindling, and the Federal government is urging industry to
convert its boiler units to fuels other than gas. The Fuel Act of 1978 restricts the
future use of natural gas as a boiler fuel for power generation. Additionally,
SWEPCO has found that, during recent efforts to secure continued supplies of gas
for existing boilers, gas suppliers cannot provide the large quantities of the fuel
necessary for power generation on a long-term basis. The gas that is available has

increased in cost to the point that it is no longer competitive with other fuels as a

boiler fuel.
3.3.6 Western Coal

Western coal is a low-sulfur, medium-Btu coal, which is available in
adequate supply and can be used as fuel in an environmentally acceptable manner.
Historically, it has been more economical to transport than lignite. Even though

lignite has considerably more bulk and is, therefore, even less economical to



transport long distances, it is nevertheless looked upon as an economical alternative
when associated with a mine-mouth power plant such as the proposed power plant
facility, However, the ever-increasing cost associated with the handling and
long-distance transporting of western coal has compelled users to evaluate other
alternatives. In addition, the environmental impacts associated with mining in

western states may, in some cases, be more severe than in the Gulf Coast Region.

3.3.7 Nuclear

Nuclear power plants lack the kinds of air pollution associated with
burning conventional fuels. The amount of fuel required for nuclear plants is small,
and partial refueling is conducted only once or twice a year. Because of this,
transportation costs are small, making the cost of a nuclear plant practically
independent of its location. As such, it is a good fuel alternative. However, it does
not seem wise to depend solely on limited sources of fuel as was done in the past
with the use of gas and oil. Nuclear technology has come of age, yet is encumbered
by high capital costs, lengthy lead time for siting, threatened moratorium (licensing
uncertainties), escalating fuel costs, and lack of development of new fuel processing
and waste disposal facilities. For these reasons, nuclear fuels were not considered a

feasible choice for a power plant needed by 1985,
3.4 DESIGN AND SITING OPTIONS FOR THE CONSTRUCTION AND
OPERATION OF THE PROPOSED POWER PLANT, TRANSMISSION

LINES, WATER PIPELINE, AND RAILROAD FACILITIES

3.4.1 Alternative Power Plant Sites

Lignite is a relatively economical fuel source when it is used in
proximity to its point of extraction. Therefote, all potential power plant sites were
located within a 20- mile radius of the South Hallsville lignite reserve. A potential

power plant site is defined as any area that meets preliminary site selection
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(engineering) considerations and is characterized by features that make the area
appear feasible for project development and hence, worthy of further investigation.
A two-phase study was conducted to identify potential power plant locations in the
area south of Hallsville, Texas (Sargent and Lundy, 1978a). Phase I was a search of
published and unpublished literature about the study area and determination of plant
requirements. Twelve possible sites (S-1 through S-12, Fig. 3-1) were identified

based on the following criteria generated in this phase:

o proximity to the lignite field,
o} extra storage capacity to provide a sufficient supply of cooling
water in the event of a l-year drought, and

o} requirement of cooling towers for a potential second unit.

Phase I of the site selection study was evaluation and comparison of the
12 sites, based on environmental and engineering consideratioms, to choose the
o-timum location for the plant. These 12 sites were assessed for the following
during preliminary screening: suitability of topography for a power plant and
cooling reservoir; geotechnical suitability, including an assessment of surface and
subsurface geology, ground-water levels, seepage potential, foundation conditions
for plant and dam, and seismology; and impact on such existing features as
population centers, airports, cemeteries, pipelines, transmission lines, highways,

railroads, and mineral extraction areas.

Three sites (S-8, S-10, and S-11) were eliminated in the preliminary
screening, either because of interference with Interstate Highway 20 (I-20), or
because the proposed cooling reservoir would overlie economically recoverable
lignite deposits. Seven more sites were excluded in further screening procedures
(e.g., additional map studies, literature review, and field reconnaissance of engi-

neering conditions).
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The two remaining sites (S-1 and S-2) were considered in a study
designed to evaluate comparatively the different development considerations at
each site. Site development schemes were prepared and earthwork quantities
estimated for both sites. Two preliminary exploratory borings were made in the
proposed dike foundation area of Site S-2 to confirm the existence of suspected
highly permeable and, therefore, unsuitable foundation conditions. These borings
indicated that the proposed dike and cooling reservoir areas were underlain by up to
40 feet of moderately to highly permeable sand and gravels. Because of this
permeability, seepage beneath the dike and through the reservoir bottom could be
excessive and corrective measures too costly. Also, Texas Eastman had already
acquired water rights to Mason Creek, and a contract had been let for constructing
a cooling reservoir that would partially overlap the pond proposed for the S-2 site,

so this site was eliminated from consideration.

Additional activities were performed to establish site development
requirements and plant operating parameters conclusively before final determina-
tion of site location. Within the framework of the comparative screening metho-
dology used in Phase II of the study, Site S-1 was the preferred site in the study
area. Advantages include proximity to, but nonencroachment on, economically
recoverable lignite deposits, a pond configuration resulting in an efficient water
circulation pattern, and minimal impact on existing land uses. In addition, this site
provides suitable foundation conditions for the plant and an earth-fill dam.
Favorable atmospheric dispersion characteristics are enhanced by the rolling terrain
and remoteness from other major emission sources, with the exception of the Martin
Lake Power Plant located 15 miles away. Disadvantages of the site include the
need to construct a railroad spur of up to 13 miles long; the apparent inability of the
cooling reservoir to support more than one unit for cooling purposes, if makeup
water to the pond is not available for a period of 1 year; the need to provide saddle
dikes in order to contain the pond at flood elevations; and the probable need to
provide some way to seal portions of the pond perimeter, under the dam, and on

abutments to prevent possible seepage problems.



3.4.2 Alternative Electric Generating Station Designs

3.4.2.1 Cooling System Alternatives

The cooling system will remove excess or "waste" heat contained in the
steam passing through the condenser. "Spent” or "exhausted" steam (i.e., steam at a
temperature and pressure at which it cannot readily accomplish additional work) is
condensed into boiler feedwater by the circulating water system and returned to the
boiler, where it is again converted to useful steam. The waste heat of the "spent”
steam is thus transferred to the circulating water and must be removed before this

cooling water can be used again.

Seven alternative cooling systems to remove waste heat from circulating
water were considered: cooling reservoirs, spray canals, dry cooling towers, wet
natural draft towers, wet mechanical draft towers, wet-dry towers, and a once-
through system on Lake O' The Pines or the Sabine River. The cooling reservoir
scheme was chosen for the proposed plant for reasons elucidated in the following

subsections.

Spray Canals

In spray canals, heat dissipation is accomplished by evaporation,
convection, and radiation. The evaporative process occurs when the heated
circulating water is exposed to cooler air and is enhanced by continuously running
this water through the nozzles of spray modules. The resultant aerosol offers

increased surface area at a greater relative velocity for faster evaporation.

Water drift produced by spray modules could create ground fog under
appropriate weather conditions. The poor thermal performance and low cooling
efficiency of the spray module system, along with the high operating and mainte-

nance costs, diminish overall plant efficiency and make this a costly alternative
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cooling system. For these reasons, and because of limited operational success, the

spray canal system was eliminated from consideration.

Dry Cooling Towers

In dry cooling towers, heated cooling water from the plant's condensers
is pumped through banks of finned-tube heat exchangers. Fans force air past the
heated finned tubing and out of the tower, where the heat is dissipated by
conduction and convection to the ambient air. This totally closed system does not
depend on water evaporation for cooling. Since the heated water is never in direct
contact with the air, no evaporation or drift is lost and no makeup or blowdown is

required.

A very large cooling tower is needed to provide sufficient surface area
for heat transfer. Initial expenditures are great, and the high plant auxiliary power
requirements, due to the large number of fans needed for efficient operation, are
extremely costly. These considerations make dry cooling towers infeasible as an

alternative cooling system.

Wet Natural Draft Cooling Towers

Natural upward drafts through this type of tower are created as a result
of differences in density of the warmed air inside the tower and the cooler air
outside, Outside air, drawn in by the upward drafts, contacts the circulating water,
which is pumped to the fill elevation of the tower and allowed to fall. Mechanical
draft towers, therefore, need only be 50 to 60 feet high, much lower than those
using natural drafts. Like the spray canal, this type of tower can produce ground
fog under appropriate meteorological conditions. Evaporation pond capacity would
also be required to accomodate the cooling tower blowdown and prevent water

quality deterioration in nearby streams.
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Wet-Dry Cooling Towers

Dry and evaporative methods of cooling are combined in wet-dry cooling
towers. The parallel-path-type tower operates as follows: Ambient air is drawn in
parallel paths through a dry finned-tube heat exchanger system. The dry heat
exchanger system minimizes the potential for ground-level fogging and icing during
the winter months, The air leaves this section at a high dry bulb temperature and
low relative humidity and then mixes with the air leaving the wet evaporative
cooling section. This mixed air is emitted from the tower in a warm, unsaturated
condition, which reduces the plume and the potential for ground-level fogging and
icing. The reduced evaporation from the tower resulting from a reduced plume

permits a commensurate reduction in the amount of makeup water required.

The performance advantages of the wet-dry tower are best utilized when
the power plant is operating at a high load factor during_ cold weather. However,
since peak electrical demand generally occurs during hot weather in the SWEPCO
service area, the benefits of this cooling system are not applicable to the proposed
power plant. Also, an evaporation pond for the cooling tower blowdown would be

necessary to safeguard water quality in area streams.

Wet Mechanical Draft Cooling Towers

The same principle of heat transfer as in wet natural draft towers is used
in wet mechanical draft cooling towers, but instead of depending on the "natural
draft" process, they employ an "induced draft" created by motor-driven fans. The
balance between relatively small tower height and the use of motor-driven fans
proved to be the most economical of the cooling tower alternatives. The lower
tower height also reduces local aesthetic impacts resulting from the presence of the
plant. Like the spray canal, this type of tower can produce ground fog under
appropriate meteological conditions. A makeup water pond is needed for this type

of facility.

3-13



Once-through Cooling System

Once-through cooling was formerly the most commonly used means of
eliminating waste heat from power plants. Proximity to a sufficiently large and
stable source of water is requisite for efficient operation. This method consists of
pumping water from the water source to the plant, where this water absorbs waste

heat in a condenser and then is discharge back into the water source.

Lake Q' The Pines is not considered close enough to the proposed plant
for efficient use of once-through cooling. When considering the Sabine River, the
plant would have to be shut down during periods of minimum flow as sufficient
cooling water would not be available. Moreover, Federal and State effluent

temperature requirements could be very difficult or impossible to satisfy.

Cooling Reservoir

The cooling reservoir is a closed-cycle, recirculating system. Cooling
water is discharged to the pond from the condensers, recirculated through the
reservoir for cooling, and again withdrawn from the reservoir. This cyclical flow
pattern induces artificial currents that permit a long retention time in the reservoir
for heated water, allowing it to cool enough (through evaporation, conduction and
radiation) to be reused in the condenser. Natural runoff and spillage from the
cooling reservoir are usually of sufficient volume and frequency to prevent
development of abnormally high TDS (total dissolved solids) concentrations in the

cooling reservoir.

The cooling reservoir was selected as the optimal cooling system due to
the availability of land for a pond site and the lower cost as compared to a cooling
tower system that requires expensive fans to be purchased and operated. This fact,
along with other system features discussed in the following sections, establishes the

cooling reservoir as the optimal cooling system for the Henry W. Pirkey Power
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Plant - Unit 1. The cooling reservoir will be formed by constructing a dam across

Brandy Branch.

3.4.2.2 Biological Control Alternatives

Organic-Based Microbiocides

Chemicals such as chlorophenols, amines, mercurials, copper salts, and
acrolein can also be effective in controlling algae and slime in cooling systems.
However, most are less degradable, more toxic, and more expensive than chlorine
and would be needed in large dosages. As no real advantage could be derived from
their use, the organic-based biocides were rejected as agents to control biological

deposits.
Ozonation

The introduction of ozone (03) into water for biocidal purposes is
presently used to a limited extent in the tertiary treatment of municipal waste-
water. Ozonation is also employed in industrial waste treatment for oxidation of
phenolic wastes, destruction of cyanide wastes, decomposition of organic wastes,
purification of wastewater from coke plants, and other special applications. Its
operational cost, however, is prohibitively high, compared with traditional chlorina-
tion. Capital investment for an ozonation plant would be two to three times higher
than a comparable chlorination installation, and as present equipment for producing
ozone is very inefficient (conversion efficiencies are only about 10 to 14 percent),
operating costs would run three to four times higher. Thus, ozonation was not

considered a feasible alternative to chlorination for largely economic reasons.

Mechanical Cleaning

The design of the service water system makes mechanical means of

preventing biofouling impractical except in the main condenser. If a mechanical
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cleaning system were used in the main condenser, a separate chlorine injection
system would be needed to protect the service water system. Due to these
considerations, as well as the much greater capital and operating expenses of the

mechanical cleaning system, chlorination was determined the superior method.

Chlorination

Periodic chlorination will be used at the proposed power plant to control
biological deposits on the heat-transfer and other surfaces in the circulating and
service water systems. Chlorine was selected as the biocide because of its proven
effectiveness in a long history of use, its relatively short breakdown time, and its
low cost. Alternative control methods considered were organic~-based micro-

biocides, ozonation, and mechanical cleaning.
3.4.2.3 Air Pollution Control System Alternatives

Stack Emission Control Systems

Particulates

Alternative particulate removal systems considered were "cold-side" and
"hot-side" electrostatic precipitators, mechanical collectors, fabric filters, and

Venturi scrubbers.

An electrostatic precipitator on the downstream side of the boiler air
heaters ("cold-side" installation) was chosen for removing fly ash from the flue gas.
The electrostatic precipitator will remove particulate matter by charging the
particles in the flue gas stream with an electrical current and collecting the charged
fly ash particles on surfaces having an opposite charge. Periodically, the collecting

surfaces will be rapped, causing the particles to fall into collection hoppers below.



A "hot-side" precipitator works in much the same manner as a "cold-
side" precipitator, except it is located upstream of the air heaters. For low-sulfur,
sub-bituminous coal, a "hot-side" precipitator may be used to take advantage of
lower fly ash resistivities that usually exist at higher flue gas temperatures. For
lignites, however, ash resistivity usually does not decrease with increasing flue gas
temperatures. Therefore, a "hot-side" precipitator would not perform as well as a
"cold-side" unit and would have to be much larger physically to handle the larger

volumetric flue-gas flow at the higher temperature.

One mechanical means to remove fly ash from flue gases is by filtering
through porous fabrics. The performance of these fabric filters has not been
reliably demonstrated for fossil-fuel-fired power plants for extended operating
periods. Basic equipment in a filterhouse (baghouse) includes cylindrical fabric bags
that are supported top and bottom within a housing structure. The flue gases enter
from one end and are moved through the filter by either suction or propulsion.
Particles suspended in the gas stream adhere to the filter medium and are thus
removed from the gas stream. When dust buildup on the filter surface becomes
excessive, the unit is cleaned by one of the following methods: reverse flow
(backwash); shaking, rapping, or vibrating the filter element; complete or partial

collapse of the filter elements; or a combination of these methods.

The major disadvantage of fabric filters is the necessity for frequent
maintenance and repair due to short bag life (1- or 2-year guarantee) and sensitivity
to acid dew point variations. Filterhouse and other mechanical dust collectors do
not provide the particulate removal efficiency required to meet particulate and
opacity emission limitations. Their performance has, to date, not been reliably

demonstrated on large-scale utility power plants.
The use of Venturi scrubbers for particulate removal would require more

fan power than any of the above alternatives. Also, wet scrubbers would be very

susceptible to premature failure from wear and to plugging due to the abrasive
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nature of lignitic fly ash. The fly ash/water waste resulting from this process would

create an additional disposal problem.

Precipitator performance will depend on the physical and chemical

properties of the flue gas and of the collected fly ash particles.

Sulfur Dioxide (SOZ)

Alternatives to the chosen limestone system considered were fuel
mixing, fluidized-bed combustion, recovery FGD (flue gas desulfurization) systems,
lime/alkaline fly ash FGD system, lime FGD, double alkali FGD, the spray-dryer
type SOZ-removal system, and fuel benefaction. Other methods for removing sulfur
from the fuel prior to combustion, such as liquefaction or gasification, are not
technologically or economically feasible at this time for power-plant-sized instal-

lations and, therefore, were not considered.

Sulfur emissions can be controlled by mixing the fuel before combustion
to ensure that the fuel burned will be the average analysis fuel (a fuel mixture with
an averaged sulfur content). This control strategy was not selected because it alone
is not sufficient to meet the necessary removal efficiency requirement for the

project, since only one fuel source is currently being considered for use.

Sulfur dioxide can be captured during the combustion process in a
fluidized-bed boiler. Fluidized-bed combustion systems, however, are still under
development and are not commercially available for large-scale utility application.

They were, therefore, not selected.

Recovery FGD systems produce a marketable product, usually elemental
sulfur or sulfuric acid, from the SO2 collected from the flue gas. Many types of
systems are being developed, but operating experience on the two types of recovery

systems commercially available (the Wellman-Lord Process (W-—LJ and the MgO
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Alkaline Process) is limited. There is only one full-scale (115 megawatt) WL Process
currently operating on a coal-fired utility boiler in the United States, although there
is additional experience on oil-fired industrial boilers. There is only one partial MgO
system (about 40 megawatts) currently installed on a coal-fired utility boiler in the
United States, and operation has been brief. There has been additional experience
with the MgO system on coal- and oil-fired utility boilers, but these systems have

been dismantled.

Although recovery FGD systems appeared to hold some promise for
future applications, there are at present only two systems operating in the United
States. The economic practicality of a recovery system depends on the quality of
sulfur produced by a regeneration facility, which may or may not be owned by the
utility and located on the site. The purity, amount, and local demand would
determine the credit to the utility for the sale of the product. As a result of these

considerations, recovery flue gas desulfurization systems were not selected.

Another technically feasible FGD system is the lime/alkaline fly ash
system. This design, however, has not been demonstrated to be capable of SOZ

removal efficiencies greater than 65 percent, so that it would meet the SOZ removal

efficiency required to comply with the applicable NSPS limitations.

Of the throwaway-type flue gas desulfurization systems commercially
available, lime and limestone scrubber systems are the most technically advanced,
based on operating experience and system availability. One additional throwaway
scrubber system is the double alkali process, which may have some advantages over
lime/limestone systems. Lime and limestone systems have been demonstrated on
commercial installations similar to the proposed lignite-fired units. Double alkali
systems are promising, and the chemistry has been demonstrated at a prototype
system. All of the aforementioned throwaway systems operate in a similar fashion

but use different reactants for SOZ removal.
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The major advantages of a limestone system over lime and double alkali
systems are a lower reactant cost and the general availability of limestone in the
quantities required. Although a limestone system consumes more power than a lime

system, it is less energy intensive since substantial fuel is required to produce limes.

The spray-dryer-type SO2 removal system is still in the developmental
stage, with only two pilot plants planned and no full-size commercial units yet on
order. The spray-dryer-type system uses a fabric filter to collect SO2 and
particulate matter from the flue gas stream. As mentioned before, the fabric-filter

particulate collector is still in the developmental stage.

A variation of the spray-dryer, utilizing air atomization and SO2 and
particulate matter collection by electrostatic precipitator, is also still in the
developmental phase and has not yet been demonstrated to be suitable for full-size

power plant applications.

Washing the fuel before combustion to remove sulfur and ash (bene-
faction) was not considered practical due to the amount of water required, the
resulting - water disposal problem, and the loss in fuel-handling capability resulting

from wet lignite.

The proposed system for SO2 removal from the flue gas stream is a wet
limestone absorption FGD system. The flue-gas desulfurization system will consist
of several parallel vessels called "scrubbers" or "absorbers" that mix the SOZ-laden

flue gas with a limestone slurry. In the scrubber, SO, will react chemically with

2
water and limestone to form a precipitate in the limestone slurry removed by
blowing down. The SO, in the flue gas will be converted to a sulfate (SO4) in the

precipitate and will be removed from the system as a waste in the blowdown stream.
The limestone slurry will be circulated through the absorbers continuously. Inside
the absorbers, the limestone slurry will be sprayed into the flue gas stream and will

be further dispersed by layers of packing to ensure close contact with the flue gas so

the chemical reaction can take place.
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Nitrogen Oxides (NOx)

NOx emissions will be controlled by burner design, burner arrangement,
and furnace design. The only other methods of controlling NOx considered were
different forms of boiler design, such as flue gas recirculation and staged combus-
tion, which were offered by various boiler manufacturers during the plant predesign-
ing phase. NOx scrubbing was not considered because this method is not yet
commercially available. Various boiler operating modes, such as low excess air
firing, reduced air preheating, and reduced load operation, were also not considered
as these are not positive means of controlling NOX, but preventative measures that

rely on "off-design" operating to reduce NOx emissions.

Boiler furnace design and arrangement of burners will be coordinated to
increase the burner-zone cooling surface, reducing the burner-zone heat release
rate and flame temperature to minimize NOx formation. The boiler will be
equipped with dual-register circular burners that utilize an inner and outer burner
register. Initial burning of the fuel will occur near the burnmer in a fuel-rich
atmosphere. The balance of the secondary air will be introduced through the outer
register. This additional air will complete combustion and will maintain an oxidizing

atmosphere near the furnace walls, resulting in lower NOx formation.

Flue gas recirculation inhibits NOx formation by reducing combustion
temperature and oxygen concentration in the burner zone. Flue gas recirculation
requires additional ductwork, dust collection equipment, and gas recirculation fans.
These fans are often very troublesome because they must handle a flue gas laden
with sintered fly ash, which can cause premature fan erosion. Additionally, the fly
ash collected in the mechanical separators must be disposed of, which requires more
fly-ash removal equipment. Although some fly ash can be removed using flue gas
recirculation, no credit can be taken in the sizing specifications for the main

particulate collection equipment.
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Staged combustion also inhibits NOX formation by reducing burner-zone
combustion temperature and oxygen concentration. In staged combustion, an
insufficient quantity of air is admitted with the fuel at the burners. This reduces
available burner-zone oxygen and causes a lower combustion temperature, thereby
reducing NOx formation. Additional air is added through excess air ports at the top

of the burner zone to assure complete fuel combustion.
Fly Ash Removal

Alternative fly-ash removal systems considered were the vacuum-type

removal system and the pressurized, pneumatic-type removal system.

In the vacuum-type removal system, air under slightly negative pressure
is used to draw the fly ash through the pipeline conveyor. The motive force
(vacuum) is supplied by vacuum-producing equipment that requires large quantities
of water. Some water and fly ash get mixed, no matter how stringent the methods
used to keep them separated. The ash/water mixture creates another disposal
problem. The capacity of the vacuum-type system also is limited because the
amount of vacuum produced is limited. With lignite, a lot of fly ash occurs, which
will require many parallel vacuum systems to meet removal capacity requirements.
Operating facilities using this type of system have experienced considerable

operational and maintenance difficulties.

An alternative vacuum-type system considered was to produce a vacuum
by using mechanical vacuum pumps. However, small amounts of fly ash still manage
to reach the vacuum pumps and cause mechanical problems. Also, the capacity of

the system is limited by the amount of vacuum produced.
Fly ash collected in the electrostatic precipitators will be removed from

the precipitator hoppers by a pressurized, pneumatic-type removal system. The

pressurized removal system will essentially use air under positive pressure to blow
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the fly ash through a conveying pipeline to the fly ash storage silo. The motive
force (pressurized air) will be supplied by rotary blowers. Once in the storage silo,
fly ash will be removed for blending with waste sludge from the SOZ removal

system.

Use of Tall Chimneys for Pollutant Dispersion

The electric power industry has, in many instances, employed the tall
chimney in an attempt to maintain reasonable ground-level air quality in the
vicinity of power-generating stations. Debate is active, however, both nationally
and internationally, regarding the effectiveness of these chimneys in overall

pollution management.

An EPA-supported research program conducted to determine the local
areal extent and effects of power plant emissions from tall chimneys found that tall
chimneys serve to reduce and, in some cases, eliminate the significant ground-level

pollutant concentrations that occur when using short chimneys (Schiemeir, 1972).

Since the ambient concentration of pollutants is the primary control
criterion, the effective height of emission is a very important parameter. The
height of emission is determined by two additive factors, the height of the chimney
and the height of plume rise due to buoyancy and momentum. The plume will

continue to rise as long as the flue gas temperature exceeds that of the ambient air.

The thermal rise achieved by particular emission rates and reduction of
ground-level concentrations in specific cases have been subjects of controversy. It
is clear, however, that increased chimney height and thermal rise. will resuit in
lower ground-level ambient effluent concentrations. Notable benefits derived from

the use of tall chimneys include the following:
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(1) A tall chimney located in open, uncorﬂplicated terrain will signifi-
cantly reduce local ground-level concentrations of gases and small
particles, compared to release of the same emission at a lower
level.

(2) A tall chimney can effectively remove a plume from special
localized wind circulation patterns, such as aerodynamic down-
wash, that tend to return pollutants to ground level in higher than
normal concentrations.

(3) A tall chimney of the proposed height of 525 feet could emit a
plume in an inversion that, because of its height, would dispense at
greater distances and result in lower ground concentrations at

point of impact.
EPA now has regulations limiting theoretical stack heights; SWEPCO will comply
with these requirements and achieve dispersion under air quality criteria. The
proposed stack meets the tall stack guidelines for credit given during modeling
emissions.

3.4.2.4 Waste Treatment Systems Alternatives

Sanitary Waste Disposal Systems

Three sanitary waste systems were considered for the proposed Henry W.
Pirkey Unit-1 Power Plant Project: 1) existing sewage treatment plant; 2) septic

tank; and 3) packaged plant.

Existing Sewage Treatment Plant

The sewage treatment plant nearest the proposed power plant site is
located in Longview, approximately 10 miles to the northwest. Piping sewage this

distance would be unacceptably costly, so this method of disposal was eliminated

from consideration.
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Septic Tank

A relatively large volume of sewage will be generated during both
construction and operation of the plant. Although small-volume (residential) septic
tank systems may be feasible given the soil conditions in the site area, the
permanent ground-water level would affect the disposal of large volumes of wastes,
resulting in adverse environmental effects. On these grounds, this waste disposal

technique was deemed unsuitable.
Packaged Plant

A packaged extended aeration unit with secondary treatment and chlori-
nation is the sanitary waste disposal system chosen for use at the proposed Henry W.
Pirkey Power Plant-Unit 1. The permanent sanitary waste system will discharge to
the ash pond system. An effluent discharge permit application has been completed
and forwarded to TDWR. (Impacts are discgssed in Sec. 4.2.2.4). Maintenance and

operations of this system will be performed by SWEPCO.
3.4.2.5 Wastewater Handling Alternatives

SO, Removal System/Sludge-Treatment System Drains

Rainwater runoff, housekeeping drains, equipment drains, and system
emergency bleeds from the SO2 removal system and from the sludge treatment
facility will all be collected and routed to a "surge" pond, an impervious holding
basin, and allowed to settle. From the surge pond, the decanted water will be
pumped back to the SO2 removal system as makeup, or processed through the
wastewater treatment system. Sedimentation will be removed from the pond
periodically and conveyed to the sludge-treatment system, where it will be
processed like SO2 removal system waste slurry. If the drains or bleeds contain a

large percentage of solids, they will be routed to an "auxiliary surge" pond, where
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they will be allowed to further thicken by evaporation. This thickened material will
be removed from the pond and processed through the sludge-treatment system. Any
water decanted from the contents of the auxiliary surge pond will overflow into the
surge pond and will be returned to the SO2 removal system as makeup. There will

be no discharge of SOZ removal system contaminated water.

Boiler Blowdown

Boiler blowdown will be routed to the bottom ash basin and mixed with
the ash sluice water. The quality of the boiler blowdown water will be good
compared with other plant waste streams, including the bottom-ash basin blowdown.
Alternatives considered were (1) using the blowdown as makeup to the unmit's
demineralizer and (2) treating the blowdown in the wastewater treatment system.
Using blowdown as demineralizer makeup would require large storage tanks to store
and cool the blowdown until the need for demineralized water developed and the
demineralizer began to operate. This method was less economical than routing the
blowdown to the ash basins. Routing the boiler blowdown to an equalization basin
and treating it in the wastewater treatment system was also comnsidered. This is

discussed in the section on bottom ash blowdown.

Demineralizer Wastes

Demineralizer regenerant wastes, pretreatment system clarifier blow-
down, and general water-treating area chemical drains will be routed to a chemical
sump, then pumped to the surge pond and finally travel to the wastewater treatment
system or the reclaim sump for use as plant water makeup. The acidic constituents
of these wastes will be neutralized by the alkaline constituents of the demineralizer
wastes. The only alternative considered was routing the demineralizer wastes to the

ash basin wastewater treatment system.
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Metal Cleaning Wastes

Waste generated during chemical cleaning of the boiler (performed once
every several years) may be routed to the metal cleaning waste pond. If discharge is
necessary, this waste will then be routed through the wastewater treatment system.
Disposal in the bottom ash basin was considered, but regulatory requirements

preclude this alternative without prior treatment for removal of dissolved metals.

Ash Hopper Overflow

Excess water added to the ash hopper for cooling, flushing, and sealing
will overflow into the ash hopper pit sump. From there, the water will be pumped to

the bottom ash basin and mixed with the ash sluice water.

Bottom Ash Blowdown

In addition to bottom ash sluice water, boiler blowdown and ash hopper

overflow will be routed to the bottom ash basin.

In the ash basin, these wastes will mix with the ash system sluice water.
In some cases, the chemical composition of the various waste streams will tend to

neutralize the bottom ash water, but usually not to any marked degree.

In addition to adding liquid volume to the basins, the wastes will cause an
increased concentration of dissolved solids. To regulate volume and to help control
solids buildup, a blowdown stream from the bottom ash basins will be used. This
blowdown stream will be routed to either the SOZ-'removal system, where it will
serve as makeup for the scrubber, or to the wastewater treatment system, where it

will be treated (if the SOZ-removal system is inoperative).

3-27



Bottom ash will not contain any trace metals that would result in a
discharge in excess of any water quality standards, criteria, or limitations. Bottom

ash system blowdown will be discharged to the cooling system reservoir.

Lignite Pile Runoff

Runoff water and sump discharges from all the lignite storage pile and
handling facilities will be collected and routed to the lignite-pile runoff basin.
Here, the water will be allowed to settle. The lignite pile runoff water will be
subject to regulation under applicable sections of 40 CFR 423. These standards of
performance require that the pH of the effluent be within the range of 6.0 to 9.0
and the TSP be less than 50 mg/l. If the pH and suspended solids are within
acceptable limits, the water will be discharged. If additional treatment is required,

the water will be routed to the wastewater treatment system.

Wastewater Treatment System Effluent

The wastewater treatment system effluent will be routed back to the
cooling reservoir. The only alternative would have been to pump this water to the

Sabine River. This is not considered necessary at this time.

Wastewater Treatment System Drains

Wastewater treatment system clarifier blowdown, equipment drains,
equipment overflows, and system recycle flows will be routed to the previously
mentioned "surge" pond. There, the wastes will settle and the decanted water will

be pumped back to the SO2 removal system as makeup.
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Low-Volume Wastes

The following miscellaneous plant drains, not requiring treatment, will
be routed directly to the cooling reservoir: roof drains, storm drains, electrical
manhole sump pump discharges, demineralized water storage tank drains, and’

uncontaminated plant runoff.

Miscellaneous plant drains will be routed to the cooling reservoir through
a drain collector pit (with oil separator) because (1) they may contain trace amounts
of oil in case of accidental spillage or, (2) routing will be easier to the collector pit
than directly to the cooling reservoir because of source location. These plant drains
are as follows: fuel oil pump drains, turbine oil room drains, transformer drains,
turbine oil tank drains, water treatment building drains (clean), pretreatment drains

(clean), and filtered water tank drains.

Cooler Drains

Service water used in various plant equipment coolers will be collected
in a common header and.returned to the plant's circulating water system. From
there, the water will go to the cooling reservoir. Before being discharged into the

circulating water system, the equipment cooler drains will be monitored.

Service-Water Strainer Backwash

Backwash from the service-water strainer will be routed to the plant's
circulating water system and, from there, to the cooling reservoir. In the cooling

reservoir, the suspended solids in the backwash water will settle out.
An alternative method would have been to collect the backwash in a

low-volume equilization basin and then route the volume through the wastewater

treatment system at a regulated flow. Since the only unacceptable constituent in
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the backwash water would be suspended solids, originally from the cooling reservoir,
and since the cooling reservoir would provide a much longer retention time for
settling, little justification would exist for routing these drains to the wastewater

treatment system, which would have increased the system size.

Ash and Scrubber Sludge Handling and Storage

Bottom Ash Handling

One alternative considered for handling bottom ash was identical to the
method selected, except that it used dewatering bins. In this method, the ash
sluiced from the bottom ash hopper would be directed to these dewatering bins.
Here, the water would be drained off and stored in a holding pond and pumped back
to the plant to be reused in the sluicing operation. The dewatered ash would be
trucked to the ash basin for storage and eventually sold off-site, disposed of, or used
on-site. This system was not considered economically feasible due to the high cost

of extra equipment and the additional holding pond required.

Another alternative considered was the drag-link, wet-ash extractor
system, where a drag-link conveyor removes the bottom ash from a shallow ash
hopper beneath the boiler continuously. Once removed, this ash would be trucked,
sluiced, or conveyed to bottom ash basins for storage. This system was not

considered economically feasible, nor readily available from domestic suppliers.

Bottom ash produced by the boiler will be collected in a bottom ash
hopper under the boiler and hydraulically sluiced to one of two bottom ash basins
periodically. The sluice water will be decanted and pumped back to the plant to be
used again in the sluicing operation. Bottom ash will be sluiced approximately
3 hours during every 8-hour shift. Bottom ash will be stored in the ash basins.
Periodically, the basins will be drained and the bottom ash will be removed and sold

for use off-site, disposed of, or used on-site. Two basins would be provided so that

one can be cleaned while the other is in use.
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Economizer Ash Handling

Large particles of fly ash will be collected in the economizer hoppers
under the boiler rear pass. As the fly ash settles out in the hoppers, it will be
removed by gravity and stored in two dry volume storage tanks. Periodically, the
ash will be removed from the two storage tanks by a pneumatic-type, vacuum
pipeline transporting system and will be conveyed to an air separator. The
transported air will be separated from the ash/water mixture produced by the
vacuum equipment. This clean air will be discharged. The ash/water slurry will
flow to the bottom ash basins through the bottom ash hopper discharge lines. In the
basin, the water will be decanted off and returned to the plant for reuse in the

sluicing process.

The only alternative to this method considered was to store this ash in
two water-impounded storage tanks and to use jet pumps to sluice the stored water
and ash to the ash basins. Because this ash could possibly plug and solidify when

stored wet, this alternative was rejected.
SOZ Removal System Sludge Handling

Landfill — Waste slurry blowdown from the SOZ removal system will be
dewatered, blended with fly ash from the storage silo, and trucked to an on-site
landfill for disposal. Dewatering of the SOZ removal system waste slurry will be
accomplished by passing the slurry through parallel thickeners and then through
parallel rotary-drum vacuum f{ilters. Water decanted from the sludge will be
returned to the SOZ removal system as makeup. If the SOZ removal system is not
operating, but sludge is still being dewatered, the water will be sent to the plant

wastewater treatment system.

From the vacuum filters, the dewatered sludge will be conveyed to

mixers where fly ash from the storage silo will be blended with the sludge. From
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the mixers, the dry sludge will be conveyed to a truck load-out area, where it will

be loaded into trucks and transported to the landfill site for disposal.

A lime additive system will be included in the sludge treatment facility
to provide the capability of producing higher-strength dry sludge for lining the
disposal area. The system includes 100 percent redundancy so that any piece of

system equipment can fail without reducing the system's capacity.

The proposed landfill(s) will be designated tract(s) of land owned by
SWEPCO. A total volume of 15,517 acre-feet is required for the life of the project
(24 years). The area(s) will be divided into landfill cells. Topsoil will be excavated
from the landfill cell site. Fixed ash will be placed in the cell as a lining base, if
required. The area will be filled to an appropriate depth and a cap of fixed waste
placed on top. The landfill cells will then be covered with topsoil and vegetated.
Sediment ponds will be required to receive and treat runoff during the landfill
operation. The completed landfill waste will be isolated from ground-water and
surface water systems (see Sec. 4.2.2.4). Surface water treatment during the

landfill operation may be required.

Return to Mine — For this alternative the waste would be returned to

the valleys between spoil ridges in a fixed state for disposal prior to spoil grading.
The operational feasibility of this alternative in all weather conditions is uncertain.
The potential for the development of hazardous leachate from the fixed ash wastes
is unknown and will require further research under field conditions. There also exist
liabilities associated with this disposal method if these wastes are declared to be
hazardous by State or Federal environmental regulatory agencies. The EPA has
temporarily determined these wastes to be non-hazardous. However, this is

currently undergoing study, and a determination will be made at a future time.

Reclamation — There is a possibility that the ash/sludge waste could be

used as a soil amendment (substitute for lime) during reclamation in the adjacent
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lignite mine. The potential for this utilization of the waste will require considerable
feasibility research. The major advantage of this scheme, if practical, is that it
would provide for a final disposal of the waste and at the same time reduce the cost

of reclamation.

Mill Rejects — Pyrites and tramp metal incapable of being ground by the
boiler pulverizers (mills) will be rejected by the pulverizers and collected in
individual hoppers located on each pulverizer. Periodically, rejects will be sluiced
hydraulically to a common pyrite storage tank. Pyrites will be removed from this
tank from time to time and hydraulically sluiced to the bottom ash basins. As with
bottom ash, the sluice water will be decanted to the basin and returned to the plant

to be used again in the sluicing operation.

One alternative considered was to dump the mill rejects on the boiler
room floor and remove them manually. The rejects would then be trucked to a
disposal site. This method was rejected because it would create housekeeping

problems.

Another alternative considered was to sluice the rejects from each
individual pulverizer hopper to the bottom ash hopper. The mill rejects would then
be sluiced to the bottom ash basin simultaneously with the bottom ash. This method
was not used because introduction of pyrites into the bottom ash hopper could cause

water to splash on the hot tubes forming the floor of the boiler furnace.

3.4.3 Alternative Transmission Facilities

In order to tie the Pirkey Power Plant into its bulk transmission system,
SWEPCO evaluated several transmission alternatives. One alternative considered
was to build a 345 kV line to Shreveport and a 345 kV line to the Knox Lee Power
Plant. The.other alternative was to rebuild and tie into the 138 kV lines that exist

in the plant area. The alternative of building 345 kV lines was rejected because of
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the higher cost as compared to the rebuilding of the 138 kV lines existing in the

plant area.

The preferred alternative is to rebuild the existing lines. Approximately
11.7 miles of new 138 kV line and ROW will be required. A description of the

proposed transmission facilities is provided in Sec. 3.5.1.11.

344 Alternative Makeup Water Facilities

3.4.4.1 Sources of Makeup Water

Local Municipalities

No local municipalities provide water service to the plant site area. It is
unlikely that if such service was available, the quantities of water needed for
makeup could be provided by existing municipal systems. Therefore, this alternative

was rejected.

Sabine River

The nearest major surface water system to the power plant site is the
Sabine River, located two miles to the south. The Sabine River Authority was
contacted regarding availability of water and it was determined that upsteam
industrial facilities had prior water rights claims on the existing water in the basin.
Also, it was determined that the flow in the Sabine River during low-flow conditions
was inadequate to provide needed makeup during drought conditions. Therefore, this

alternative was rejected.
Cypress Bayou
The nearest major surface water system to the power plant site,

discounting the Sabine River, is the Cypress Bayou Basin, approximately 20 miles to

the north. The Northeast Texas Municipal Water District advised that sufficient
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water was available in storage at Lake O' the Pines to meet the projected water
needs of the proposed facility. Therefore, this alternative was selected, despite the

lengthly distance of transport.

3.4.4.2 Intake Structure Design

The same screen-type alternatives were considered for this structure as
were considered for the cooling reservoir intake structure, which are discussed
below in Sec. 3.4.4.4. However, fixed panel screens were selected for use over
travelling screens due to the remoteness of the location from the plant site, an
important consideration since travelling screens must be operated at their location.
The intake velocity of water entering the pump house will be 0.5 feet per second or
less, thereby minimizing impingement and entrainment of aquatic organisms. Fixed

panel screens have proven effective at other similar installations.

Several alternative pump house locations were considered, including off-
shore submerged, off-shore surface, and inland embayment. With the off-shore
submerged intake structure, water would be withdrawn through a submerged inlet
located in the Big Cypress Bayou channel. This alternative would be costly to
construct and would be difficult to maintain. An off-shore surface intake would
have these same disadvantages and might pose a hazard to navigation in Big Cypress
Bayou. The inland embayment would require some excavation to create a channel
inland from the shoreline to the pump house. Such channels have been found to be
attractive to certain fish species and would therefore increase the potential for

impingement and/or entrainment.

3.4.4.3 Makeup Water Pipeline

Six alternative pipeline routes were evaluated and are presented in

Fig. 3-2. The preferred route was selected because of environmental, engineering,
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and economic constraints. This route is also the shortest of the alternative routes

considered.

3.44.4 Circulating Water Intake Structure Design

The proposed circulating water intake structure for the Henry W. Pirkey
Power Plant - Unit 1 will consist of a screen house located within a bay on the shore
of the cooling reservoir. This screen house will contain circulating water pumps,
service water pumps and strainers, a fire pump, and debris-removal equipment.
Five types of intake screens were evaluated: 1) inclined screens; 2) fixed panel
screens; 3) horizontal screens; 4) revolving screens; and 5) conventional vertically

rotating screens.
Inclined Screens

The inclined traveling screen is a modification of the conventional
vertically traveling screen; its advantages and disadvantages are similar. Relatively
few installations use these screens as they usually experience debris loading that is
very heavy or of a nature that does not readily adhere to a screen. The longer
screen well required, along with other minor variations from the conventional

vertical screen design, make the inclined screen slightly more expensive.
Fixed Panel Screens

Fixed panel screens are mounted upstream of the pumps in vertical
guides that allow them to be raised above the surface of the water. A serious
drawback of these screens is that operators must be immediately available to
remove and clean the screens in the event of a limiting head loss. The possibility
always exists for a sudden heavy debris load to completely clog the fixed screens,
causing plant shutdown and possible collapse of the screens. Although the single

main advantage over conventional vertically traveling screens is a savings in costs
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of mechanical equipment and maintenance for the screen drives and spray wash
pumps, actual operating costs for the fixed screens may be higher if manual cleaning
is required frequently. Due to these factors, many fixed screens originally installed

for economic reasons have had to be replaced with traveling screens.
Horizontal Screens

The specific design purpose of the horizontal screen is to protect fish
and, as such, is a major advance in mechanical screening technology. This screen is
still in the experimental stage, however, and it will be some time before installment

in major steam electric power plants is economically feasible.
Revolving Screens

Vertically and horizontally revolving drum screens have never been used
at a United States power plant. Although these screens permit the return of fish to
a body of water, they offer no special advantages for fish protection over other
common screens and require a very large screen structure to limit approach
velocities to those optimal for fish survival. In the case of the proposed cooling
reservoir, returning fish to the pond is of little advantage as there is no current to

carry fish away.
Conventional Vertical Traveling Screens

The conventional vertical traveling screen is the most common mechani-
cally operated screen for power plant intakes in the United States. Other
economically and technically feasible intake structure designs exist, but none are
considered as efficient and reliable as the conventional vertically rotating
(traveling) screens with bar grill. It performs efficiently, has a long service life,
requires little operational and maintenance repair, applies to almost all water

screen situations, and readily adapts to changing water levels. A standard 3/8-inch
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screen mesh will be used because it not only allows effective water passage, but also

reduces the potential entrainment of aquatic organisms.

Deterrent Devices

Techniques other than traveling screens to divert fish from intake
structures include sonic and electrical devices, water jets, hanging chains, and
bubble screens. These devices have been termed "behavioral" screening systems
since their effectiveness depends, at least to some extent, on their ability to induce

fish to avoid them without using mechanical barriers.

The success of experimentation with sound generators has been limited.
Preliminary testing has indicated that fish can become conditioned to low frequency
sounds and have only limited responses to very high frequencies (US DOI, SSFR 403;
Maxwell, 1973; Moorehouse, 1953). Also, increased noise levels have been corre-

lated with detrimental effects on fish growth (Banner and Hyatt, 1973).

Results of experiments with electrical current barriers are conflicting.
The use of electric fields with intake canals is generally discouraged because

contact with the field can so disable fish that they drift into the intake structure.

" Considerable variation exists in response of fish species to air bubble
screens (Maxwell, 1973). Moderate success has been achieved in diverting schools of
fish, but individuals respond unpredictably. Since avoidance of this barrier depends
upon its visibility to fish, success at night or in turbid water is limited (Riesbol and

Gear, 1972; Mayo et al., 1972).

Water jets, hanging chains, and other visual-mechanical systems also
have limited effectiveness (Raney, 1972). Numerous other combinations of physical
and behavioral systems for separating aquatic organisms from intake water have the
potential for improving f{ish protection, but further investigation is needed before

complete evaluations can be made.
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3.4.5 Alternative Railroad Systems

Four alternative railroad routes were established and evaluated for
connecting the proposed power plant with existing railway facilities (Fig. 3-3). The
railroad spur facilities will be used for delivery of materials during power plant

construction and for delivery of limestone and other supplies during plant operation.

As is shown in Fig. 3-3, the alternative routes involved either connecting
to the Atchison, Topeka and Santa Fe Railroad (AT&SF) to the southwest or west
(Alternates A and B) or connecting to the Texas and Pacific Railroad (T&P) to the
north (Alternates C-1 and C-2). Alternate A parallels I-20 to a point where it joins
the AT&SF Railroad southeast of Longview. Alternate Route B proceeds southwest
of the plant site, crosses the Sabine River, and joins the AT&SF Railroad near
Easton. Alternate routes C-1 and C-2 both proceed north from the power plant site
and join the T&P railroad. Route C-1 joins the T&P Railroad in an easterly
direction, while route C-2 joins it in a westerly direction. Alternate routes C-1 and

C-2 are much shorter in length than routes A and B.
Route C-2 is considered the preferred railroad spur route. It is much
shorter in length than routes A or B; does not cross the Sabine River; and joins the

T&P Railroad in a westerly direction, which is the preferred direction.

3.4.6 Alternate Mining Systems

3.4.6.1 Mine Layout Alternatives

The general area considered for surface mining is bounded by I-20 on the
north, the Sabine River on the south, the Henry W. Pirkey Power Plant - Unit 1
complex on the east, and by a north-south line from about 2 miles west of the
intersection of I-20 and Clarks Creek, south to the Sabine River on the west
(Fig. 1-1). Some 38,300 acres of available lignite are present within this area, and

two mine layout alternatives were considered.
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Total Area

The total area alternative involves mining the entire 38,300 acres of
available lignite. Such an operation would require (1) the mining of four streams
(Hardin, Rogers, Clarks, and Hatley creeks) and preemption of important riparian
wildlife habitats and potential cultural resources areas associated with these
streams (particularly Clarks and Hatley creeks) within the project area; (2) mining
the entire portion of the Sabine River floodplain and related wetlands, agricultural
lands, and potential cultural resource areas contained in the 38,300-acre boundary;

and (3) relocation of 13 cemeteries reported in the area.

Partial Area

In the proposed partial area plan, approximately 8,751 of the
38,300 acres available will be surface mined. A portion of the Sabine River
floodplain will be mined, and a small portion of Clarks and Hatley creeks' floodplains
may be impacted by mining activities. A 100-foot buffer zone will be established
around all cemeteries.

3.4.6.2 Mine Operation Alternatives

Lignite Extraction Alternatives

Three alternative mining technologies can be used for coal extraction:

1) underground mining; 2) auger mining; and 3) surface mining.
Underground Mining
Underground mining of lignite is no longer practiced in the United

States. Sediments overlying the mineable lignite are largely uncomsolidated and

would be extremely difficult to support safely and economically. The lignite seam is
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too thin to leave an appreciable thickness as roof material to provide sufficient
vertical clearance for mining equipment and personnel. Mining recovery by the
underground room and pillar technique averages about 50 percent of the recoverable
resource compared with the typical 85 percent mining recovery by surface mining.
Due to the relatively shallow overburden over the South Hallsville Lignite Deposit
and the generally flat nature of the topography, underground mining would cause
subsidence of the ground surface resulting in shallow depressions. Due to these
adverse technical factors and the anticipated high cost of underground mining, this

mining method is not suitable for the South Hallsville Lignite Deposit.
Auger Mining

Auger mining uses a horizontal boring-type machine to recover 20 to
30 percent of the coal resource remaining beyond the final cut highwall of a surface
mine. This type of mining is most prevalent in steep-slope contour surface mines
and has not been applied to any appreciable extent to lignite surface mining. Much
of the reserve limit in the South Hallsville Deposit is defined by lignite that is either
quite thin or of substandard quality. Final cuts delimited by depth of overburden
beyond which lignite could be effectively recovered are excavated in only four
places during the life of the project. Resource recovery and the area affected
would be negligible. However, keeping augering equipment and trained operating
personnel on hand for such limited and occasional use would render the augering
operation uneconomic. Keeping the final cut open until augering could be completed

would hinder contemporaneous reclamation.

Surface Mining

All lignite presently mined in the United States is surface mined. The
lignite seam is exposed by excavating equipment, such as bucketwheel excavators or

draglines, and loaded onto a means of conveyance (e.g., haul trucks) by power

shovels, backhoes, or front-end loaders. After the lignite has been removed from
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the mine pit, the pit is backfilled with overburden material removed from the

excavation of the next mining cut.

Surface mining will provide a maximum recovery level (normally ranging
from 85 to 95 percent) of the proposed South Hallsville Mine's lignite reserve. Also,
the potential for ground-surface subsidence is minimal (see Sec. 4.1.3.4, Subsi-
dence), allowing the mine site to be returned to its original or a higher land-use

productivity.

Qverburden Removal Alternatives

Two overburden removal methods are generally accepted when operating

a lignite surface mine: (1) bucketwheel excavator and (2) dragline.

Bucketwheel Excavators

The use of bucketwheel excavators to excavate overburden and
conveyors to transport overburden has not been successfully applied on a long-term
basis in the United States coalfields. Experience and technology is largely
European. Depth of overburden over much of the deposit would dictate a multiple
benched bucketwheel system, which would result in larger disturbed areas, as

compared to a dragline system.

Draglines

In the lignite region of Texas, draglines are employed extensively for
overburden removal. A dragline will work from a bench on the mine pit highwall and
cast overburden into a mine cut from which lignite has been previously removed.
Dragline pits are normally long (i.e., more than 1 mile long) and relatively narrow,
varying from 90 to more than 150 feet wide. During the course of excavation,

rehandling excavated material may be necessary when overburden thickness
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approaches 90 to 100 feet. When slope stability is poor, mining lesser overburden
thicknesses may be required to have a highwall with a flatter slope. Under these
circumstances, the volume of overburden removed from a mine cut becomes greater
than the capacity available within the mined-out pit in the reach of the dragline.
To obtain sufficient capacity for the spoil, the dragline will rehandle a predeter-
mined amount of overburden by moving it farther away from the working mine pit.
However, in the South Hallsville Mine, the nature and depth of the overburden
materials are well-suited to dragline stripping and will result in a minimum
disturbed area. Where applicable, the use of draglines for overburden removal has
been demonstrated to be the most reliable, most flexible, and least costly stripping

method and, therefore, was chosen for use at the South Hallsville Mine.

Lignite~-Loading Alternatives

Three lignite-loading methods are generally accepted: (1) power shovel,
(2) front-end loader, and (3) hydraulic backhoe.

Power Shovel

Power shovels are employed extensively when loading lignite in Texas. A
high breakout force enables a power shovel to remove lignite without blasting or
ripping. Shovels can load a haul truck parked on top of the lignite seam, thus
keeping trucks off the potentially soft mine-pit floor. Further, crawlers on the
shovels provide greater flotation in the event a wet, soft mine-pit floor is
encountered during later stages of lignite seam removal. However, the loading arc
of a shovel bucket is relatively fixed by machine geometry. This arrangement would
result in poor lignite recovery and unacceptable lignite dilution if used on the thin

seam of the South Hallsville deposit.
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Front-End Loaders

Front-end loaders require good floor conditions to work efficiently since
much of their breakout force is gained through driving into the face of the lignite
seam. Further, good traction is required to minimize cycle times, and trucks must

be loaded while on the mine-pit floor.
Hydraulic Backhoe

Throughout the United States, hydraulic backhoes are gaining acceptance
as a primary lignite-loading method. The hydraulic backhoe is diesel powered and
has both good mobility and the high breakout force necessary for digging unshot
lignite. When loaded by a hydraulic backhoe located on top of the lignite seam,
trucks are not required to locate on the mine-pit floor, eliminating potential
haulage problems caused by soft bottom conditions. The hydraulic backhoe operator
can alsv maneuver the bucket position tp avoid loading waste material, while

extracting virtually all the exposed lignite seam.

Lignite Transportation Alternatives

Three methods for transporting lignite to a mine-mouth power plant are

generally accepted: (1) conveyors (2) haul trucks and (3) trains.

Conveyors

Use of conveyors to transport lignite directly from the loading machine
to the power plant's lignite-handling facility provides a relatively continuous hauling
system. Conveyor haulage reduces the need for a complex haul road system.
However, conveyor systems must be moved as mining progresses and require a great

deal of maintenance.
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Haul Trucks

Compared with conveyors, trucks offer the distinct advantage of higher
mobility and flexibility, When a fleet of haul trucks is employed, mine production to
the power plant can be maintained in the event that several haul trucks are being

repaired.

Trains

A rail system would have to be frequently moved as the mining areas
advance. Rail systems are quite limited in grades that can be traversed and are

economically suited to longer hauls than required at the South Hallsville Mine,

Reclamation Alternatives

Currently two alternative reclamation options are evident. These are
(1) total mixed overburden utilization and (2) utilization of near surface oxidized

overburden.

The following are four potential scenarios for land use within the mine

area following mining and reclamation.

1) The present land use would change from primarily unimproved
timber to managed pasture after mining and reclamation.

2) The land use would be returned to the original configuration
following mining and reclamation.

3) The present land use would be changed to commercial forest after
mining and reclamation,

4) The present land use would be changed to unimproved fish and

wildlife habitat following mining and reclamation.
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The first scenario is considered to be the preferred alternative for land
use following mining and reclamation. Presently, of the leases with local
landowners that have been signed call for reclaiming the land to managed pasture
following mining. This is the land use preferred by the landowners. The leases

would have to be renegotiated if any of the other scenarios were to be followed.

Total Mixed Overburden

Reclamation of total mixed overburden is a common operating procedure
in the East Texas lignite fields. However, the application of this reclamation option

is somewhat questionable for the South Hallsville Project area.

Overburden core chemical data for the South Hallsville Project area
indicate that a total nonsegregated overburden mix might produce surface materials
that have high levels of acid-producing materials and soluble salts. Reclamation
costs for the "worst case" of this alternative are considered high when compared
with a reclamation plan utilizing a segregated zone of near-surface oxidized and

weathered materials.
Near Surface Oxidized Overburden

Reclamation success, using a combination of soil and near surface
oxidized overburden, seems highly probable. Mine site overburden data indicate that
the oxidized overburden is equal to or better than the natural B and C horizon
materials. The oxidized overburden data, in particular, percent sand, silt, clay;
percent N; ppm K; available water capacity; and acidity for many of the soil series
support the utilization potential of this zone as a topsoil (6 inches) substitute.
Comparisons between key soil parameters indicate that no sigmificant difference
exists between the materials. Consequently, topsoiling may not cause a significant

postmining crop performance advantage.
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3.5 DESCRIPTION OF PREFERRED ALTERNATIVE (Proposed Project)
A description of the proposed Henry W. Pirkey Unit 1| Power Plant site
facilities is presented in Sec. 3.5.1. A description of the preferred alternative for

the proposed South Hallsville mine is presented in Sec. 3.5.2.

3.5.1 Plant Systems and Operating Procedures

Preliminary arrangement of the major facilities for Unit1l of the
proposed H.W. Pirkey Power Plant is shown in Fig. 3-4. Provisions for a future
second unit are indicated. Orientation of the proposed plant site facilities is shown

in Fig. 3-5.
3.5.1.1 Boiler and Steam-Electric System

The proposed steam generator is a Babcock and Wilcox balanced draft,
single-reheat, drum-type boiler, designed for opposed firing of pulverized lignite.
The unit will be rated at 4.9 million pounds of steam per hour, with superheater
outlet pressure of 2,600 psig and 1,005°F. The proposed turbine is a Westinghouse
Electric four-flow, tandem-compound, reheat-type, with 28.5-inch, last-stage
blades. The turbine will have throttle-valve steam conditions of 2,500 psig and
1,000°F. The electric generator will be inner-cooled with hydrogen gas at 75 psig

and stator-cooled with deionized water.

The unit will have seven stages of regenerative feedwater heating, with
extraction steam for heating taken from the turbine. The lowest stage heater will
be a split-shell, horizontal-type mounted in the condenser neck. Five feedwater
heaters will be a single-shell, vertical-type located in the turbine room. The
deaereating heater is an open type horizontal heater located outdoors on the boiler

structure.
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The turbine will be operated with a combination sequential-valve/sliding-
pressure (hybrid) procedure. The boiler will be operated from maximum continuous
rating, down 70 percent, turbine throttle flow by maintaining a constant superheater
outlet pressure of 2,600 psig and by operating a sequential valve on the turbine.
Below 70 percent throttle flow, the turbine valve position will be kept constant and
the boiler superheater outlet pressure will be varied by adjusting the firing rate on

the boiler.

When operating at maximum continuous rating, each unit will generate
from 707 to 720 MW (depending on condenser backpressure). Approximately
8 percent of the power generated by the unit will be consumed by various unit

auxiliaries, which leaves about 640 MW leaving the plant as marketable power.

The boiler is designed to burn lignite from an adjacent surface mine
immediately west of the plant site. The unit will consume approximately 541 tons
of lignite per hour. The lignite will be delivered to the plant by 120-ton bottom
dump trucks. The seven lignite storage silos in the main plant unit will hold about a
12-hour supply of fuel. An inactive storage pile of 800,000 tons will be located on
the plant property and will hold about a 60-day supply of fuel. Additionally, a ready

supply of lignite (23,000 tons) will be stored in the active reclaim structure.

3.5.1.2 Heat Dissipation System

Steam exhaust from the turbine will be condensed in Foster Wheeler
twin-shell, single-pressure, two-pass surface condensers, each with a surface area of
371,200 square feet and a design backpressure of 4 inches mercury absolute. Each
condenser will contain 44,656 l1-inch, 20 BWG copper-nickel tubes, each 30 feet
long. Cleanliness of the tubes during operation will be maintained at 95 percent by
screening incoming water and by chlorine treatment of the circulating water
system. A small auxiliary condenser will condense the small amount of steam used

to drive the feedwater pump turbine.
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3.5.1.3 Cooling Reservoir

Circulating water for condensing the turbine exhaust steam will be
provided by a cooling reservoir, formed by constructing a dam across Brandy Branch.
Maximum temperature of the water supplied to the condenser will be 102°F. When

passing through the condenser, the water temperature will be raised to 120°F.

The area of the cooling reservoir at normal pool elevation (340 feet msl)
will comprise about 1,388 acres, and the capacity will be about 29,500 acre-feet.
Due to surface irregularities, the effective area for cooling will be about 985 acres

and effective capacity will be about 25,033 acre-feet.

Makeup for the cooling reservoir will be pumped from Big Cypress
Bayou, approximately 1 mile south of Ferrell's Bridge Dam (Lake O' The Pines) and

will be stored in the makeup pond adjacent to the cooling reservoir.

An emergency spillway will be provided so the cooling reservoir can
overflow to Brandy Branch. Some seepage is assumed to occur through the dam,

which will serve as blowdown for the cooling reservoir.
3.5.1.4 Makeup Water Pipeline and Intake Structure

Makeup water will be withdrawn from Big Cypress Bayou below Ferrell's
Bridge Dam for transfer by pipeline to the cooling reservoir. SWEPCO has
contracted with the Northeast Texas Municipal Water District for purchase of the
makeup water and has obtained necessary permits from the TDWR for the
withdrawal and use of this water. Additionally, SWEPCO has received a Section 404

Permit from the U.S. Army Corps of Engineers (USCE) for the pipeline and intake
structure (July 30, 1981, see Sec. 5.0).
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Figure 3-6 shows the proposed location of the makeup water intake and
pump station on the bank of an unnamed oxbow of Big Cypress Bayou, approximately

1 mile below Ferrell's Bridge Dam.

Approximately 10,000 cubic yards of native material will be dredged
from an abandoned creek running from the water's edge to the pump station site, a
distance of about 400 feet (Fig. 3-7). The dredge material will be deposited on dry
land as fill for the pump station site. Dredging operations will be performed by
dragline, backhoe, clam shell, conventional scraper, and/or truck combination. The

channel bottom will be 10 feet wide, expanding to 20 feet at the pump station site.

The pump station site will be located at the end of the channel, about
400 feet from the water's edge. This position will place the structure above the all
time record high water level for Big Cypress Bayou, an essential consideration for
operation of the pumps. Normal water level in the channel will be 9 feet.

Figure 3-8 presents section views of the proposed pump station site.

Stainless steel fixed screens with small mesh (0.5 x 0.5 inches) will be
used at the intake opening. Should the screen become clogged due to vegetation or
impinged fish, a float control will cut off the pumps when the water level behind the
screens draws down to a predetermined level. This will prevent pump damage and
allow healthy impinged fish to escape. No antifouling chemicals will be used at the

site. The structure will be low to minimize aesthetic impact.

Diversions rate will be 33.4 cubic feet per second (cfs), equivalent to
15,000 gallons per minute (gpm) with an annual diversion of 18,000 acre-feet of
water for industrial use. Screen openings will be 0.5 inch and intake velocity
through the screens will not exceed 0.5 feet per second. An access road to the pump
station site, shown in Fig. 3-6, is proposed to be developed by rehabilitation of an
old road ROW using crushed stone or road gravel, as needed, and by providing

necessary culverts and drainage.
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The proposed route for the makeup water pipeline is shown in Fig. 3-9.
The proposed pipeline will be 36-inch concrete cylinder pipe (Fig. 3-10). Normally,
the pipeline will be covered by 2.5 feet of the native soil removed from the ditching
operation. Excess bedding will be placed on top of the pipeline and spread smoothly
on the ROW. The pipeline will extend over approximately 700 acres and cross two
wetlands, identified in Fig. 3-9 as Big Cypress Bayou and Little Cypress Bayou.
Special bedding or structural support may be required in these areas. Typical trench

sections for wet areas and creek crossings are presented in Fig. 3-10.

3.5.1.5 Intake and Discharge System

Condenser cooling water will be supplied by three vertical wet-pit
circulating water pumps located in the screen house at the northwestern end of the
cooling reservoir. Water from the cooling reservoir will pass through a bar grill and
then through travelling water screens consisting of a series of overlapping self-
draining screen trays mounted on rotating mechanisms. Material small enough to
pass through the bar grill will be deposited on the traveling screen cloth. Periodi-
cally, the screen trays will be rotated and washed with high-pressure screen wash
water. The spray water will wash the debris from the screen cloth into a trough in
the screen house floor, where it will drain by gravity to a debris cart. Additional
water draining from the debris while in the cart will return to the cooling reservoir

by gravity. Debris will be disposed of on-site.

Water entering the screen house will be chlorinated to inhibit growth of
microbiological matter on the condenser's heat-exchanging surfaces. Chlorine will
be provided by a gas chlorination system located in the nearby chlorine building.
The chlorine dosage will be sufficient to maintain a residual chlorine level of

0.5 ppm in the circulating water system during chlorination.
In addition to the circulating water pumps, the screen house will also

contain the diesel-driven, emergency fire pump and electric motor driven screen

wash pumps. Both are vertical wet-pit-type pumps.
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Warm cooling water from the condenser will be discharged back to the
cooling reservoir through a seal well and discharge canal. A seal well is essentially
a concrete box that keeps a circulating water discharge pipe sealed so that a siphon

can be maintained in the condenser.

Water will overflow from the seal well into a pool area called the
discharge pond. This pond will be formed by two small man-made dikes and will

serve only to channel the condenser discharge water to the discharge canal.

The discharge canal will carry the condenser discharge water to the
northeastern corner of the cooling reservoir at the most extreme point in the water
flow circuit from the screen house, thus maximizing retention time of the cooling
reservoir. Because of a difference in the water surface elevation of the discharge
pond and the cooling reservoir, a drop structure will be used in the discharge canal

to lower water elevation.
3.5.1.6 Other Plant Water Systems

Makeup Water.Pond

Plant makeup water from Big Cypress Bayou will be stored in the
makeup water pond. Makeup water will be supplied to the plant by a makeup pump.
Makeup water pond overflow will be routed to the discharge pond and then to the

cooling reservoir.

Screen Wash Water

Traveling screens in the circulating water screen house will be washed
periodically with high-pressure water. This screen wash water will be supplied by

discharge from a screen wash pump located in the screen house.
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Low-Pressure Service Water

Low-Pressure Service Water (LPSW) will be used to cool various unit
auxiliaries, as makeup to the bottom ash hopper, and as makeup to the SO2 removal
system. LPSW will be supplied by three LPSW pumps, which will take suction from
the circulating water system. Before being used in the plant, the LPSW will be
passed through a parallel pair of twin basket strainers with straining media

3/16-inch-diameter holes.

High~-Pressure Service Water

High-Pressure Service Water (HPSW) will be used throughout the plant
where water pressure demand exceeds the capabilities of the LPSW system. HPSW
will be used to seal or to lubricate slurry pumps; to flush sump pump discharge lines;
to wash the boiler regenerative air heaters; and to suppress dust in the lignite-
handling system. HPSW will be taken from the LPSW system and will be boosted in
pressure by the HPSW pumps.

Fire Protection Water

The fire protection water system will be interconnected with the HPSW
system. Service water connections located throughout the plant for general use will
also serve as fire protection hose stations. Various underground fire headers will
surround the main plant building. The lignite-handling system will also have a pre-

action-type fire protection system.

Boiler Makeup Water Pretreatment System

Boiler makeup water from the makeup water pond will be pumped to the
makeup water pretreatment system. The makeup water will be chlorinated and
clarified to remove organic matter and suspended solids. The pH of the makeup

water will then be adjusted in the clearwell.
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Filtered Water

The clearwell transfer pumps will pump the pretreated water through a
series of sand and carbon filters, where any residual chlorine and remaining organic
or suspended matter will be removed. The filtered water will then be stored in the

filtered water storage tank.

Demineralized Water

The filtered water pumps will supply filtered water to two parallel,
mixed-bed demineralizer trains, each capable of producing 250 gpm (net) water for
boiler makeup. While passing through the demineralizer, the metal and salt ions in
the filtered water will be exchanged or removed chemically. The demineralized
effluent will be essentially neutral and will be stored in the demineralized water

storage tanks.

Potable Water

Filtered water from the filtered water storage tank will be pumped by
the potable water pump through a chlorinator and into a 1,000-gallon, pressure-type,
potable water storage tank. Potable water will be used in the plant for lavatories,
drinking water, eyewashes, and showers, and as makeup to the condenser vacuum-

producing equipment.
3.5.1.7 Waste Schemes

The plant wastewater scheme for the proposed South Hallsville Project is

presented in Fig. 3-11.
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Drain Collector Pit

A drain collector pit will serve as a collecting point and oil skimmer for
various plant low-volume drains. This pit will be located near the screen house and
will discharge to the cooling intake canals. Various drains routed to the collector
pit will include; turbine room floor drains, transformer drains, pretreatment system

overflows and backwashes, and the filter water tank drain and overflow.

Service Water Returns

Discharges from various equipment coolers operating on LPSW will be
collected in the LPSW surge tank before being discharged to the cooling reservoir.
The LPSW strainer backwash will be discharged to the cooling reservoir. Backwash
(screen wash) water from the traveling screen will be discharged to the forebay area

of the screen house (after debris removal).

Storm Drains

Roof drains will lead to the storm drainage system, as will electrical
manhole sump discharges. The demineralized water storage tanks will also drain
into the storm drainage system. The storm drainage system will discharge directly

into the cooling reservoir.

Bottom Ash Basins

Blowdown from the makeup-water pretreatment clarifier will be routed
to the chemical sump., Chemical drains from the demineralizer and floor drains
from the water-treating building will also be routed to this sump. Discharges from
the boiler area ash-hopper pit sump will be pumped into the bottom ash basins.
Blowdown from the main and auxiliary boilers will also be routed to these bottom
ash basins. Blowdown from these basins will be treated by the wastewater

treatment system.
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Lignite Pile Runoff Basin

The lignite-pile runoff basin will be an equalization pond for lignite pile
runoff. Runoff from the lignite dead storage and temporary piles will drain through
ditches to the lignite-pile runoff basin. Floor drains, conveyor drains, etc., from the
lignite-handling system buildings will drain by gravity to the lignite-pile runoff basin
using the same ditch system. The sump pumps in the lignite-handling system
structures will discharge into the aforementioned ditches and will drain into the

basin by gravity.

Runoff in the lignite-pile runoff basin will not normally require more
treatment than sedimentation. Once suspended solids are within acceptable limits,
basin contents will be returned to the cooling reservoir by means of a sluice gate. If
additional treatment (such as pH adjustment) is required, basin contents will be

pumped to a surge pond and then to the wastewater treatment system.

Waste Slurry Sump

Waste slurry from the SO2 removal system will be bled to the waste
slurry sump and from there will be pumped to thickeners. Moisture condensing or
falling out in the chimney will flow by gravity to the SOZ removal system waste
slurry sump since chemical composition will range between waste slurry and
reclaimed water, with some acid from the flue gas. Rain runoff and housekeeping
drains from the absorber area will also drain to the waste slurry sump and will be
dewatered with the waste slurry. If the sludge treatment system is down, these
flows will be pumped to the auxiliary surge pond and allowed to dewater by

evaporation.
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Surge Pond

The surge pond will be divided into two sections: surge pond and auxiliary
surge pond. The auxiliary surge pond will be a storage basin and evaporation pond
for SOZ removal system waste slurry, either from the waste slurry pumps, thickener
underflow pumps, or filtrate overflow sump pumps. Effluent from the chemical
sﬁmp will be pumped to the surge pond. Flows will be routed to the auxiliary surge
pond only under abnormal conditions. After waste slurry has been placed in the
auxiliary surge pond and allowed to thicken by evaporation, the sludge will be
removed by front-end loader and conveyed to the sludge treatment system for

stabilization. The auxiliary surge pond will overflow into the surge pond.

The surge pond will be a collection basin for various plant waste streams.
Drains, overflows, backwash, blowdown, and recycle from the wastewater treatment
system will drain into the surge pond by gravity. The reclaim water sump will
overflow into the surge pond. Rainwater runoff from the stabilized sludge-truck
load-out area, from under the sludge conveyors, and from the sludge reclaim area
will drain into the surge pond by gravity. Water in the lignite-pile runoff basin

requiring treatment will be pumped to the surge pond.

The effluent from the surge pond will normally be pumped to the
reclaimed water sump. The effluent can also be pumped to the wastewater

treatment system.
In an emergency only, the surge pond will overflow to the truck load-out
area, which is impounded. This emergency measure will prevent surge pond

overflow from entering the plant storm drainage system.

Reclaimed Water Sump

Water reclaimed from the SOZ removal system waste slurry, including

additional miscellaneous drains, will not be sufficient to meet makeup requirements
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of the SO2 removal system. To meet this difference, water will be added to the
reclaim water sump from the bottom ash basins, from the wastewater system

effluent, or from the LPSW system. Preference will be given to bottom ash water.

A full-capacity makeup line will also be provided from the LPSW system
to give SO2 removal system makeup in the event the wastewater system or the
bottom ash pumps are not operating. The reclaimed water sump will overflow into

the surge pond.

Filtrate Overflow Sump

Housekeeping drains in the sludge treatment building and chemical drains
from skid-mounted wastewater treatment system equipment will be routed to the
filtrate overflow sump. The effluent will normally be pumped to the surge pond for
dewatering. If the sludge treatment system is down, the effluent will be diverted to

the auxiliary surge pond.

Wastewater Treatment System

The wastewater treatment facilities will be provided to treat the
contents of the surge pond when the need arises, This system will consist of a
reaction tank where pH is adjusted, two clarifiers where solids are removed, a
gravity-type sand filter where suspended solids are removed, and a clearwell for

final adjustment of effluent pH.

Treated effluent from the wastewater treatment system will normally go
to the cooling reservoir, with alternative provisions for routing it to the reclaimed

water sump as SOZ—removal system makeup.

The wastewater system gravity filter backwash will flow by gravity into
the surge pond. Drains and overflows from the other system vessels will also be

routed to the surge pond.
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3.5.1.8 Ash-Handling System

The bottom ash produced by the steam generator will be stored in a lined
bottom ash hopper. This will be an independently supported structure, located under
the steam generator and having an air-tight water trough seal arrangement that

connects with the steam generator.

The bottom ash hopper will have a means of cooling its internal lining, a
method of limiting water level by discharging any excess, and provision for water-
assisted material discharge. This hopper will be furnished with four discharge
points, and each discharge point will have a sluice door and surrounding enclosure.

Beneath each enclosure, a material crusher will size the accumulated ash.

The discharge system will be the jet pump type; these four jet pumps will
discharge through two transport lines to ash basins. These pumps will be isolated
from each other by individual branch discharge sluice gates. The bottom-ash jet
pump arrangement will be able to remove collected bottom ash at the rate of

100 tons per hour.

Bottom ash will be sluiced to either of the two bottom-~ash basins., While
one basin is being used to store ash, the other basin can be isolated and cleaned of
stored, dewatered ash. This bottom ash will ultimately be removed from the plant

property and sold, or disposed of or used onsite.

Sluice water from the bottom ash basins will be collected in the
secondary settling basin. The combined effluent from the secondary settling basin
will be recirculated back to the plant to transport more bottom ash. A high-
capacity bleed from the bottom ash recirculation line will lead to the reclaimed

water sump and will be used as SOZ removal system makeup.
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Material rejected by the lignite pulverizers (pyrites) will be discharges
into a collection hopper located on each pulverizer. Each collection hopper will
have a wet-type jet pump. The hopper jet pumps discharge collectively into the
pyrite storage tank. Each hopper jet pump will be able to remove collected

materials at a rate of 30 tons per hour.

The pyrites stored in the pyrite storage tank will be removed by a larger
transfer jet pump system. A single-line discharge will tie into the two main sluice
discharge headers, allowing the pyrites to be sluiced to the bottom ash basins. The
transfer jet system will be able to remove materials from the pyrite storage tank at

the rate of 100 tons per hour.

Sintered fly ash falling from the flue gas stream in the rear pass of the
steam generator will collect in 10 economizer hoppers. No material will be allowed
to remain in these hoppers. Two storage/transfer tanks will be provided beneath

these hoppers into which the ash will fall and be stored.

Individual removal systems will be provided for each storage/transfer
tank. These dry conveying systems will be a negative-pressure type, with motive
force created by water exhausters. Exhausters will mix the ash with water in the
air separator, creating a slurry that will discharge through the main discharge lines
to the ash basins. A booster jet pump system will assure minimum velocity in the

sluice discharge line.

Two individual dry removal systems will be able to remove collected

material at a combined rate of 100 tons per hour.

Fly ash collected in the precipitator hoppers will be removed by two dry
conveying systems of the positive-pressure type. Each hopper will be provided with
an air-lock-type feeder that allows material to transfer from the low-pressure

collection hopper to the higher-pressure conveyor line. Motive force for these
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systems will be created by two rotary, positive-displacement blowers. Fly ash will
be removed from the precipitator hoppers by gravity and will be blown to the unit
fly ash silo. The fly ash silo will be vented to the precipitator inlet, where any
fugitive dust will be collected. Each of the two fly-ash conveying systems will be

able to convey collected materials at a rate of 150 tons per hour.

A venting system will be provided to allow air lock feeders under the
precipitator hoppers to change pressure during the filling/discharging cycle. Each

air lock feeder will be vented through a common header to the precipitator inlet.

Fly ash stored in the fly ash silo will be mixed with the dewatered SO2
removal system sludge in the waste treatment building. Fly ash will be fed directly
into sludge mixers by screw conveyors. Fly ash may also be unloaded from the silo
into trucks and transported to the mine area for disposal in a designated landfill

site. See Sec. 3.5.1.7 for details of the waste disposal operation plan.
3.5.1.9 Fuel Handling Systems

The primary fuel for the steam generator will be unwashed Texas lignite
from a nearby surface mine located in Harrison County. This fuel is of lignitic rank

and belongs to the Lower Eocene Calvert Bluff Formation of the Wilcox Group.

"Run-of-mine" lignite will be delivered to the plant site by bottom dump
trucks of 120 tons capacity each. There will be 470 deliveries per week, or

24,000 deliveries per year.

Figure 3-12 pres;ants a schematic plan of the lignite-handling facilities.
A truck hopper will unload the lignite from bottom dump trucks. Each truck hopper
will discharge into a feeder-breaker. The feeder-breakers will size the lignite into
6 x 0inch lumps and discharge a controlled flow onto conveyors B1 and BZ'
Conveyors Bl and BZ will be equipped with belt scales to weigh the lignite in transit

to determine the quantity of material received.
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Conveys B1 and B2 will transport the lignite to the transfer house where

two-position, power-operated diverter gates will direct the lignite flow f{rom

Conveyor B1 to Conveyors E, or Conveyor S,, and from Conveyor B, to Conveyor

1 1’ 2

E2 or Conveyor S Conveyor BZ chutework will accomodate the "as received"

1°
sample system.

Conveyor S, will transport the lignite from the transfer house to the

1
transfer tower. This discharge (Conveyor Sl) will be equipped with a two-position,

power-operated diverter gate. Lignite will be diverted to Conveyor S2 or another

stackout Conveyor 83 .

Stackout Conveyor S, will transport the lignite from the transfer tower

3
to a 15,000-ton—capacity active stock pile or an 800,000 ton long-term storage pile.

This discharge of Comnveyor S, will be equipped with a motor-equipped telescopic

3
chute to reduce dusting of the lignite as it is deposited on the pile.

Tripper Conveyor S, will transport the lignite from the transfer tower to

2
two active reclaim storage silos. Conveyor SZ will be furnished with a two-position,
power-operated diverter gate to direct the lignite flow into silo #1 or out Conveyor
S4 that will discharge into silo #2.

A rotary plow reclaim tunnel will be used to reclaim lignite from the
active reclaim storage silos. Conveyors R, and R, in the reclaim tunnel will each

1 2
be equipped with a variable-rate rotary plow reclaimer. Conveyors R, and R, will

1 2
transport the reclaimed lignite to the transfer house and will discharge lignite onto
Conveyors E1 and EZ'

A yard reclaim hopper will be located outside the active reclaim storage
silos. The rotary plow reclaimer will be capable of parking under the yard reclaim

hopper to discharge lignite reclaimed from long-term storage onto Conveyors R1

and Rz'
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Conveyors E, and EZ will transport the lignite from the transfer house to

the crusher house. At tlhe start of Conveyors E1 and EZ, a belt scale with local and
remote totalization and local and remote flow indication will be provided. Each
discharge end of Conveyors El' and EZ, will be equipped with a self-cleaning, belt-
type magnetic separator for removing tramp iron from lignite. A tramp iron chute
will deposit tramp iron into a container located at grade outside the crusher house.
Conveyors E1 and E2 will discharge lignite through chutes into the crusher house

surge bins.

Two separate surge bins in the crusher house will be equipped with a
variable-rate vibrating feeder at each bin's outlet. Each surge bin will be supported

on load cells to monitor the lignite level and to control the vibrating feeder rate.

From the surge bins, variable-rate vibrating feeders will feed lignite to
two ring-type granulator crushers to produce a uniform product size of
12 x 0 inches. Material not requiring crushing will bypass the crushers. Lignite
from the crushers will be deposited onto Conveyors Fl and FZ'

Conveyors F1 and FZ will transport lignite from the crusher house to the

conveyor room in the main plant building, where Conveyors Fl and FZ will be

discharged onto tripper conveyors G1 and GZ' These tripper conveyors G1 and Cr2
will be furnished with a traveling tripper that will distribute lignite into lignite

storage silos.
3.5.1.10 Atmospheric Emission Sources and Control Systems

The chimney for the unit will consist of a concrete shell with a
freestanding, internal, acid-resistant brick liner. This chimney will be 525 feet high,

with a 25-foot-diameter exit. The chimney will be 58 feet wide at its base, and flue

gas velocity will be about 85 feet per second when exiting.
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NOx emissions will be controlled using burner design, burner arrange-
ment, and furnace design. The burner design will minimize the amount of
combustable air introduced into the burner to that required to obtain fuel ignition
and to sustain combustion. The remainder of the secondary air required for
complete combustion will be introduced and mixed with the fuel in the furnace,
which will maintain an oxidizing atmosphere near the furnace walls, resulting in

lower NO .,
b4

Particulate matter will be removed from the flue gas stream by
Universal Oil Products', Cold-side, twin-casing, weighted-wire type electrostatic
precipitator. Each precipitator will be 99.75 percent efficient and the Specific
Collecting Area (SCA) is 544. The unit has 10 electrical fields in the direction of
gas flow and provides a flue gas treatment time of 12.2 seconds. The ash collected
in the precipitator hoppers will be removed pneumatically and stored in the fly ash

silo.

SOZ will be removed from the flue gas stream by a Universal Oil
Products', limestone, double-loop-type scrubbing system consisting of four vertical,
freestanding absorber modules. The system will treat 85 percent of the boiler flue
gas. The remaining 15 percent of untreated gas will be mixed with saturated,

treated flue gas to raise its temperature and to improve plume buoyancy.

An automatic spray-type dust suppression system will be used to control
the dust at the truck hopper, conveyor feed and discharge points, telescopic chute

discharge, breakers, and rotary plows.
Lignite stored in the silos in the main plant building will be supplied to

the steam generator pulverizers by means of gravimetric coal feeders. The feeders

will supply fuel to the pulverizers at a rate consistent with boiler load demand.
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These pulverizers will be Babcock and Wilcox MPS 118, slow-speed
roll-and-race type units, using three large-diameter rolls equally spaced around the
mill to grind the lignite. The pulverizers will also dry the raw lignite by means of
preheated primary air supplied to the pulverizer and based on a predetermined
air/fuel ratio. A total of seven pulverizers will be used, each serving eight burners
on the furnace wall. Each pulverizer will have a maximum capacity of 105 tons per
hour. The preheated primary air used to dry the lignite will also be used to
transport the pulverized lignite dust to individual burners.

3.5.1.11 Transmission Lines

In order to tie the Pirkey Power Plant into its bulk transmission system,
SWEPCO plans to construct three (3)-138 kV transmission lines (4 circuits) from the
plant to tie into two (2) existing 138 kV lines in the immediate plant area. The two
(2) existing 138 kV lines will be up-graded in capacity to carry the 640 MW output
into the Major East Texas load centers of Longview and Marshall. An existing
345 xV line in the plant area will also be tied into the plant and will provide a direct
tie to the Welsh Power Plant (Fig. 3-13). While the primary purpose of the 345 kV
line is an interconnection with Gulf States Utilities to the south, and will not carry
the power from the plant, it will provide for transient stability in the operation of

the generator.

The following is a list and description of each transmission line section

shown in Fig. 3-14.
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Transmission
Line Section

"A"

HBN

"Cﬂ

“Dﬂ

n Ell

IIFII

IIG"

The 138 kV line between Marshall Substation and Whitney Substation at
Longview (Section F; Fig. 3-14) will be rebuilt and upgraded to 2000 Amp capacity
and supported on wood pole H-Frame structures as shown in Fig. 3-13.
mately 3 miles of new 138 kV double circuit line (Section G) will be constructed on
100' wide ROW, to loop the line in and out of the Plant Substation (Fig. 3-14). The

ROW for the new line section will be adjacent to the existing 345 kV line coming

Length
7.2 mi

1.5 mi

6.2 mi

5.8 mi

6.8 mi

19.2 mi

3.0 mi

into the plant from the north.

Description

Relocated section Knox Lee - Marshall
138 kV around mine area, (Pirkey Knox
Lee)

Cut Knox Lee - Marshall 138 into Pirkey
Sub (Pirkey - Marshall S.)

Section of Knox Lee - Marshall 138 kV
to be removed from mine area as mining
proceeds

Section of Knox Lee - Marshall 138 kV
to be rebuilt to 2000 A (Pirkey Knox
Lee)

Section of Knox Lee - Marshall 138 kV
to be left at 1200 A (Pirkey - Marshall
S.)

Marshall - Whitney 138 kV to be rebuilt
to 2000 A (Pirkey - Whitney) (Pirkey -
Marshall N.)

Loop Whitney - Marshall 138 kV into
Pirkey Plant (Pirkey - Whitney)

(Pirkey -~ Marshall N.)

Approxi-



The 138 kV line between Marshall Substation and Knox Lee Power Plant
(SE of Longview) will also be looped through the Pirkey Plant Substation. A section
of this line is located in the mine area (Section C) and will be used to provide power
to the mining operation (Fig. 3-14). A new section of line will be constructed from a
point 1.5 miles north of the proposed power plant to the Plant Substation (Section B)
and a 7.2 mile section will be constructed from the plant, south of the mine area to
a point on the existing line (Section A) 5.8 miles from Knox Lee Plant ( ig. 3-14).
The 5.8 mile section of line to Knox Lee will be rebuilt and upgraded to 2000 Amp
capacity on wrod nole H-Frame structures. The 6.8 mile existing section back to
Marshall (Section E} will not be rebuilt since the 1200 Amp capacity will be

adequate.
3.5.1.12 Railroad Spur

A 3.5-mile railroad spur has been constructed from the plant site to an
existing Texas & Pacific Railroad line to the north. This spur required the
eonstruction’ of an overpass over Interstate Highway 20 and a grade crossing of State
Highway 968. The right-of-way varies from 100 to 350 feet in width and covers a

total of 100 acres outside of the plant site area. No stream crossings were required.

The spur will be used for delivery of materials during construction and of

limestone and other supplies during plant operation.

3.5.2 Facilities Layout and Operation of the Mining Area

The proposed South Hallsville Mine is a single-seam. dragline surface
mining operation designed to produce an average of 2.8 million tons of lignite per
year for a period of 24 years. All mining and reclamation activities will be
performed according to Railroad Commission of Texas (RRC) regulations for surface
coal mining (RRC, 1980). The mine will be operated for SWEPCO by SMC. The

orientation of the mine and mine facilities is presented in Fig. 3-15.
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The total area to be affected or potentially affected by the operation of
the mine is approximately 20,771 acres. Of this total area comprising the mine site,
approximately 10,545 acres will be disturbed over the life of the mine by mining
activities, 430 acres by construction of haul roads, and 43 acres by mine facilities.
Portions of the remaining 9,753 acres in the mine site may potentially be affected

by mining activities as mining progresses.

Of the total 10,545 acres to be disturbed by mining, approximately
8,751 acres will be mined, with an average of 365 acres to be mined (439 acres to be
disturbed) each year for 24 years (Table 3-1). The disturbed areas generally will be
reclaimed concurrent with overburden removal. The average ungraded acreage
resulting from mining operations will be 439 per year, with a maximum of 741 acres

ungraded in 2008.

The area to be disturbed by mining is surrounded by approximately
10,226 acres and comprises the mine ancillary activities area. About 430 acres of
this area will be disturbed by the mine roads over the life of the mine, with a
maximum of 57 acres disturbed in 1990. Areas disturbed by roads will be reclaimed
in accordance with RRC surface coal mining regulations when no longer needed.
Within the mine ancillary activities area, approximately 20 acres will be occupied by
mine facilities. About 23 acres will be disturbed by the dragline erection site; this
area may be used as an industrial site when dragline erection activities are
completed. The potential exists for disturbance of portions of the remaining

9,753 acres in the mine ancillary activities area, as mining progresses.

3.5.2.1 Mineable Reserves and Engineering Techniques

Through an analysis of 2,052 drill holes, an economically recoverable
single-seam deposit containing approximately 72 million recoverable tons of lignite

was outlined. Two additional lower seams, with sufficient continuity to be

correlatable, were identified during the drilling program. However, these seams are
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TAZLE 3-1

ESTIMATED ANNUAL DISTURBED AREAS
SCUTH HALLSVILLE MINE

Acres
Total Acres Acres Disturbed
Acres Disturbed Disturbed By Mine Total Acres Total Acres Net Acres
Year Mined By Mining By Roads Facilities Disturbed Regraded Ungraded
1981 -— -— 5 20 25 -—— 25
1982 -— -—- ——— 23 - 23 -— 48
1983 -—- -—- 23 -—- 23 ——— 71
1984 39 756 1 -—- 77 51 97
1985 320 42% 13 -——- 437 308 226
1986 318 355 12 —-- 367 378 213
1987 409 490 27 - 517 443 237
1538 391 +29 17 -— 146 149 254
1989 379 132 30 -—- 4562 431 3
1929 353 403 57 -— 465 t1o 364
1991 324 413 11 -— 156 433 387
1992 324 341 10 ¢ eem 351 376 362
1993 323 340 10 -—— 330 340 372
1994 326 344 10 -——- 354 343 333
1995 311 329 10 -—- 339 334 338
1656 307 325 11 -— 336 326 398
1997 311 331 12 -— 343 329 412
1998 315 339 38 -— 377 336 433
1999 393 492 13 -— 310 £4] 522
2000 4123 156 15 -—- 481 <75 528
2001 143 448 13 -—- 481 167 542
2002 527 601 2 -—- 523 557 508
20063 338 704 16 -—- 720 669 £39
2004 10h 477 14 - 191 533 397
2005 389 +43 10 - +53 154 356
2008 225 359 3 -—- 357 387 576
2007 281 323 6 —-— 329 335 370
2008 276 304 11 -— 815 544 741
2009 -—— -—= - == - 741 -
TOTAL 3,751 10,345 430 43 11,018 11.018 c

Source: NACIL 1980a.
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too deep, too thin, and too discontinuous to be economically recoverable. Criteria

used in outlining this deposit include:

o lignite in-place density: 80.35 pounds per cubic foot.

o mining recovery: 85 percent of in-place tonnage.

o minimum mineable lignite thickness: 2 to 3 feet, depending upon
overburden depth.

o weathering depth: 20 feet of overburden. Lignite with less than
this amount of cover was judged to be of too poor quality to be
burned in the power plant.

o} maximum overburden depth: 140 feet.

Maps depicting ground elevation, lignite elevation, and lignite thickness
were prepared on a 1 inch = 1,000 feet scale. Overburden yardage and lignite
tonnage for small specific mining areas were then estimated from these maps

throughout the economic deposit. .

A mining sequence was then developed to provide the design tonnage of

2.8 million tons per year. . Criteria used in selecting this mining sequence include:

o averaging the amount of overburden to be moved annually over the
life of the project.

o minimizing the number of dragline moves and box cut yardage.

o minimizing disruption of the natural drainage system consonant
with maximum recovery of the lignite resource.

o} minimizing the length of haul roads and electrical transmission

lines, especially during the early years of mining.
Based on this mining sequence, mine facilities were layed out and

equipment selected on a class-type basis to handle the estimated quantities of

excavation, haulage, and construction activities required.
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The in-place quality of the lignite is based on laboratory analysis of 62
lignite cores of the Green Bed. The average estimated as-mined lignite quality over

the life of the mine (24 years) is as follows:

GREEN BED (As Received at Power Plant)

Diluted
14,7 percent Ash
1.08 percent Sulfur
6,418 Btu/1b.

3.5.2.2 Mining Sequence

Figure 3-15 shows the areas to be affected by mining and mine-related
activities and Table 3-1 lists the annual acreages scheduled to be disturbed by
mining and ancillary activities. Figure 3-16 portrays in cross section the sequence
of mining and reclamation activities under typical mining conditions. Box cutting
for the two draglines (designated A and B) will commence during the third quarter of
1984 along the southern margins of mining blocks 1984~-1990A and 1984-1990B and
continue through 2008. The proposed sequence of mining for the two draglines and

the timing of major dragline moves is as follows:

DRAGLINE A DRAGLINE B MOVES

1984-1990 A 1984-1990 B

1991-1995 A 1991-1995 B "A" in 1991
1996-2000 A 1996-2000 B "B" in 1999
2001-2008 A 2001-2008 B "A" in 2003

Specific routes for the proposed moves have not yet been designated, but
in general the routes will be cleared and graded using crawler bulldozers to an

approximate width of 110 feet. The dragline routes will be regraded to approximate
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original contour and revegetated to an approved postmining land use compatible
with the surrounding area as soon as practicable after the routes are no longer
needed. Temporary earthen bridges with suitable culverts will be constructed for

stream crossings.

The C mining blocks will be mined by either of two methods. They will
be mined using dragline area mining wherever practicable. Otherwise, a modified
block cut mining method will probably be used with mobile equipment (scrapers,
loaders, crawler bulldozers, and/or trucks) as the overburden removal equipment.
This mining method consists of sequentially stripping relatively small (approximately
250- x 250-feet) blocks of lignite and hauling the excavated overburden to fill in an
adjacent block (from which the lignite has been previously removed) to the

approximate original contour.

There will be no surface mining within 100 feet, measured horizontally,

of a cemetery. Access to the cemeteries will be maintained at all times.

3.5.2.3 Mining Methods and Equipment

The proposed mine will use conventional single-seam area mining
procedures with two dragline pits. Several small outlying reserve blocks may be
mined using scrapers or other mobile equipment. Table 3-2 lists, by function, the
major items of mining equipment scheduled to be used. A narrative description of
mining procedures, mining equipment, and mine-related ancillary structures is

presented in the following subsections.

Land Clearing

Timber and brush will be cleared as shortly as practicable in advance of
mining operations. Merchantable timber will be removed by the landowner or local

contractors. The remaining subeconomic timber, brush, and tree stumps will be used
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TABLE 3-2

MaAaJOR EQUIPMENT LIST
SOUTH FALLSVILLE MINE

" Mumber
Tunction Dascription Class Type Reguirad
Land Clearing Crawler Bulldozer D7, D8, D9 1
Overburden Removai Walking Dragline 70-120 C.Y. 2
Overburden Removal Crawler Bulldozer D9, D10 2
Overburden Removal Scraper 20-35 C.Y. 2-8
Lignite Cleaning Wheel Bulldozer 150-250 H.P. 1
Lignite Loading Backhoe or Front-End Loader 12-18 C.Y. 2
Lignit2 Hauling Bottom Dump Truck 120-170 Ten 3-3
Spoil Grading Crawler Bulldozer D&, D9, D10 i-2
Spoil Grading Moror Grader 150-250 H.». 1-2
Miscellanenus Construction Front-End Loader 3-12 C.Y. 1
“iscellareous Construction Sackhoe Loader 1-0 Z.Y. 1
“liscellaneous Construction Track or Crawiar Dragline 1-8 2.7 i
“iisczilaneous Construction Scraper 153-25 C.Y 1
Viscellaneous Construction Viotor Grader 150-230 H.? i-2
Miscellaneous Construction Crawler Bulldozer D7, D8, D9 I
Miscellaneous Construction Compactor 150-350 H.P. i
Rcad Maintenance Water Truck 3,000-12,000 Gallon 1
lliscolianeous Hauling Rear Dump Truck 15-25 Ton -2
‘iscaiianeous Hauliag Rear Dump Truck 30-50 Ton 1
5upply and Sarvice V-a:ious Trucks 1/2-10 Ton 3-10
Personnel Transport Various Vehicles 1/2-1 /2 Ton 7-i4

r3

Ay

Niisczllaneous construction and Rauling equipment to be used for construction, maintenance, and ==

2ad irainage structures, with occasional use in overburden removal and nins reclamation.

Jsurce:r NACI, 1580a.
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to construct brush piles for wildlife cover and/or burned or buried in accordance
with applicable Federal, State, and local regulations. Houses and other structures

will be relocated or salvaged, when possible, prior to mining.

Drainage and Erosion Control

Sedimentation Ponds

Prior to surface disturbance in the permit area, sediment control
structures will be constructed to receive and detain the runoff from the disturbed
areas. It is anticipated that three types of sediment control structures will be used.
Type 1 (Fig. 3-17) is a sedimentation pond consisting of an embankment with
principal and emergency spillways. The design specifications for the typel
Sedimentation Pond are detailed in the figure. The figure described the spillway
capacities, embankment configurations, use of anti-seep devices, sediment storage
volume, and dewatering device. The Type 1 Sedimentation Pond will be used in
natural drainageways near the head of small drainage areas. The Type 2
Sedimentation Pond (Fig. 3-18) is an excavated pond to be located offstream, as
needed. The crest of the spillway will be at an elevation that will provide storage
equivalent to the volume of runoff from a 10-year, 24-hour storm and 0.1 acre-foot
of sediment storage per acre disturbed. When the water level in the pond reaches
the elevation of the spillway after a storm event, the pond will be dewatered to the
sediment storage level by pump or siphon. The design specifications of this pond are
detailed in the figure. The Type 3 Sedimentation Pond (Fig. 3-19) is a combination
of excavated and embankment types. Water will be pumped to the pond from the
disturbed area. This type of pond will be used in lowland areas. Design
specifications for this pond are shown in the figure. The drawings shown in

Figs. 3-17 through 3-19 are representative typical drawings only.

Sizing of the sedimentation ponds is based on RRC requirements for

sediment storage and detention of runoff. Runoff volume for each sedimentation
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pond was computed using Soil Conservation Service (SCS) procedures. Each
sedimentation pond will be designed to have a detention capacity equal to the runoff
volume (from the effective drainage area) resulting from a 10-year, 24-hour storm
(7.1 inches of rainfall) plus a required sediment storage capacity of 0.1 acre-foot for
each acre of disturbed area. The total required runoff and sediment storage volume
of each sedimentation pond will be contained at an elevation equal to or below the
elevation of the overflow channel or principal spillway crest. Locations of the
sedimentation ponds and required diversion channels for diverting overland flow into
the ponds have been determined (EH&A, 1981a). Each pond is numbered according
to the year in which it should be completed. Effective drainage and disturbed areas,
estimated storm runoff and sediment storage volumes, and estimated total

capacities for each pond are listed in Table 3-3.
Ditches and Diversion Structures

As mining progresses, a series of ditches and diversion structures will be
installed to control snurface water runoff. These ditches will consist of two types:
upstream interceptor ditches and sediment diversion ditches. Upstream interceptor
ditches will be used to direct drainage from undisturbed areas away from disturbed
areas to prevent co-mingling of drainage. Sediment diversion ditches will direct

runoff from the disturbed areas to sediment control structures.

All ditches and diversion structures will be designed according to RRC
specifications depending upon the nature of the structure (temporary or permanent).
Figure 3-20 depicts the characteristics of typical temporary and permanent

diversion structures.

Runoff from undisturbed areas is not required to pass through a
sedimentation pond. Therefore, to minimize the sizes of sedimentation ponds, much
of the runoff from undisturbed areas will be diverted away from channels leading to

the sedimentation ponds or will be detained in upstream reservoirs to be released
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CONCEPTUAL SURFACE WATER AND SEDIMENTATION CONTROL FACILITIES
FOR THE SOUTH HALLSVILLE MINE

TABLE 3-3

b

Drainage Disturbed Design Storm™ Sediment Total Pond
Pond Area Area Runoff Volume Storage Capacity
Number (acres) (acres) (acre-feet) (acre-feet) (acre-feet)
1982MF1 5.1 5.1 2.1 0.5 2.6
1982MF2 7.8 7.8 3.2 0.8 4.0
1982MF3 4.9 4.9 2.0 0.5 2.5
1982DE1 9.8 9.8 4.0 1.0 5.0
1982DE2 18.9 18.8 7.7 1.9 9.6
1984A1 43.4 42.4 17.7 4.2 21.9
1984 A2 27.9 26.9 11.4 2.7 14.1
1985A1 18.4 14.7 7.5 1.5 9.0
1985A2 36.0 34.9 14.7 3.5 18.2
1985A3 29.2 27.4 11.9 2.7 14.6
198544 23.8 22.7 9.7 2.3 12.0
1985A5 40.9 40.0 16.7 4.0 20.7
1985A6 7.1 6.6 2.9 0.7 3.6
1985B1 72.8 29.4 13.4 2.9 16.3
198582 61.5 45.0 25.1 4.5 29.6
1985B3 35.3 27.9 14.4 2.8 17.2
198584 23.3 19.0 9.5 1.9 11.4
1985B5 9.8 7.8 $.0 0.8 4.8
1985B6 60.0 56.6 24.5 5.7 30.2
198587 31.1 28.0 12.7 2.8 15.5
1985B8 33.5 26.5 13.7 2.7 16.4
1985B9 35.3 33.3 14.4 3.3 17.7
1985B10 28.4 23.2 11.6 2.3 13.9
1986A1 58.3 54.7 23.3 5.5 29.3
1986 A2 9.1 8.4 3.7 0.8 4.5
1986A3 20.1 19.0 8.2 1.9 10.1
1986 A4 34.3 28.0 14.0 2.8 16.8
1986 A5 48.5 46.3 19.8 +.6 24.4
1986 A6 19.4 19.2 7.9 1.9 9.8
1986A7 2.5 1.0 1.0 0.1 1.1
1986B1 52.9 52.4 21.6 5.2 26.8
1986B2 6.1 5.4 2.5 0.5 3.0
1986B3 7.1 6.1 2.9 0.6 3.5
198684 9.3 3.8 3.8 0.4 1.2
1986385 57.4 51.3 23.4 5.1 28.5
1986B6 39.7 36.7 16.2 3.7 19.9
1986B7 12.3 11.0 5.0 1.1 6.1
198741 59.3 47.8 24.2 4.8 29.0
1987A2 108.3 95.5 44,2 9.6 53.8
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TABLE 3-3 (Cont'd)

» Drainage Disturbed Design Storm? Sedimerx{j Total Pond

Pond Area Area Runoff Volume Storage Capacity

Number {acres) {acres) (acre-feet) (acre-feet) (acre-faet)
1987 A3 32.4 27.8 13.2 2.8 156.0
198744 24.5 17.6 10.0 1.8 11.8
1987AS 29.4 16.2 12.0 1.6 13.8
198746 24.5 16.4 10.0 1.8 11.6
1787A7 75.0 73.9 30.6 7.4 38.0
198781 11.3 9.5 4.6 1.0 5.6
198782 54.2 54.1 22.1 5.4 27.5
198783 72.1 64.3 29.4 6.4 35.8
198784 43.8 17.2 19.9 1.7 Zi.0
1988A1 30.9 3.7 2.0 2.4 15.0
1938A2 21.3 16.9 8.9 1.7 10.90
1982A3 24.8 232.0 10.1 2.3 12.4
1988 A 47.3 3.9 19.3 4.3 23.3
193845 13.7 3.9 5.6 0.9 0.5
198349 112.0 10.2 3.7 1.0 6.7
1988A7 33.2 33.7 16.0 3.= 19.+
1985438 27.5 26.4 11.2 2.6 13.3
198849 1.7 0.9 0.7 0.1 0.3
1963A10 11.0 10.3 1.5 1.0 3.5
1988411 3.1 5.8 3.3 0.7 +.0
1983al2 9.1 7.7 3.7 0.3 4.5
1983413 4.2 4.1 1.7 0.4 2.1
19%83A14 4.4 3.3 1.3 0.4 2.2
1933415 40.7 38.9 lo.6 3.9 20.5
1983831 17.3 10.5 19.4 +.1 23.5
128882 30.1 29.2 12.3 2.9 3.2
1988BZA 30.0 29.9 12.5 3.0 153.5
1983383 15.7 10.1 5.4 1.0 7.4
193584 +1.9 38.8 17.1 3.9 21.0
1338185 6.6 n.6 2.7 0.7 3.2
1388B6 7.1 T 2.9 0.7 3.0
1983B7 10.1 10.1 W1 1.0 3.1
1989A1 49.5 39.1 20.2 3.9 4.1
1989242 179.9 178.7 73.4 17.9 21.3
193981 33.3 31.4 13.6 3.1 19.7
1339B2 35.0 30.3 14.3 3.0 i7.3
1383933 6.2 £0.0 27.0 0.5 33.0
198684 3.5 2109 9.0 2.1 1.7
198985 28.9 5.3 11.3 2.3 4.3



TABLE 3-3 (Cont'd)

3-96

Drainage Disturbed Design Storm? Sedimentb Total Pond
Pond Area Area Runoff Voiume Storage Capacity
* Number (acres) lacres) lacre-feet) (acre-feet) facre-feet)
1990A1 82.0 35.5 33.5 3.6 37.1
1990A2 70.0 39.8 28.6 1.0 32.6
1990A3 123.3 123.3 50.2 12.3 62.5
1990A4 51.1 26.1 20.8 2.6 23.4
1990A5 51.9 42.6 21.2 4.3 25.5
199081 42.5 42.5 17.3 4.3 21.6
199082 22.5 15.2 9.2 1.5 10.7
199083 17.0 17.0 6.9 1.7 3.0
199034 69.3 69.3 28.5 7.0 35.5
1990BS 36.0 28.0 14.7 2.8 17.3
1991A1 145.7 115.9 59.4 11.6 71.0
1991A2 310.9 490.1 330.8 49.0 379.3
199143 2.259.3 1,133.8 921.3 113.4 1,035.2
189131 301.0 250.3 123.1 25.1 148.2
193132 2.408.9 1,386.3 082.8 138.9 1.121.4
199331 234.2 184.6 95.6 18.3 114.1
199581 33.3 87.53 34.0 6.8 40.8
199731 171.7 152.0 70.1 15.2 35.3
1997E2 94.3 92.5- 38.6 9.5 48.1
190381 71.5 29.4 29.2 2.9 32.1
199921 2,232.6 1,714.7 310.9 171.5 1,082.4
199982 --- ——- --- - —-
2000B1 702.9 655.3 286.3 65.6 352.3
2co0B2 92.2 19.7 37.% 2.0 39.5
2C00B3 240.8 203.0 i00.7 20.3 121.2
2000384 110.1 29.6 44,9 0.0 54.9
2001B1° ——- - - —— -
230181 31.7 25.7 12.9 2.6 15.5
200132 27.1 14.7 11.1 1.5 iz2.0
200183 98.3 17.3 10.1 1.8 4.9
20015+ 28.0 12.9 11.4 1.3 12.7
200185 10.9 15.2 16.7 1.5 18.2
200186 35.8 18.3 14.6 1.9 16.5
200187 73.5 51.4 32.0 5.1 37.1
200133 57.5 143.2 27.5 +.8 32.3
200189 34.0 70.7 34.3 7.1 +1.4
2001S10 33.5 24.3 13.7 1.3 le.2
L0034l 37.4 36.3 23.4 3.0 270
2004B1 139.4 336.1 179.3 33.5 212.9



TABLE 3-3 (Concluded)

Drainage Disturbed Design Storm® Sedimentb Total Pond

Pond Area Area Runoff Volume Storage Capacity
Number {acres) {acres) (acre-feet) {acre-f=et) lacre-feet)
2005B1 222.9 83.3 90.9 3.3 99.2
2007B1 75.1 34.1 30.6 3.4 34,0
2007s1 44.1 13.3 18.0 1.3 19.3

% Volume of runoff resulting from a 10-year, 24~hour rainfall event.

b Sediment storage computed as 0.1 acre-foot per each acre of disturbed area.

© Ponds 1999B2 and 2001B1 are used only for extra (preliminary) sediment control before reaching pond 1999B1, which
will be consiructed with a capacity to contain the total sediment and runoif volumes irom the drainage area.

Source:

H& A, 1981a.
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after runoff from disturbed areas has passed through the sedimentation ponds.
These reservoirs will be completed according to a predetermined schedule (EH&A,
1981b). Three of the largest of these reservoirs are located upstream of the mine
area to detain runoff from the upper watershed of Clarks Creek. The reservoirs will
e completed by the year 2000 to help minimize the size of sedimentation pond
2000Bl1. Four other ponds will also be constructed by the year 2000 upstream of
sedimentation pond 2000Bl. One of these ponds will be used only for detaining
runoff from an upstream undisturbed area. The other three (2000B2, 2000B3, and
2000B4) will be used initially to detain runoff from undisturbed areas and will be
used later as sedimentation ponds for runoff from disturbed areas as the mine
progresses. Similar runoff control schemes are conceived for the other watersheds
in the mine area. Additionally, storage capacities of several existing ponds in the

project area may be used to minimize runoff to sedimentation ponds.

Diversion and Rerouting of Streams

To control drainage from upstream areas, it will be necessary to
construct stream channel diversions for a portion of Hatley Creek and several of its
unnamed tributaries. It is anticipated that these diversions will be temporary in
nature and will be designed to prevent contribution of sediment to streamflow or
runoff from outside the permit area. These temporary diversions will be designed so
that the channel, bank, and adjacent floodplain will safely pass the peak runoff from
a 10-year, 24-hour precipitation event. The capacity of the channel itself will be
designed to equal the capacity of the unmodified stream channel immediately
upstream and downstream of the diversion itself. When no longer needed (years of
completion for various segments are indicated in EH&A, 1981b}, the diversions will
be removed and the stream will be returned to a configuration that approximates
premining stream channel characteristics. Figure 3-21 shows the pertinent design

characteristics of a stream channel diversion.
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Permanent diversions may be required to enable mining through or near
the existing channels and to prevent flood flows from interfering with mining
operations. Permanent stream diversions will be designed to pass the peak discharge

resulting from a 100-year, 24-hour storm event.

Flood Prevention Levees

Levees will be necessary to prevent flooding caused by backwater from
the Sabine River and other streams in the project area. These levees will be
designed for a flood resulting from a 100-year, 24-hour storm. In some cases, the
levee will also be used as a haul-road embankment and/or a pond embankment.
Where a levee is used for a sedimentation pond embankment, the emergency
spillway for the sedimentation pond will consist of culverts with flap gates to

prevent flooding by backwater during high stage conditions.

Control of Overland Flow

Overland flow must be controlled during mining operations to prevent
runoff from entering active mine pits. An illustration of the planned method of
overland flow control is contained in EH&A, 1981b, which shows overland flow
diversion channels and catchment basins temporarily located for various stages
during the life of the mine. As mining progresses, runoff toward the mine pit will be
diverted around the pit or, in cases where diversion channel excavations would be
too great, catchment basins will be formed by temporary dikes to keep water out of
the pit. Runoff water in the catchment basins will be pumped to a channel to
convey the water downstream of the pit. Other overland flow diversions will be
necessary to direct runoff from disturbed areas toward sedimentation ponds.
Temporary overland flow diversion channels will be designed for a 2-year storm, as
required by the RRC regulations. Permanent overland flow diversion channels will

be designed for a 10-year storm.
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Overburden Removal

Overburden will be removed using two 70- to 120-yard electric-powered
walking draglines utilized in a conventional dig and sidecast manner. These
machines require a relatively firm and level working surface, which will be
constructed by a combination of dragline chop cutting (digging at or above the level
of the dragline base) and bulldozer grading. The depth of this working surface
(bench) will vary between 10 and 40 feet below the ground surface, depending on

soil/rock bearing strength, overburden depth, and drainage requirements.

Average pit width from the toe of the spoil to the base of the highwall
will be approximately 120 feet. Overburden depth varies from 20 to 140 feet and
averages 66 feet. Pit length ranges from 800 to 10,000 feet and averages about
6,000 feet.

Overburden removal for the inmitial dragline cuts (box cuts) will com-
mence during the thifrd quarter of 1984, using scrapers and other mobile equipment
as the excavating units. Scrapers, bulldozers, and the two draglines will complete
the box cutting during the fourth quarter of 1984. Full dragline stripping production
is scheduled to be reached during early 1985. Figure 3-15 shows, in cross section,

the sequence of mining and reclamation activities under typical mining conditions.

Lignite Loading and Hauling

The top of the lignite seam will be cleaned and any persistent thick
partings will be removed by mobile equipment and deposited at the baseline of the
spoil pile. Two 12- to 18-cubic yard hydraulic backhoes, or comparably sized
front-end loaders, will load lignite from the two active pits. Lignite blasting will

not be required. Bottom dump coal haulers will haul the lignite to the truck dump.

3-102



Spoil Grading

Spoil piles left by the dragline will be rough graded using large crawler
bulldozers. Final grading and ditching will be accomplished using a motor grader.
Final graded slopes and drainage patterns will approximate the general nature of

premining topography and.drainage.

Road Construction and Maintenance

Three major types of roads are to be constructed in the mine area:
lignite haul roads, access roads, and temporary access roads. Roads will be
constructed in accordance with prudent engineering and regulatory standards,
according to the size, type, and density of scheduled vehicular traffic. Typical cross
sections of these three types of roads are presented in Fig. 3-22. The road surfaces
will be maintained, as needed, on a regular basis by grading, ditch cleaning, and
adding additional surfacing material. A water truck will be used, as needed, to
control fugitive dust. When roads are no longer needed, surfacing material and
culverts will be salvaged, whenever possible, and the surface will be regraded and

reclaimed to an approved postmining land use compatible with the surrounding area.

Stream crossings by roads within the permit area will be designed in
compliance with RRC regulations, Rules 400 through 420. These rules specify the
requirements for roads according to Classes I, II, and IlI. Culverts and bridges for

Class I roads (lignite haul road) will meet the following minimum requirements:

o Culverts with an end area of 35 square feet and bridges with spans
of 30 feet or less will be designed to safely pass the 10-year,
24-hour precipitation event without a head of water at the
entrance. Culverts with an end area of greater than 35 square feet
or less, will be designed to safely pass the 20-year, 24-hour
precipitation event. Bridges with spans of more than 30 feet will
be designed to safely pass the 100-year, 24-hour precipitation

event or a larger event as specified by the RRC.
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o} Drainage pipes and culverts will be constructed to avoid plugging

or collapse and erosion at inlets and outlets.

o All culverts will be covered by compacted fill to a minimum depth
of 1 foot,
o Culverts will be designed, constructed, and maintained to sustain

the vertical soil pressure, the passive resistance of the foundation,

and the weight of vehicles to be used.

Culverts and bridges for Class II roads (access roads) will meet the

following requirements:

o Culverts with an end area of 35 square feet or less will be designed
to safely pass the 10-year, 24-hour precipitation event without a
head of water at the entrance. Culverts with an end area of
greater than 35 square feet and bridges with spans of 30 feet or
less, will be designed to safely pass the 20-year, 24-hour precipi-
tation event. Bridges with spans of more than 30 feet will be
designed to safely pass the 100-year, 24-hour precipitation event
or larger event as specified by the regulatory authority.

o} Drainage pipes and culverts will be constructed to avoid plugging

or collapse and erosion at inlets and outlets.

o Culverts will be covered by compacted fill to a minimum depth of
1 foot.
o Culverts will be designed, constructed, and maintained to sustain

the vertical soil pressure, the passive resistance of the road

foundation, and the weight of vehicles to be used.
For Class OI roads {temporary access roads) temporary culverts will be

installed for all flowing drainages and stream crossings. Temporary culverts and

bridges will be sized to safely pass the 1-year, 6-hour precipitation event.
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Figure 3-23 is a cross section and end view of a typical stream crossing

showing the pertinent design characteristics.

Reclamation and Revegetation

General Reclamation Procedure

Surface (soil) reconstruction and revegetation reclamation operations for
the South Hallsville Lignite Surface Mine to be operated by the Sabine Mining
Company involve the segregation and redistribution of topsoil and near- surface
oxidized overburden for use as a postmining soil. The surface 6 inches of soil
(topsoil) remaining in place after initial vegetation removal operatioms, will be
removed and redistributed as the final postmining surface layer. A mixture of the
remaining soil and near-surface oxidized overburden will be segregated and redis-
tributed on top of unoxidized overburden and will comprise the layer immediately
beneath the replaced 6 inch topsoil layer. The two reconstructed layers will provide
a minimum of 48 inches of cover over the unoxidized overburden material. Final
surface reconfiguration will approximate the original premining contour. The
reconstructed postmining soil will be revegetated with approved plant species that

are adapted to the region.
Soil Assessment

A detailed soil survey was performed by the SCS in order to identify soil

types and their physical location within the 24-year mine area.

Table 3-4 contains summarized data for the area's major soil mapping
units. A careful review of the data shows that the natural soils (1) are very sandy
within the solum (A and B horizons); (2) have solum cation exchange capacities of
generally less than 15 meq/100 g; (3) have base saturation levels of the cation

exchange sites of generally less than 20 percent; (4) generally have low to extremely
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Soil

Series I{orizon

Depth
(inches)

Sand

__ lpercent)

Dowin A
BZ1+
Bl

B3

Buwic A
D21w
Bl2e
B3t
Bty
Cart~Crno A23
B2+
BLLEA
BX1
BX2rA'2

Cuthbert A
B2+
B2+

Cuthhert A1+ A2
B2+
B2+
B3C

Cr

0-11
11-22
22-35

35- 44

0-20
20-23
23-37
37-44

44- 47

0-6
6-26
26-32
32- 12

0-9
9-38
38-48

48-506
56-60

56.95
51.09
38.50
37.96

72.82
51.02
44.33
41.81
37.34

74.07
57.00
56.52
58.14
56.88

86.14
54.23
46.93
53.27

70.43
68.24
77.22
55.00
51.56

Silt

24,
30.

a.
33.
38.

17.
30.
23.
24,
22.

10.
10.
19.
A7

15

20.
8.
8.
16.
10.

57
06

44
23
20

30
21
05
75
27

92
90
70

77
79
H6
46

17

TABILE 3-1

CHARACTERISTICS OF SOUTH HALLSVILLE MINE
SURFACE 501IL HORIZONS

Clay

12.

.61
.92
.23
.96
.46

20 .4:

17.
20.

33
31

.94
34.
.37
.26

R7

.30
22.
11.
28.
.27

97
12
55

CEC

(1m~)/100 g)

10.
12.
10.

10.
10.
11.

6,

13.
it.

NN =3 B O - I N o D W

[e~ RS I S T oY

Basc _Available
_Saturation Acidity oM N P K

(1neq/100 g) {percent) (ineq/100 g) (percent) (percent) (ppm) (ppm)
1.52 20.5 5.9 0.38 0.03 4 84
1.73 17.3 8.3 0.48 0.03 4 96
1.26 106.2 1.1 0.17 0.02 60
0.59 5.6 9.6 0.07 0.02 4 50
0.33 15.0 1.9 0.55 0.03 4 80
1.23 11.8 9.67 0.32 0.03 4 80
1.06 10.2 9.3 0.2 0.02 4 82
0.99 8.8 10.3 0.12 0.02 4 3
0.92 9.5 8.8 0.21 0.03 4 60
0.3 17.6 1.4 0.34 0.02 4 30
1.58 23.6 5.1 0.25 0.03 4 90
2.19 21.5 8.0 0.28 0.03 4 90
1.1 15.8 5.9 0.07 0.01 4 70
0.99 16.8 1.9 0.07 0.01 4 80
1.52 17.9 7.0 2.3 0.09 4 134
1.63 12.1 11.9 0.71 0.05 4 204
0.72 5.3 13.0 0.25 0.03 4 110
0.48 3.2 14.3 0.91 0.02 4 180
1.04 11.4 8.1 3.64 0.10 4 110
.46 7.8 5.4 0.52 0.03 4 180
0.65 7.3 8.3 0.52 0.05 4 205
0.71 5.5 12.3 0.80 0.04 4 255
0.72 1.9 14.1 0.22 0.03 -1 116
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TABLE 3-4 (Cont'd)

Base _ Available
Soil Depth Sand Sil Clay crc ~_Saturation Acidity oM N p K
Series Horizon  (inches)  (percent) (meg/100 @) {neq/100 g} {percent)  (meq/100 g)  (percent)  (percent)  (ppm)  (ppm)
Kirvin Al A2 0-9 71.47 23.93 4.060 6.1 0.56 9.2 5.5 0.56 0.03 4 110
B2l 0-22 28.37 22.76  48.87 19.6 1.99 10.2 17.6 0.49 0.05 4 221
B2y 22-40 31.00 11.52 51.48 23.5 1.05 4.5 22.4 0.28 0.04 4 90
B2t 40- 47 9.39 25.74 64.87 35.7 0.97 2.7 34.7 0.15 0.03 4 291
Kirvio A 0-1+4 R2.38 10.97 6.65 3.9 0.88 22.6 3.0 0.75 0.05 4 70
Bl 14-26 54.22 1e.12 0 31.66 23.5 2.51 10.7 2.0 .45 0.04 +4 170
B2+ 26-35 47 .18 10.77 42.05 16.7 1.54 9.2 15.2 0.43 0.04 4 200
B23+ 35- 47 37.65 20.30 42.05 20.1 1.04 5.1 19.4 0.49 0.03 4 260
IlaHit Al 0-4 72.72 24.606 2.62 5. 2.38 40.3 3.5 2.68 0.13 4 70
Al 4-10 73.12 22.12 4.76 3.7 0.91 24.6 2.8 0.73 0.03 4 29
B2l 10-23 53.24 23.66 23.10 8.1 2.06 24.5 6.3 0.41 0.02 4 70
B2t 23- 40 48.24 20,27 25.49 9.8 1.33 13.6 8.5 0.26 0.03 4 70
Kuilit Al 0-3 66.99 31.60 1.41 7.6 1.75 23.0 5.8 2.21 0.13 20 80
Al 3-15 65.29 35.71 1.00 2.9 1.02 35.2 1.9 0.52 0.04 8 40
Bl 15-23 48.65 23.79 27.56 10.0 1.9 19.0 8.1 0.41 0.05 4 20
B2lr 23- 40 27.42 18.81 53.77 26.7 2.2 8.24 24.5 0.52 0.06 4 210
Sacul Al 0-2.5 64.39 32.98 2.63 7.0 1.98 28.3 5.0 1.99 0.10 6 290
A2 2.5-8 53.16 27.92 18.92 7.2 1.84 25.5 5.4 0.90 0.05 4 330
PN 8-16 17.05 26,19 50.46 18.9 2.52 13.3 16.4 0.30 0.03 4 700
Bl 16-26 3.00 47.05 49.95 20.0 2.25 11.2 17.8 0.61 0.05 4 340
B2 26-36 2.01 45.70 51.29 27.9 1.55 5.55 26.3 0.31 0.04 4 3io
Bty 36- 44 6.24 45.49  48.27 2.1 1.15 4.71 23.2 0.43 0.04 4 245
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TABLE 3-4 (Concluded)

Base Available

Soit Depth Sand Silt Clay CEC _______Saturation Acidity oM N P K
Scries Horizon (inches) (percent) {(rurq/100 g)  (neq/100 g)  (percent)  (meq/l00 g)  {percent) (percent) {ppm)  (ppm)
Thenas Al A2 0-4 58 .41 30.69 10.90 20.0 3.38 16.9 16.6 4.72 0.24 4 210
B21 4-11 58.73 26.49 14.78 7.6 2.72 35.8 4.9 0.84 0.06 4 60
B22 11-31 57.82 35.50 6.68 3.9 1.02 26.1 2.9 0.50 0.03 4 43
B3 31-14 58,66 23.07 18.27 9.1 1.82 19.4 7.6 0.30 0.03 4 110
B24 414-48 57.28 17.33  25.39 10.7 1.72 16.1 9.0 0.17 0.03 4 120

Source: Brown, 1980.



low levels of organic matter (OM), plant-available phosphorus (P), plant-available
potassium (K), and organic nitrogen (N). The capacity of the natural soils to produce
sufficient quantities of forage dry matter is low to very low, based upon available N
without supplemental N additions. An estimate of the potential inorganic N supply
from the organic N pool (assuming that one surface acre 6 inches deep weighs
2.0 x 106 pounds) reveals that on an average, only 800 to 1,400 pounds of minera-
lizable organic N are present in the soil. Assuming an inorganic N release rate of 5
percent per year (a high value), an average of only 40 to 70 pounds of NH4 * N and
NO, =N, products of mineralized organic N, are potentially available for crop

3

utilization. Generally, 200 to 400 pounds of NH *_-N and NO3--N are recommended

for improved pasture production systems. In ad‘fiition, the capacity of these soils to
supply other major and minor nutrients is low to very low. A review of the data
clearly indicates that the existing soils are not good intensive agricultural soils. An
earlier but similar assessment of these soils was made as early as 1931 by W.T.
Carter. He described these soils as nonintensive agricultural soils due to their

adverse physical properties and low natural fertility.
Overburden Assessment

Nine continuous overburden cores were collected from the project site
by the Paul Weir Company during the lignite-drilling and mine-~development study
for the South Hallsville Project. Overburden core samples were transported to
Texas A&M University's Departments of Soil and Crop Sciences and Geology, where
the overburden cores were analyzed for various chemical and physical properties.
Texas A&M researchers stated that the top 16 to 20 feet of overburden {apparently
oxidized zone) is the most desirable reclamation material when compared with

native soil A horizon materials.
Lithologic samples and logs obtained during hydrogeologic and lignite-

exploration drilling programs produced data showing that the surface 15- to 23-foot

increment is oxidized, based upon the vivid yellow, orange, and brown colors
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associated with the overburden. Statistical analyses of overburden core data show
that the mean levels of acidity, electrical conductivity, pyritic sulfur, soluble salts,
sulfate sulfur, and total sulfur in the oxidized zone (0 to 23 feet) are significantly
lower than the unoxidized zone (23 feet). The oxidized overburden data presented in
Table 3-5, are equal to, if not better than the B and C soil horizon data presented in
Table 3-4. The oxidized overburden data (Table 3-5) tend to be equal to the
undisturbed A horizon values of many soil mapping units (Table 3-4) for percent
sand, silt, and clay; percent N; ppm available K; available water capacity; and

acidity.

The oxidized overburden data indicate that this material potentially
could be used as a topsoil substitute. However, firm support for using oxidized
overburden as a topsoil substitute will require further research on organic matter
level and microbial transformation influences on postmining crop performance.
Until the results of the research are obtained, replacement of the surface 6-inch
layer, which contains the maximum supply of organic matter and maximum expected
microbial diversity in this region, is planned as an added measure to maximize the

postmining revegetation potential.

The Sabine Mining Company proposes to utilize the select oxidized
overburden zone as a portion of the reconstructed root zone (7 to 48 inch layer), and
will further investigate the potential of the near surface oxidized overburden
material as a topsoil substitute. The Sabine Mining Company also will investigate
the reclamation feasibility potential of mixed overburden as a soil substitute

material.
Topsoil and Oxidized Overburden Handling Procedures
Topsoil segregation operations will begin after the removal of vegeta-

tion. Topsoil will be removed by mobile field equipment (e.g., scrapers, bulldozers,

etc.) and redistributed on the oxidized overburden. Redistribution will begin after
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TABLE 3-5

OXIDIZED OVERBURDEN CORE DATA
SOUTH HALLSVILLE MINE

_ 1 Star.xda.rd

Variable Mean Deviation
Sand 58.20 21.13
Silt 19.50 11.23
Clay 22.23 13.53
oM 0.28 0.26

N 0.053 0.086
P 1.26 1.53
K 92.80 52.30
HZO available 12.30 4.23
Acidity 6.54 7.80

Electrical Conductivity 4.70 9.30

1 Sand = percent

Silt = percent

Clay = percent

OM = organic matter concentration, percent.

N = nitrogen concentration, percent.

P = available phosphorus, ppm.

K = available potassium, ppm.

H,0 available = plant-available water, percent.

Acidity = measurable potential acidity, meq/100 g of oxidized overburden.
Electrical Conductivity = saturated paste conductance, mmhos/cm,

Source: NACI, 1981.
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the topsoil redistribution surface (interface plane) has been prepared to reduce
slippage potential and when chemical and physical topsoil properties can be
protected and erosion minimized (or controlled). If prompt topsoil redistribution
becomes impractical, the material will be routed to predetermined storage areas.
The stockpiled topsoil will be protected from wind and water erosion, unnecessary
compaction, and contaminants which lessen the capability of the topsoil to support
postmining vegetation. Nutrients and other soil amendments will be added to the
reconstructed soil in amounts determined by tests or experience in order to promote
stability of the approved postmining land use and maintain the vegetation as

required in the Texas surface mining revegetation rules.

Draglines or mobile field equipment will be used to excavate and place
near-surface oxidized overburden materials. The draglines will selectively chop cut
the oxidized overburden and deposit it on top of the unoxidized overburden so as to
ensure that the unoxidized materials are covered by a minimum of 3.5 feet of
oxidized materials. The distances between the regraded surfaces and the top of the
unoxidized overburden spoil piles are independent of spoil pile height. This distance
is independent of the overburden depth within the range capabilities of the draglines
at any given chop cut depth and spoil angle, When 20 feet or more of oxidized
overburden is present, unoxidized material will be placed in a normal, single, high
ridge. When a sufficient depth of oxidized overburden is not available to cover the
spoil, using the single ridge placement, the unoxidized spoil will be placed in a series
of low ridges. This is accomplished by reducing the length of cut at each dragline

position and varying the swing angle.

Wherever the nature and depth of the oxidized zone is insufficient for
segregating the material using draglines, reclaimable oxidized material will be
excavated by scrapers or other mobile field equipment and redistributed on a
prepared site without storage in a manner which ensures that unoxidized materials

are covered by at least 3.5 feet of oxidized materials.
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Revegetation

Revegetation will begin during the first favorable planting period after
the reconstructed soil has been conditioned and prepared by planting operations.
Species selection for vegetative cover is directly related to the reclamation stage,
reconstructed soil conditions, warm- or cool-season, and proven success capabilities
of the plant species selected. Table 3-6 lists the plant species to be selected for

each reclamation stage.

Three revegetation stages are proposed in this plan. Reclamation
Stage 1 is a temporary stage and requires establishment of a temporary cover crop
or mulch cover. Stage 2 is designed to prepare the site for the permanent
vegetative cover crop and requires establishment of the prepermanent cover crop.
Stage 2 can be initiated instead of Stage 1 if reconstructed soil conditions are
favorable. Vegetative species will be selected (1) to produce greater levels of dry
matter than the permanent vegetation; (2) to produce an initial supply of high
nitrogen-containing residues; and (3) to produce both deep roots and numerous
near-surface fibrous roots. During Stage 2, crop residues will be incorporated into
the reconstructed soil to improve both the physical condition of the material, with
respect to water movement and air diffusion, and the microbiological community.
This intermediate step has been shown to enhance the establishment of the
permanent vegetative species (Stage 3). Stage 3 will continue until the regulatory
authority, RRC, approves the postmining revegetation efforts and declares the area

successfully reclaimed.

Waste Disposal Operation Plan

Characteristics of the Waste

The fly ash and scrubber sludge will be mixed at the power plant site (see

Process Flow Diagram-Blending, Fig. 3-24). The blended fly ash and sludge will
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TABLE 3-6

PLANT SELECTION LIST FOR RECLAMATION STAGES
SOUTH HALLSVILLE MINE

Temporary Cover (Reclamation Stage 1)

Rye (Secale cereale) Wheat (Triticum vulgare) Oats (Avena sativa) Annual
ryegrass (Bolium multiflorum) Pearl millet (Perrisetum typhoideum) Sorghum
sudangrass hybrids (Sorghum sp.) Mulch

Prepermanent Cover (Reclamation Stage 2)

Bahiagrass (Paspalum notatum) Bermudagrass (Cynadon daclylon) Weeping
lovegrass (Eragrostis curvula) Switchgrass (Panicum virgatum) Deertongue
(Panicum clandestinum) Arrow leaf clover (Trifolium vesiculosum Savi) Crim-
son clover (Trifolium incarnatum L.) Hairy vetch (Vicia villosa Roth) Subter-
ranean clover (Trifolium subterraneum) Sweet clover (Melilotus spp.) Kobe
lespedeza (Lespedeza striata) Korean lespedeza (Lespedeza stipulacea) Sericea
lespedeza (Lespedeza cuneata)

Permanent Cover (Reclamation Stage 3)

Bahiagrass Bermudagrass Kleingrass 75 (Panicum coloratum L.) Arrowleaf
clover Crimson clover Amur honeysuckle (Lonicera maackii) Autumn olive
(Elaecagnus umbellata) Bicolor lespedeza (Lespedeza bicolor) Loblolly pine
(Pinus taeda) Southern red Oak (Quercus falcata) Sweetgum (Liquidambar

styracilflua)

Source: NACI, 1981,
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have the consistency of damp earth with a permeability range of 10_4 to 10—6 cm/s.
If desired, lime may be added as a fixing agent, which will cause the mixed ash and
sludge to set up like concrete (see Process Flow Diagram-Fixation, Fig. 3-25). The
mixed waste material will have a very low permeability (10-5 to 10_7 cm/s) and will
be suitable for lining waste disposal pits. The maximum rate of waste production
will be 172 tons per hour (tph) (150 cubic yards/hour). The average rate of waste
production will be 100 tph (87 cubic yards/hour). The total volume of waste to be
generated during the 30-year life of the plant is 25 x 106 cubic yards (15,517 acre

feet).

The characteristics of leachate from ash and sludge from the proposed
Henry W. Pirkey Power Plant-Unit 1 are expected to be similar to other lignite ash
wastes, but until ash has been produced and tested, actual characteristics will

remain unknown.
Waste Classification

Lignite ash wastes are at present classified as nonhazardous solid waste
by the EPA. The TDWR presently is classifying the waste as Class 1 or Class 2

industrial solid waste.
Disposal Plan

A waste disposal plan featuring initial landfill and research into the use
of the sludge/fly ash wastes as a soil amendment for mine reclamation and/or mine
disposal is planned. The waste will be disposed of within the boundaries of a tract of
land owned and controlled by SWEPCO, The disposal site will only accept waste
from the proposed Henry W. Pirkey Power Plant.

The waste loadout system will consist of one (1) 400 tph, covered,

inclined, movable, radial stacking conveyor with walkway and internally lined
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loading hopper, suitable for loading trucks or depositing directly on the designated
temporary storage area. The radial stacker will be 36 inches wide by 120 feet
center-to-center, will operate at 350 feet per minute, and will be supplied with a
40-hp conveyor drive, a 3-hp motor for power travel, and a 15-hp motor for vertical
positioning. Sludge/fly ash wastes will be hauled from the power plant by trucks.
The trucks will be dumped and the sludge/fly ash wastes graded into disposal cells as
illustrated in Fig. 3-26. The landfill generally will be constructed and progress as
identified in Fig. 3-26.

The type of landfill planned for the initial disposal is a valley fill in the
vicinity of the power plant. The initial disposal area (identified in Fig. 3-27) has a
total volume of approximately 1,100 acre-feet and has sufficient volume for 2 years
production of sludge/fly ash sludge wastes. A landfill site in the upper reaches of
the drainage system was chosen so that the base of the landfill will be above the
ground-water table at all times. Sediment and/or treatment ponds for surface-
water runoff will be located as identified in Fig. 3-27. The clay pan of the soil in
the vicinity of the waste disposal area is expected to retard the downward migration
of any waste leachate generated within the disposal site. Field investigations to
determine vertical permeability of the soil in the proposed disposal site will be
performed. The placement of a fizxed sludge/fly ash liner to inhibit seepage during
disposal will be provided, if necessary. Ground-water monitoring wells will be
installed around the perimeter of the landfill and monitored for quality and level

changes.

During the initial landfill disposal of sludge/fly ash wastes, research into
the technical feasibility and environmental suitability of use of these ash wastes as
a soil amendment (substitute for lime) and/or "in-mine disposal" will be conducted.
If the results of the research are positive, alternative disposal practices will be
adopted. In the event the results of the research are negative or inconclusive,

additional landfill disposal sites will be selected and the landfill practice continued.
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Mine Facilities

Mine facilities will be localized in two separate areas: one for dragline
erection and the other for permanent mine personnel, storage, and maintenance
facilities. These areas are identified in Fig. 3-28 and 3-29. All facilities will be
constructed and operated in accordance with the Mine Safety and Health Act

regulations.

The proposed dragline erection area (Fig. 3-28) includes two graded areas
for erection of the draglines, a railroad spur and access road, a shop and warehouse
building, trailers as temporary office and bathhouse, parking areas for equipment
and vehicles, and sufficient utilities to support the intended use. These facilities

will be designed with worker safety and comfort as prime criteria.

Permanent mine facilities (Fig. 3-29) include an office with bathhouse, a
shop and warehouse building, an outside storage area, parking for equipment and
vehicles, and a diked fuel storage yard and fueling area. Mine facilities will occupy
an area of 20 acres. A potable water supply will be provided and all sewage will be
treated to applicable water quality standards prior to discharge. Fencing and
lighting will be installed for safety and security. These facilities will be designed,
constructed, and maintained to meet or exceed all applicable mining, safety,

environmental, and building regulations and codes.

Treatment of Sensitive Areas

There will be no mining within 100 feet, measured horizontally, of a

cemetery. Access to the cemeteries will be maintained at zll times.

Electric Power

Power to the mine site will be provided by SWEPCO from a 138-kV

transmission line that passes through the mining area. This transmission line will be
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rerouted around the mining area prior to mining. Mine distribution will be routed
via pole lines to the dragline erection area, to the mine facilities area, and to within
6,000 to 8,000 feet of each of the two active mining pits. Further transmission to

the pits will be by trailing cable.

Labor Requirements

Tables 3-7 and 3-8 present schedules of the two estimated average
annual hourly and salaried personnel on the mine payroll. During full production 45
salaried and an average of 126 hourly personnel are scheduled, for a total of 171 on

the mine payroll.

Contractors with their own personnel will be hired to erect the draglines
and construct the mine facilities. These activities are scheduled to occur from
mid-1981 through the end of 1984. It is expected that contractor's mine site
personnel will vary between 10 and 100, with 1984 being the peak year.

3.6 ALTERNATIVES AVAILABLE TO EPA

Three alternatives are available to EPA regarding its permit action.
These are: (1) issue the NPDES permit as proposed; (2) issue the NPDES permit with
certain conditions; or (3) deny the NPDES permit. The issuance of the NPDES
permit as proposed would allow SWEPCO to construct and operate the power plant
mining facilities as described in Section 3.5 and to discharge wastewater to the
limits set forth in the permit. However, EPA may determine that special conditions
should be added to the NPDES permit where necessary to minimize or avoid adverse
environmental impacts. Also, EPA may deny the NPDES permit if certain
environmental considerations are significantly adversely impacted and mitigation
measures are unacceptable. These considerations include violations of water quality
standards, significant impacts on the human environment, endangered species,

cultural resources, wetlands, floodplains and prime farmlands. Denial of the NPDES
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TABLE 3-7

THOURLY MINE LAPOR SCHEDULE

Lignite
Loading/ Dragline Scraper Spoil Supply and Electrical
‘(ear Clearing Hauling Stripping Stripping Grading Maintenance Drainage Distribution TOTAL
1981 ~-= - - - - - - -— -—-
1982 --= 9 ——= ——— -—= 4 4 - 17
1983 2 14 - 11 —-- 15 12 3 57
1981 2 23 24 --- 6 35 12 3 105
1985 2 23 24 9 6 35 12 3 114
1186 2 27 16 == 6 35 12 3 101
1987 2 27 19 -- 6 35 12 3 104
1968 2 29 21 --- 6 41 12 3 114
1989 2 29 19 --= 6 41 12 3 112
1990 2 29 21 - 6 41 12 3 114
1991 2 29 22 - 6 41 12 3 115
1992 2 27 24 --- 6 41 12 3 115
1993 2 27 26 --= 6 41 12 3 117
199:1 2 27 31 —-- 6 41 12 3 122
1995 2 27 31 - 6 41 12 3 122
1996 2 27 30 == 6 +1 12 3 121
1997 2 27 28 ~-- 6 41 12 3 119
1998 2 27 28 16 6 11 12 3 135
1999 2 27 38 15 6 41 12 3 144
2000 2 27 34 28 6 4l 12 3 153
2001 2 32 28 15 6 41 12 3 139
2002, 2 32 29 16 ) 41 12 3 143
2003 2 34 31 12 . 8 41 12 3 143
2001 2 34 30 20 8 41 12 3 150
2005 2 34 36 2 6 41 12 3 158
006 2 34 34 20 6 41 12 3 152
2007 2 36 42 18 6 11 12 3 160
2H08 - ptied et bl i i fatatd iy Mt
TOTAL 50 718 666 204 150 979 304 75 3,146

K N
Hoarly Personuel Yearly Average

Source:s JTACT, 19200

= 3,146 - 25 = 126,
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TAELE 3-8

SALARIED MINE LABOR SCHEDULE

1981 1982 1983
{Quarter) {(Quartier) (Quarter)

1984 1985
(Quarter) Thru

Positinn 1st 2ud 3rd  4th  1st  2nd ~ 3ed  4th  Ist 2nd 3rd

4th

1st

2nd 3rd 4th 2008 2009

Vice President Operations -——- - - —— - - - - —_— -— -—
Project Manager 1 —— —— -——- -—- - _—— ——— —— -—— -—
Mine Manager -—- -—— ——- - - ——= - - - -— -
Froject Engineer
Cthinf liagineer -—= -——- - —— = - - ——= - ——- -
Mining Engincer 2 -— - 1 - -~ -—- - —_—— -—- -—-
Envirominental Jagineer - ——— - - 1 - - ——- -— ~— -—
Geaological Engineer 1 - - - - -~ - -—— - - -
Electrical Engineer --- -—= - - - 1 - - -=- -—- -—=
Transitman - ——— - ~——- - ~—- 1 - —— ~—— ~——
Rodman - - ——- —-—— - - 1 ——— - --- --=
Draftsman 1 1 - ~— ——— - —-—— - —-—= - -—-
Safety & Training Supv. - -—= -—- - = BRI T 1 ——= = -~

Safety & Training Assist. -—- - ——— - e mmm e e eme e -

Adsnin. & Parsonnel Supv. - -— ~—= - - -—= -~ 1 -—= - -—

Employee Relations Supv. - - - = - - -— - - - -—-
Purchasing Agent ——— -—= -—- -— - 1 - -—- - - -~
Warchouse Man - -— - - - -~ -—- -—=
Budget Coordinator 1 - - - - e Tam - ——- -~ -

Accountant -—= == - - ~—— - -—— ——— 1 - ——-

Clerks ; -——— - - - - —-— - -——- --- - ———

Secretacy 1
Maintenance Supertimlent e ——— ——— - . —— —— R . 1 o
Maintenance Toraman - ——
Electrical Foreman R . . . o o o o - L o
Shop Foreman - —

Gencral Mine Toreman - m—— ---

Asst. Ganeval Mine - ~—- - --- s -- - - - - - -
Yorainan



621~€

TABLE 3-8 {(Concludod)

1981 ez 1923 1984 1985
e NQuarter)  (Quarler) . {Quarter) _fQuarte) Thru

Position 15t 2ud 3rd 4th Ist  2nd Ird dth  Ist 2nd 3rd 4th jst 2pd  3rd 4th 2008 2009

Pit Foreman ——- ——— ——— —— —— f— _— — — —— —_— _— —— —— —_— 8 - (8)

Houlagn & Reclam. - —— —— - m—— mem aee ——— e e - — e, 1 -

Foreman
Construction Engineer --
TOTAL 8
CUMULATIVE TOTAL 8 10 10 11 12 14 18 21 23 24 o= 25 a2

|
|
|

o~

\

1

'
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w
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() Wndicates decrease in number of personnel.

Source: HACIK 1980a.



permit by EPA could cause SWEPCO to redesign the project for no effluent

discharge or pursue the no action alternative.

3.7 ALTERNATIVES AVAILABLE TO OTHER PERMITTING FEDERAL
AGENCIES

The USCE may require Section 10/404 permits for certain activities.
The overall review of the Section 10/404 permit applications for this project,
including the environmental assessment, is the responsibility of the Fort Worth
District USCE. Each application is evaluated to determine the probable impact the
project will have on the environment, with particular interest given to wetland and
aquatic habitat. As a part of the environmental review conducted by the USCE
District Office, the information is made a matter of public record through the
issuance of a public notice. A comiment period, normally of 30 days, is allowed
during which the application is reviewed by interested agencies, organizations, and
individuals. Other agencies having review responsibilitics are: Texas Department of
Water Resources, EPA, Texas Parks and Wildlife Department, and U.S Fish and
Wildlife Service (FWS). After the comment period, a public hearing may be held.
Alternatives available to USCE include: 1) approval, 2) approval with conditions or

modifications, or 3) disapproval.
3.8 OTHER REASONABLE ALTERNATIVES

Other reasonable alternatives, not within the jurisdiction of the lead

agency or any cooperating agency, could be discussed but none have been identified.
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4.0 ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES ON
THE AFFECTED ENVIRONMENT

This section presents an assessment of potential impacts associated with
the proposed Henry W. Pirkey Power Plant - Unit 1/South Hallsville Surface Lignite
Mine, and associated transportive systems. For the purposes of discussion, the
3,997-acre power plant site is divided into the following components: plant
facilities (272 acres), cooling reservoir (1,388 acres), plant site ancillary activities
area (1,451 acres), and transportive systems corridors (886 acres). The proposed
mine site area comprises 20,771 acres of land. Of this total acreage, 10,545 acres
will be disturbed by mining at an approximate rate of 439 acres each year for the
24-year life of the mine. An additional 473 acres will be disturbed by comstruction
of roads and mine facilities. Portions of the remaining 9,753 acres in the proposed
mine site area will be potentially affected by mining activities as mining progresses.
The project transportive systems consist of the following: 1) makeup water pipeline
(20 miles long; 75-foot construction ROW and 50-foot operation ROW), 2) railroad
spur (3.5 miles long; 200-feet operation ROW) and, 3) three transmission lines (total

of 11.7 miles long; 100-foot construction and operation ROW width).

Section 4.0 is. arranged to present a description of existing conditions
under an "Existing and Future Environments” heading for each environmental
resource of the project area, followed by a discussion of the "Effects of No Action".
The impacts that have already occurred as a result of construction completed or
underway are addressed first, if applicable. This early construction was undertaken
at the Company's own risk, as stipulated in 40 CFR 6.906, the NPDES regulations in
effect at that time. Then, the potential "Construction Impacts" for the proposed
power plant and mine are discussed for each environmental resource. This is
followed by a discussion of the potential "Operation Impacts" of the proposed power
plant and mine. Construction impacts are defined as those impacts associated with
power plant and transportive systems construction, and construction of mine
facilities (g.g., shop, dragline erection pad, access/haul roads, etc.). Operation
impacts are defined as those impacts associated with power plant and transportive
systems operations, and actual mining operations. The potential construction and

operation impacts for the transportive systems are discussed under the power
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plant subheadings. Each environmental resource section is concluded with a
discussion of the "Combined Impacts of the Plant and Mine". At the conclusion of
Sec. 4.0, a section is provided that addresses the cumulative impacts of the proposed

project with respect to other projects in the area.

An exception to the overall format of this section focuses on socio-
economics. The existing conditions for socioeconomic resources combine plant site,
mine site, and transportive system features because the overall implications of

proposed project activities encompass a rather large area of impact.

Construction and operation of the proposed project will have both
beneficial and adverse effects on the existing biophysical and socioeconomic
environment of the project site and surrounding area. Environmental effects can be
either long-term or short-term, depending upon the interaction of project-related
activities with existing environmental parameters. Short-term impacts are defined
as those associated with the construction phase of the project and may last up to 4
or 5 years. Long-term impacts are defined as those associated with operation

activities and may last a number of years.

4.1 EARTH RESOURCES
4.1.1 Topography
4.1.1.1 Existing and Future Environments

The proposed project site lies within the Sandy Hills region of the Gulf
Coastal Plain Province. The region is typified by a rolling plain dissected by
intermittent and/or ephemeral tributaries of the Sabine River. Land surface
elevations within the project area range from 225 feet mean sea level (msl) along

the Sabine River, to 400 feet msl in the northwestern portion of the area.
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4.1.1.2 Effects of No Action

No impacts to the topography would result from the no action alterna-

tive.
4.1.1.3 Construction Impacts

Power Plant

Plant Site

Construction of plant site facilities has resulted in an adverse impact
with respect to a general overall leveling of plant site topography over approxi-
mately 272 acres of land surface.

Transportive Systems

Construction of the transportive systems (makeup water pipeline, rail-
road spur, and transmission lines) has and will conform to the present land surface;
minimal adverse impacts to the topography are associated with this phase of the
project.

Mine

Construction of mine facilities (e.g., shop and dragline erection pad) will

involve the disturbance of approximately 43 acres of land and will result in some

alteration to local topographic features, with minimal impact.
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4.1.1.4 Operation Impacts

Plant Site

Although the topography will be altered by necessity due to fly ash
disposal, it is believed that infilling of a lowland area is more desirable than
discarding the refuge of an area of positive relief. The placement of the disposal
material at the upper reaches of the drainage system, as suggested in Sec. 4.2.2.4
(surface water), will reduce any erosion or scouring due to high winds or heavy
rainfall that might otherwise occur. The change in topography that may result {rom
the fly ash disposal is necessary to avoid adverse impacts associated with alterna-

tive disposal areas exhibiting high relief.
Mine Area

Short-term adverse impacts to local topography will be experienced
during mining of a given area. However, reclamation will be generally concurrent
with mining of new areas; 1 to 2 vears will be required to reclaim mined areas., The
mined surface will be shaped to a configuration similar to premining topography, and
sedimentation ponds constructed on graded surfaces will be removed later when they
are no longer needed. Furthermore, because overburden materials removed during
mining are texturally similar to those presently existing on the surface, no adverse
impacts to topography as a result of subsidence are anticipated (see Sec. 4.1.3.4).
As discussed in the EID (EH&A, 1981b), it is expected that a 3- to 12-percent net
volume increase will occur in the replaced overburden after the initial swelling and

compaction is completed.

4.1.1.5 Combined Impacts of Plant and Mine

Construction of the plant site facilities has resulted in an adverse impact

with respect to topography. Construction of the transportive systems and mine
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facilities will cause minimal adverse impacts. Plant site topography will be altered
by disposal of fly ash, and short-term adverse impacts will be experienced during
mining and reclamation. However, the mined surface will be shaped to a

configuration similar to premining topography.

4.1.2 Geology
4,1.2.1 Existing and Future Environments

The geologic formations that exist in the project area are lower Eocene
and Quaternary in age and are, in descending stratigraphic order, alluvium and
terrace deposits; the Queen City, Reklaw, and Carrizo formations of the Claiborne
Group; and the lignite-bearing Wilcox Group. Sediments within the project area are

predominately shales, clayey sands, and sandy clays.

The Wilcox Group has a cumulative thickness in the area ranging from
400 to 1,400 feet and consists of three major lithologic facies: interlaminated sands
and clays, finely laminated clays, and lignites. The bulk of the Wilcox section is
comprised of the interbedded sands and clays that were deposited during overbank
discharge in low-lying interchannel areas associated with the Mount Pleasant Fluvial
System. The finely laminated clays and lignites were deposited in freshwater
swamps. The main lignite seam occurs near the top of the Wilcox section and ranges

from 0 to 140 feet below the ground surface in the area to be mined.

The Carrizo Formation overlies the Wilcox Group unconformably and
consists of interbedded sands and clays, and sands that were deposited in a fluvial
environment. The Reklaw Formation conformably overlies the Carrizo and ranges in
thickness from 0 to 140 feet. Sediments of the Reklaw were deposited in a shallow-
water, transgressive marine environment. The lower member of the formation, the

Newby Sand, is made up of glauconitic sands and clayey sands, while the upper
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member, the Marquez Shale, consists of bioturbated clays and shales. Unconform-
ably overlying the Reklaw Formation is the Queen City Formation, a clean sand,
ranging from 0 to 25 feet thick, deposited as point bars in a fluvial environment.
Unconformably overlying the older Eocene formations are thin Quaternary age
sediments consisting predominately of loosely packed sands deposited by the ancient
and modern Sabine River and its tributaries., A more detailed description of the
geological formations within the project area is located in the Surface Mining

Permit Application document (Sabine Mining Company, 1981).
4.1.2.2 Effects of No Action

No adverse or beneficial impacts to the geology of the proposed area will

result from the no action alternative,
4.1.2.3 Construction Impacts

Power Plant

Plant Site

Clearing, grubbing, leveling, and construction of foundations at the
power plant site and cooling reservoir has resulted in localized long-term displace-
ment of shallow subsurface sediments.

Transportive Systems

Construction activities associated with transportive systems (i.e., trans-

mission lines, makeup water pipeline, and railroad spur) has resulted or will result in

localized long-term displacement of shallow subsurface sediments.
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Mine

Construction activities in the mine area will be limited principally to the
construction of shop facilities, dragline erection pad, and haul roads. The majority
of these activities will be confined to the mine ancillary activities area, and impacts

to geological features will be minor,
4,1.2.4 Operation Impacts

Power Plant

Plant Site

The principal impact of plant and cooling reservoir operations on the
geology of the area would be the possible preclusion of development of some natural
resource during the life of the project. Given the relatively small area to be
occupied by the facilities, adverse impacts are negligible.

Transportive Systems

No adverse impacts to geological resources are anticipated to occur as a

result of operation of power plant transportive systems,

Mine

Within the mine area, the geologic units overlying the mineable lignite
will experience unavoidable long-term adverse impacts as the overburden above the
lignite resource is removed., While the overall texture of the material (i.e., sand,
silt, or clay) will generally be unchanged, the stratigraphic relationships and the
physical characteristics of the specific geologic units above the lignite will be

permanently altered.
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4.1.2.5 Combined Impacts of Plant and Mine

Adverse impacts on geological resources of the power plant and mine
site focus on the alteration of the geologic units located above the mineable lignite
and possible short-term preclusion of the development of other geological resources

(e.g. oil and gas, gravel) during operation of the proposed project.
4.1.3 Soils
4.1.3.1 Existing and Future Environments

A detailed soil survey does not exist for the plant site. The general soil
map of Harrison County (USDA, 1974) and the adjoining soil survey of the mine area
(Galloway and Roberts, 1979) indicate that Bowie, Cuthbert, and Kirvin soils
dominate the plant site. Characteristics of these soils are described in the following
paragraphs., A combination of slope, gravelly surfaces, acidity, and heavy clay
subsoils preclude the Cuthbert and XKirvin soils from being considered prime
farmland by the U.S. Soil Conservation Service (SCS). Bowie is classified as prime
farmland under criteria defined in Section 657.5(a) of the Federal Register, Vol. 43,
No, 21, Tues., January 31, 1978. However, under historical land-use criteria defined
by both the Office of Surface Mining (OSM) and Railroad Commission of Texas
(RRC) it is highly doubtful if the Bowie soils on the plant site qualify as prime
farmland. Land-use history in this area is one of increasing pasture and forestry at

the expense of cropland.

A detailed soil survey of the mine area has been completed by the SCS
(Galloway and Roberts, 1979). Thirteen soil map units, listed in Table 4-1, occur

within the mine area.

The Bibb and Thenas map units consist of nearly level, acid, sandy
bottomland soils that flood too frequently to support cultivated crops. Because of

flooding they are not designated as prime farmland.
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TABLE 4-1

SOILS OF THE SOUTH HALLSVILLE MINE AREA

Percent Prime
Soil of Area Farmland
Bibb fine sandy loam, 0.7 No
frequently flooded
Bowie find sandy loam, 22.7 Yes
2 to 5 percent slopes
Cart-Erno complex, 4.1 Yes
0 to 2 percent slopes
Cuthbert fine sandy loam, 7.8 No
5 to 20 percent slopes
Cuthbert gravelly fine sandy loam, 19.9 No
5 to 20 percent slopes
Kirvin fine sandy loam. 4.4 No
2 to 5 percent slopes
Kirvin gravelly fine sandy loam, 17.8 No
1 to 5 percent slopes
Kirvin, graded 2.2 No
Kullit fine sandy loam, 3.3 Yes
1 to 3 percent slopes
Lilbert loamy fine sand, 3.4 No
2 to 6 percent slopes
Ruston fine sandy loam, 0.3 Yes
3 to 5 percent slopes
Sacul fine sandy loam, 6.5 No
5 to 20 percent slopes
Thenas fine sandy loam, 6.8 No
frequently flooded
TOTAL 100

1

Prime Farmland 30.4 percent

! Prime farmland as defined in Sect. 657.5(a) of the Federal Register, Vol. 43, No.

21, Tues., Jan. 31, 1978.



The Cuthbert, Kirwin, and Sacul soils have fine sandy loam or gravelly
fine sandy loam surfaces and clayey subsoils that grade into stratified sandstone and
shale at depths of 20 to 60 inches. The Kirvin graded map unit consists primarily of
Kirvin soils from which the gravelly topsoil has been stripped (or graded) for use as
foundation material, roadbeds, or other construction purposes. These are all acid,
highly weathered upland soils. Because of acidity, heavy clayey subsoil and, in some
instances, gravelly surfaces or stripping, none of these soils are designated as prime

farmland.

The Bowie, Cart, Ermo, Kullit, and Ruston soils are deep upland soils that
have fine sandy loam surface layers and loamy subsoils. They are acid and highly
weathered, but have fairly good soil-plant relationships. On slopes less than

5 percent, all are designated as prime farmland.

The Lilbert soils consist of deep upland soils that have thick (20 to
40 inches), sandy surface layers and loamy subsoils. They are highly weathered and
acid. The thick, sandy surfaces have a low water-holding capacity and the soils tend
to be droughty during dry spells. Primarily due to this, these soils are not

considered prime farmland.

In general all of the soils within the mine area require lime and fertilizer
for most crops and improved pastures. The upland soils, where cultivated for crops,

require erosion control practices in order to sustain production.

Table 4-1 shows that 30.4 percent of the soils within the mine area are
designated prime farmland as defined by the USDA-SCS in the Federal Register
(Sect. 657.5(a), Vol. 43, No. 21, Tues., January 31, 1978). This is defined as land that
has the soil quality, growing season, and moisture supply needed to economically
produce sustained high yields of crops when treated and managed, including water
management, according to acceptable farm methods. The disturbance of these soils

during mining and reclamation will cause an adverse impact.
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In addition to these criteria, OSM and RRC regulations require that such
lands must also have been used for cropland for any 5 years or more out of the
10 years immediately preceeding acquisition of the land for the purpose of
determining whether special reclamation techniques are required to return the land
to its original productivity following surface coal mining, The RRC defines cropland
as land used for the production of adapted crops for harvest along or in rotation with
grasses and legumes, and includes row crops, small grain crops, hay crops, nursery
crops, orchard crops, and other specialty crops. A study by Brown (1979) identified
only 52.6 acres as being prime farmland under these critiera., Of these, most were
in small gardens, used for home consumption. The Sabine Mining Company applied
for a negative determination of all lands not used historically to produce
commercial crops. An additional 40 acres (approximate) was identified in the
project area during later investigations; however, mining will not occur in this area.
The permit application that contained the request for the negative determination

was approved by RRC on 9 November 1981.
4.1.3.2. Effects of No Action

The effects of no action on soils of the project area depend to a large
extent on future land use and management, For several decades, land-use trends
within the area have seen a reduction in cropland, with a corresponding increase in
improved pastures and timber production. Within the foreseeable future, there is no
reason to predict a change in this pattern. Accelerated erosion under these uses
should be minimized, although erosion will continue where vegetative cover is
sparse, The acreage of "graded" soils will increase to some extent, as gravelly
surfaces of Cuthbert and Kirvin soils are removed for use in road foundations and
other construction purposes. Small bottomland areas of Bibb and Thenas soils may be
protected from flooding, thus becoming eligible for designation as prime farmland.
Large scale practices of this nature are highly unlikely because of the expense
involved versus monetary returns. In summary, under a no action alternative, soils

should experience few changes from that of the existing soils environment.
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4.1.3.3 Construction Impacts

Power Plant

Plant Site

The principal impacts of construction on soils within the plant site and
cooling reservoir will be associated with the potential for accelerated erosion during
construction stages. Land-clearing has taken place on the cooling reservoir (1,388
acres) site and the nlant site (272 acres) nrior to comstructing plant facilities. The
exposed soils. on most of these sites are subject to erosion. This impact is short-
term. but unavoidable and has been lessened bv emmnloyment of apnronriate erosion

control techniques.
Transportive Svstems

Apnroximately 700 acres and 142 acres will be required for makeun
water nineline and transmission line construction. resnmectivelv. The notential for
soil ern<ion will exist on exposed soils during construction. These adverse impacts
will be short-term. but unavoidable and will be lessened bv nromnt revecetation

following construction.

The construction of the railroad spur resulted in the clearing of
aonroximately 100 acres. The exposed soils are subiect to erosion. The adverse
impacts were short-term and unavoidable. The impacts have been lessened bv
nrombpt revegetation.

Mine

Land-clearing orior to construction of mine facilities within the mine

ancillarv activity area will have short-term adverse immacts associated with
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accelerated erosion, particularly on soils with steep slopes. These effects are
unavoidable, but lessened by delaying land-clearing until construction is necessary

and by prompt revegetation following construction activities.
4.1.3.4 Operations Impacts

Power Plant

Plant Site

There will be little adverse impacts on soils as a result of power plant
operations. However, the use of soils will be converted from agricultural and
forestry use to plant facilities (industrial) use. This impact is unavoidable for the
life of the project.

Transportive Systems

Small areas actually occupied by the proposed transmission line towers,
pipeline, and the railroad spur along their ROW will be converted from existing
agricultural and forestry uses to industrial use. Some of these areas may contain
SCS prime farmland soils. These areas, however, will comprise only a minor portion
of the ROW. On steeper slopes, roadside erosion will be a potential hazard along
roads used to maintain the facilities. Proper control measures can significantly
reduce the potential for long-term impacts associated with soil erosion.

Mine

The impacts of the mining operations on soils will concern:

Q chemical and physical properties;

o potential for accelerated erosion;
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o subsidence; and

o changes in prime farmland status.

Chemical and Physical Properties

A 2-year study by Brown et al. (1979) was designed to evaluate the
potential for revegetating the spoil material to be generated during mining
operations. Lithological layers down to the first layer below the lignite were
analyzed for a full range of physical and chemical parameters. These were
compared to studies of Brown (1980) concerning the physical and chemical
characteristics of predominant soils to be disturbed during mining. In addition,
greenhouse comparisons were made of the potential productivity of overburden

versus existing soils.

The overburden is devoid of concentrations of heavy metals that would
be considered toxic. However the unoxidized zone below 16 to 20 feet contains
pyrite in sufficient amounts to cause undesireable acidity without very large
applications of lime. The oxidized zone above these depths does not present this
problem. The water retention of the upper layer of overburden material is generally
greater than those of native topsoils, offering a greater yield potential than exists in
the present soils. Greenhouse tests indicated that additions of lime and fertilizer to
meet soil fertility test recommendations will allow yields from mixed overburden
materials to be as great as those from the native soils. The amount of lime and

fertilizer required is variable and will be added on an individual soil test basis.

It was concluded from the study that it will be possible to reclaim any of
the strata above the lignite without the replacement of topsoil. The 16-20-foot
thick layer closest to the surface is, however, the most desirable material and would
require the least amount of lime and other management inputs. The study also
concluded that topsoiling with the rather sandy existing topsoil might be less

desirable than a mixture of the top 16 to 20 feet.
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The mine plan proposes to use the select oxidized overburden zome (top
16 to 20 feet) as a portion of the recomstructed root zone (7- to 48-inch layer) and
to replace the 0- to 7-inch layer with the existing topsoil. Continued investigations
are proposed to determine if the near surface oxidized overburden material and

mixed overburden will provide a suitable substitute for topsoiling.

For the area as a whole, the initial overburden handling program should
provide beneficial impacts. The clayey subsoils of the Kirvin, Cuthbert, and Sacul
soils would be replaced with loamier material, more suitable as a root medium. The
thick, droughty sandy surface of the Lilbert soils would be largely replaced with
materials having higher water holding and cation exchange capacities. Overburden
coring and testing data indicate that, in these areas, the reconstructed soil would be
more responsive to good management practices than the existing soils. The
reconstructed Bowie, Cart, Erno, Kullit, and Ruston areas would be somewhat
similar to the existing soils. Thus, the relatively short-term use of soils for mining
purposes will, through reconstruction of soil profiles, eliminate undesirable
properties (as listed above) in many of the soils. This will enhance long-term

productivity on these soils.

The effects on soils will be long-term, much longer than the life of the
proposed mine, because in nature, soils properties change very slowly. In this sense,
the effects are irreversible, although continuing tests are designed to alter mining

operations should the need arise.
Potential Accelerated Erosion

Short-term effects of accelerated erosion will exist on sloping areas that
have been cleared of vegetation prior to mining. This adverse impact is unavoid-
able, but will be minimized by clearing only the land immediately ahead of the
overburden removal process and by initiating vegetation establishment measures as

soon as possible following soil reconstruction. The affected areas will be prorated
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over the life of the mine, thus only small areas will be exposed to erosion at any
given time. This impact is reversible in that erosion rates should return to normal

existing rates when vegetation is reestablished.

Subsidence

The potential for subsidence will be minimal. Studies in Texas
(Schneider, 1977) investigated the volume changes of mine overburden at the Alcoa
lignite surface mine near Rockdale in east central Texas. The conditions at this site
are geologically similar to those at the South Hallsville site, and reported volume

changes and settlement values are expected to be similar.

Schneider found that mined overburden had 24 to 47 percent increase in
volume. Over a period of time, mixed overburden consolidated 17 to 24 percent for
a net volume increase of 3 to 12 percent. Ultimate settlement is affected by
hydrologic conditions, since intermittently wetted soils tend to settle to a greater

degree than saturated soils.

Settlement rates vary widely with time. A fresh spoil pile settles at
rates of .85 to .02 feet/day for the first 20 days. These rates decrease rapidly and

range from zero to 0.221 feet/year within 2.5 to 10 years after mining.

The total amount of settlement as calculated from these rates indicates
that 75 percent of all settlement will occur within the first year after mining,
80 percent within the first five years, and most of the remainder over the next
30 years. The net increase in mixed overburden volume is generally equal to the

volume of lignite removed, thus yielding no gross change in surface elevation.

Differential settlement of up to 0.1 feet/year can be expected over a
distance of 350 feet on disturbed lands if no additional surface loads are imposed.

Differential settlement over short distances of 10 to 15 feet will occur at a rate of



up to 0.02 feet/year if no surface loads are imposed. This may cause a micro-relief
of highs and lows that, if not modified, may cause localized drainage problems. This
impact will primarily affect areas devoted to intemsive row crop production. It is

irreversible for a short period of time, but can be corrected by land-leveling,.

4.1.3.5 Combined Impacts of Plant and Mine

Accelerated erosion will result in short-term adverse impacts on soils
during construction activities associated with the plant site, transportive systems,
and mine facilities. These impacts are unavoidable, but minimized by employing
erosion control measures, Combined operational impacts will involve conversion of
soils from agricultural and forestry uses to power plant and mine facilities
(industrial) use. Prime farmland that exists within the project boundaries under both

SCS and RRC criteria will be adversely impacted during mining and reclamation.

4.2 WATER RESOURCES
4.2.1 Ground Water
4.2.1.1 Existing and Future Environments

Usable ground water in the region is contained in four hydraulically
interconnected geologic units: the Queen City, Reklaw, and Carrizo formations, and
the Wilcox Group, which collectively make up the Cypress Aquifer. Some ground
water is also contained in the alluvial deposits of area streams. Throughout the
Cypress Aquifer, and specifically in the overburden material of the project area,
ground water exists in thin layers (1 to 20 feet thick) of fine sands that are
physically separated, but hydraulically connected, through the interbedded clays and
silts. These lateral changes of alternating lithofacies over short distances within

the strata are common and reflect the fluvial-deltaic environment of deposition.
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The shallow ground-water system within the project area is recharged by
infiltration of precipitation. Ground water in the saturated material moves in
reponse to local hydraulic gradients, generally toward discharge points along surface
drainages. Ground-water discharge occurs as springs and seeps, by evapotrans-
piration (plant respiration), and by pumpage. Movement of ground water, as
indicated by a potentiometric map developed by North American Consultants, Inc.
from water level data collected (Sabine Mining Company, 1981), is generally in a
southerly direction, with localized topographically controlled flow towards discharge

sites along area streams.

Vertical leakage from the shallow saturated zone is inhibited by lignite
and a thick clay zone that underlies the lignite. The piezometers were installed and
completed in saturated material both above and below the impermeable zone (Sabine
Mining Company, 1981). Differences in static water level between the upper and
lower piezometers of 27.5 feet demonstrate the poor hydraulic connection that
exists between the sandy strata above and below the confining lignite and clay

strata.

To further define the ground-water flow characteristics within the
project area aquifer, pumping tests were performed by North American Consultants,
Inc. A detailed description of the tests and methods of determining aquifer
characteristics is located in the RRC surface mining permit application (Sabine
Mining Company, 1981). Results indicate that most of the strata above the lignite
contain limited area sources of potable ground water. Data were analyzed using a
Standard Theis Non-equilibrium Type Curve matching technique, and the non-
equilibrium flow formulae were used to calculate the aquifer coefficients. Also
used in the analysis, when situations warranted, was a technique for matching data
to a type curve for a leaky artesian aquifer system and associated modified
formulae developed by Cooper (1963). Transmissivities of the aquifer ranged from
16.4 gallons per day per foot (gpd/ft) to 4,825 gpd/ft, permeabilities ranged from

2 -
0.4 gpd/ft- to 170 gpd/ftz, and storage coefficients ranged from 1.5x10 * to

2.35210" L.
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The Cypress Aquifer provides limited quantities of potable ground water
that is used throughout Harrison County, principally for single-household domestic
use. Well locations within and adjacent to the project site are located on Fig. 4-1.
In all, 177 wells were identified in service, and an additional 51 dry or abandoned
wells were located. The majority of the wells in the project area are less than
75 feet deep. Ground-water quality deteriorates with depth and is considered
unsuitable for most uses below depths of 400 feet. Water quality data from project
area wells (Table 4-2) indicate that concentrations of total dissolved solids increase
with increasing depth, and concentrations of many dissolved metal species decrease
with increasing pH and increasing depth. In general, pH averaged about 6.9, and

total dissolved solids ranged from 94 to 1,652 parts per million (ppm).
4.2.1.2 Effects of No Action

No impacts to the ground water of the project area would result from

the no action alternative.
4.2.1.3 Construction Impacts

Power Plant

Plant Site

Changes in ground-water flow and/or quality characteristics brought
about by construction of the power plant facilities will be minimal. Slight reduction
in infiltration rates in the vicinity of construction activities may have occurred;

however, no regional impacts to the ground-water system will occur because of the

relatively small area affected and the relatively short construction time.
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GROUND-WATER CHEMISTRY!

Wil Numbers

Pa.rametersz 2 3 4 5B
Date Collected 10/14/80 9/3/80 9/10/30 $/17/80
Total Well Depth 58 f: 16 ft 38 ft 22 it
3creen Intesval 15-60 ft 27-37 ft 50-60 ft 12-17 £t

68-~83 it

5H/25°C (Standard Uniis) 7.1 6.4 5.8 7.2
Total Dissalved Solids T4 96 EE i.052
Mitrogen. Nitrate as N 0.08 9.10 0.:0 J.06
Sulfate as SO~ 7 30 180 315
Chloride as C1~ 2.9 12.9 23.0 349.0
Fluoride as F~ < 0.01 0.10 0.80 1,70
Dicarbonate 24.90 0.28 2.0 .89
Aluminum Cc.1 0.2 0.1 0.1
Arsenic < (.01 < 0.01 < 0.01 < J.01
Cadmium < 0.01 < 0.01 < 0.01 < 0.01
Calcium, as Ca.CO3 34 10 84 136
Chromium < 0.05 < J.05 < 0.05 < 0.05
Copper 0.02 0.04 0.03 0.02
Iren 0.2 2.5 16.4 11.5
L=ad < 0.05 < 0.05 < 9.05 < 0.05
agnesium. as CaCO3 0 10 6. 158
Manganese < 0.1 0.2 0.1 0.2
Mercury <0.001 <0.C01 < 0.001 <N.001
Molybdenum < 0.1 < 0.1 < 0.1 < 0.1
Nickel 0.G2 .02 0.0+ J.02
Potassium 7.8 10.9 18.0 3.5
Selenium <0.005 <0.005 < 0.005 <0.005
Sodium 3.6 6.8 45.0 +00.0
Zinc 0.30 0.50 0.03 0.02

L Analyses verformed by SWEPCO environmental laboratory.

All values reported as mg/l (ppmn) unless otherwise indicated.

Source: NACT, 1981.
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Transportive Systems

Construction activities associated with transportive systems will only
affect near surface geological features; therefore, no adverse impacts on ground-

water quantity or quality will be associated with this phase of the project.

Mine

Mine construction activities focus on the dragline erection pads, haul and
access roads, and shop and office facilities. These construction activities will cause
some disturbance of surface materials over approximately 1 percent of the project

area, but will not result in adverse ground-water quantity or quality impacts.

4.2.1.4 Operation Impacts

Power Plant

Plant Site

Operation impacts of the power plant on ground water consists of effects
of water consumption by the heat dissipation system and effects of power plant
wastes. Approximately 29,500 acre-feet of water will be impounded in the proposed
cooling reservoir. Some ground-water seepage from the reservoir is expected to
occur, causing a subsequent rise of ground-water levels in the reservoir vicinity;
however, this would be minor. Reduction of infiltration amounts in areas paved or
covered by buildings will not create adverse local or regional impacts and will be
volumetrically offset by the increased infiltration in the vicinity of the cooling
reservoir. Drainage from coal storage and waste disposal areas will be precluded by
impermeable liners and/or ponds and treated before release into the surface water
system, thereby preventing untreated water to infiltrate into the subsurface to

contaminate the shallow ground-water supply. Therefore, there will be no adverse
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impacts on the ground-water resource of the area due to operation of the power

plant.

Transportive Systems

No adverse impacts to ground-water quantity or quality are anticipated

as a result of transportive systems operation.

Mine

Because of the fluvial nature of the Coastal Plain physiographic
province, which includes the East Texas Gulf Coast lignites, extensive horizontal
and vertical aquifers can only be conceptualized on a regional basis. Locally,
regional aquifers are more accurately envisioned as a series of sand lenses or
stringers with little hydraulic connection with adjacent, underlying or owverlying
lenses or stringers. For this reason, disturbing near surface aquifers would not

impact the deeper and unassociated sand horizons.

An adverse impact of the mining operation concerns the water wells in
the mining area which will be abandoned or removed during mining or construction
activities. The extent of the loss of wells is indicated by Fig. 4.1 (provided by
NACI), which illustrates the water well inventory for the project area and its

relation to the mining plan.

When a well is not destroyed by excavating, it is subject to a water-level
drawdown dependent upon the depth of mining and distance the well is from the
excavated pit. In general, when excavation occurs to any level below the
potentiometric surface of the saturated sediments, movement of ground water in
the vicinity of the mine may be expected to be toward the open cut and/or its
dewatering system. For any given mine cut, the volume of ground-water inflow and
area influenced by ground-water dewatering and/or depressurizing will vary and

depend upon the following variables:
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o depth of active cut;

o] duration of cut;

o position of potentiometric surface(s);
o xposed aquifer thickness;

o aquifer permeability;

o aquifer storage coefficient; and

o methods of dewatering.

During mining, the quantity of ground water removed due to dewatering
and/or depressurizing will vary, and withdrawal rates will depend upon the ground-
water conditions and control methods employed at any given time at the mine. The
primary result of the dewatering and/or depressurizing operation will be a general
lowering of ground-water levels over the area, thereby decreasing the yield of wells
within the area of influences of the core of depression created by the operation.
Although the net water level reduction and areal extent of influence for any given
cut will depend upon the variables aforementioned, a ground-water level reduction
between 2 and 15 feet at an appropriate distance of 3,000 feet has been estimated
(NACI, 1981). A more detailed discussion containing estimated drawdowns and areal
influence is located in the RRC permit application (Sabine Mining Company, 1981).
Dewatering in the mine will be achieved, in most cases, with sump pumping systems
along the highwall. In special cases (i.e., cuts in alluvial deposits where the highwall
may not be stable with a seep face) wells, well points, and/or other devices will be

employed to assist in the dewatering.

Once mining and dewatering have been completed, the spoil will be
subject to resaturation. There are three potential sources of water for resaturation
of the mine: (1) infiltration of precipitation, (2) upward leakage from sand bodies

beneath the mine, and (3) inflow from sand bodies adjacent to the mine.

Post-mine recharge from precipitation may be slightly reduced since the

overall permeability of the mine spoil is expected to be less than that of the
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pre-mine overburden. NACI approximated the existing perennial recharge to be
about 0.025 feet per year by calculating the base flow of Big Sandy Creek and
dividing by the area of the watershed. Therefore, post-mine recharge should be less

than this pre-mine recharge rate.

Recharge from below the mine is expected to be minimal, due to the

fact that the mine is underlain by a clay unit.

The mining operation will also result in the alteration of horizontal
stratification of the overburden materials. The horizontal permeability and
transmissivity is expected to be reduced, causing a reduction in the lateral flow
through the cast overburden material. With respect to inflow of ground water from
adjacent sand bodies, it is anticipated that inflow will be slower because the
horizontal permeability is lower than the undisturbed pre-mine overburden. From
studies by Schmeider (1977) in eastern Texas on the effects of settlement of cast
overburden on its permeability, it may be surmised that the permeabilities in the

reclaimed areas will decrease with increasing depth through the cast overburden.

Recharge from adjacent sand bodies was evaluated using the Darcy
equation as follows:

v = Enl- (Cedergren, 1967)

where:

= velocity, in ft/day
= expected permeability of lower overburden = 2.0 x 10—4 cm/sec
(204 ft/yr) (based upon observations in East Texas by Xennady and
Pepper, (1980)
i = hydraulic gradient =40 + 60,000

n = effective porosity (20% assumed)
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The resulting recharge velocity equals 0.68 ft/day. The actual rate may
be lower due to capillary pressure heads in the unsaturated overburden.
Consequently, it is believed that recharge from lateral inflow to the replaced
overburden should only be effective within a few hundred feet of the mine
periphery due to high water table conditions adjacent to the mining area, and low
toward the interior of the mine due to the low velocity of lateral inflow and the
relatively large distances ground water would have to travel to saturate the more
interior portions of the mine. Therefore, this source of inflow is expected to
saturate only the more peripheral portions of the mine, with infiltration of

precipitation serving as the major sources of recharge to the interior portionms.

In general, aquifer productivity in reclaimed spoil areas containing
shallow ground-water supplies may be diminished with respect to the original
conditions, in terms of the maximum possible yield, due to the decrease in
horizontal permeability of the overburden material. However, wells placed in the
reclaimed area should be able to produce, upon resaturation of the spoil material, a
yvield of 5 to 10 gpm, which is the existing typical private consumption rate. The
amount of decrease in maximum yield will also depend upon the interrelationship of
altered ground-water levels and changes in aquifer storage characteristics. Wells
located within 3,000 feet of the mine area could be drawn down between 2 and
15 feet. Any private wells in the mining area will be eliminated and the water

supply will be replaced following mining.

As a result of the mining operations, mixed overburden material will be
subject to oxidation processes. The exposure of many mineral assemblages to
oxidation will result in their alteration and partial dissolution when contacted by
runoff or infiltration of surface or ground water. The concentration of any dissolved
ion species that may occur as a result of leaching of the cast overburden material at

any particular place or time will depend upon the following variables:

o} rate, volume, and composition of recharge water;
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o} nature, rate, and extent of chemical alteration of the cast over-

burden;

o} composition and volume of surrounding ground water; and

o duration of contact of recharge water with altered cast over-
burden.

Overburden that lies below the existing water table exists under
anaerobic (chemically reducing) conditions. Once the water table is lowered by
dewatering, and the overburden is excavated and replaced as spoil, the material is
exposed to the atmosphere and oxidizing conditions. In this new environment,
certain mineral species are susceptible to chemical alteration to a leachable form.
The parameter of greatest concern in post-mine ground-water quality is total
dissolved solids (NACI, 1981). Most probably, the constituent that will contribute to
total dissolved solids is sulfate. However, this constituent poses no significant
health problem. Water high in sulfate tends to act as a laxative to people not
accustomed to it. The other constituents contributing to total dissolved solids (i.e.,
calcium, sodium, magnesium, etc.) are associated with taste preferences. Other less
common elements, such as the heavy metals, may become mobilized if pH of the
overburden is lowered to 4.0 or less, through oxidation of iron disulfides. Some
zones were identified as having sufficient amounts of pyrite to cause undesirable
acidity that may mobilize heavy metals. However, heavy metal concentrations are
sufficiently low such that significant water quality impacts are not anticipated.
Upon recovery of ground-water levels within the mined area, chemically reducing
conditions will be re-established in the zone of saturation (James et al., 1976). Such
conditions are expected to retard the dissolution of minerals and the resulting

alteration of ground-water quality.

Once the water table is re-established, any leachate will have the
potential to flow from the mine to adjacent, down-gradient (i.e, southward),
ground-water bodies. As previously mentioned, the permeability of the spoil is
expected to be lower than pre-mine conditions. Consequently, the quantity of flow

from the spoil to adjacent ground-water bodies should also be reduced.

4-27



Typically, peak leachate concentrations are found in the first pore
volume of water contained in leachate generating materials. Subsequent pore
volumes generally have lower concentrations. Therefore, the maximum potential
impact will exist during the time period when the first pore volume is migrating
from the mine spoil. The length of the time period is dependent upon the
permeability, porosity, and the hydaulic gradient in the spoil. General indications
based on these paramenters are that any leachate would move slowly from the spoil
area and would take several years to be completely flushed from the system.
Therefore, any plume of leachate should attain a steady-state condition. Based
upon experience of similar studies, it is probable that the edge of any steady-state

plume down-gradient of the mine will be within 2,500 feet of the mine area.

The leachate concentrations in any plume will be reduced with distance
from the mine area. The concentrations of dissolved constituents down-gradient of
the mine will be primarily dependent upon the ambient ground-water velocity,
physical processes of mechanical dispersion, and dilution by infiltrating precipi-
tation. It is anticipated that concentrations exceeding water-quality standards will
be restricted to within a few hundred feet downgradient (i.e, southward) of the
mine. Therefore, it is anticipated that ground-water contamination should not be a
significant problem at the site. Monitoring wells will be installed to assess the

extent of migration of any leachate.

The aquifer units below the mineable zone exist under confined condi-
tions and are protected by a thick, impermeable clay stratum and will not be
adversely affected by mining operations. Water supply wells can be installed into
this aquifer upon completion of reclamation activities to mitigate the loss of

shallow wells as a result of mining activities.

4.2.1.5 Combined Impacts of Plant and Mine

The impacts of the power plant operation and construction and mine area

construction activities are considerably less than the impacts of the mining
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operation activity. Impacts of project construction activities will consist of the
disturbances of the unsaturated surface of a relatively small area. The principal
combined impacts on the ground-water system will be a local lowering of water
levels due to dewatering in active mine areas and a slight offsetting recharge of

ground water in the vicinity of the power plant's cooling reservoir.

4.2.2 Surface Water
4.2.2.1 Existing and Future Environments
Hydrology

The locations of the proposed power plant and mine area with respect to
naturdl drainage are shown in Fig. 4-2. Approximately 80 percent of the power
plant area is located within the Brandy Branch watershed. The remainder is drained
by a small tributary of Hatley Creek. The proposed mine site is located primarily
within the hydrographic boundaries of Clarks Creek, Hatley Creek, and Brandy
Branch watersheds. The southern portion of the mine area extends into the Sabine
River floodplain. The three streams traversing the mine site drain into the Sabine
River, and their drainage patterns are generally oriented in a southeastward
direction. Additionally, approximately 15 percent of the mine area is drained by
minor tributaries of Mason Creek, located to the west of Clarks Creek watershed.
Mason Creek drains into the Sabine River upstream of the South Hallsville Project

site.

Historical streamflow records for streams traversing the project site are
not available. Therefore, to characterize the runoff in the general area, informa-
tion from gaged watersheds in the vicinity was analyzed. Information on these
gaging stations, including mean discharges in cubic feet per second (cfs) and
drainage areas in square miles (sq. mi.), is presented in Table 4-3., The mean flow

per unit area in the vicinity of the project varies from 0.72 to 0.95 cubic feet per
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TABLE 4-3

STREAMFLOW RECORDS FOR SELECTED GAGES
SOUTH HALLSVILLE PROJECT

Mean
Drainage Discharge

USGS Mean Area per unit
Station Period of Discharge square area
Number Stream Basin Number Record (cfs) miles (sq mi) (csm)
1 Frazier Creek Cypress 07346140 1965~1975 45.7 48.0 0.95
2 Little Cypress Creek Cypress 07346050 1963-1975 293.0 383.0 0.76
3 Big Sandy Creek Sabine 08019500 1939-1975 185.0 231.0 0.80
4 Prairie Creek Sabine 08020200 1968-1975 37.1 48.9 0.76
5 Rabbit Creek Sabine 08020700 1963-1975 54.8 75.8 0.72
6 Tenaha Creek Sabine 08023200 1952-1975 79.6 97.8 0.81

Source: EH&A, 1977a.



second (cfs) per square mile (csm). The watersheds in the project area and the
expected mean flows at their outlet as a function of drainage area are shown in

Table 4-4.

The SCS's TR-20 rainfall-runoff computer model was used to determine
the hydrologic response of the watersheds in Fig. 4-2. The storm events used in the
analyses are listed in Table 4-5. Hydrologic response of the watersheds for other
storm events is presented in a baseline surface water report for the project area

(EH& A, 1977a).

The long period of flow records for the Sabine River at Tatum were
analyzed to determine flow frequencies. The 10-, 25-, 50-, and 100-year return
periods on the Sabine River were determined, and the HEC-2 computer program was
used to determine the corresponding water surface profiles. The delineation of the
100-year floodplain of the Sabine River along the project area is shown in Fig. 4-2.
Portions of the mine site are within the 100-year floodplain. As the probability of a
100-year flood occurring within the 24-year period of lignite production is about
21 percent, flood protection levees along the southern boundaries of the mine site
near the Sabine River floodplain boundary will be necessary, as well as along

floodplain boundaries of major streams within the project site.

Water Quality

Although no historical water-quality data are available for the minor
streams in the project area, an extensive data base is available for the nearby
Sabine River (Segment 0505) from the TDWR and the U.S. Geological Survey (USGS).
These water-quality data base were supplemented with a data collection program
designed to characterize baseline water quality of project-area streams (EHXA,
1979e). During the period November 1977 through September 1978, monthly
physical and chemical data were obtained at several locations on Brandy Branch,

Hatley and Clarks creeks, and the Sabine River. In addition, stormwater data were
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DRAINAGE AREA AND MEAN DISCHARGE
OF PROJECT AREA STREAMS AT CONFLUENCE
WITH THE SABINE RIVER

TABLE 4-4

Drainage Area

Mean Discharge

Stream (sq mi) (cfs)
Clarks Creek 27.1 22
Hatley Creek 37.5 30
Brandy Branch 10.2 8
Mason Creek Tributaries 3.4 3

Source: EH&A. 1977a.
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TABLE 4-5

STORM EVENTS USED FOR THE DETERMINATION
OF CRITICAL RATES AND VOLUMES OF RUNOFF

Depth of
Storm Event Return Period Duration Rainfall
Number (years) (hours) (inches)
1 10 24 7.10
2 25 24 8.30
3 50 24 9.30
4 100 24 10.40
5 10 6 5.00
6 25 6 5,80
7 50 6 6.50
8 100 6 7.30

Source: Hershfield, 1961.

4-34



collected on Hatley and Clarks creeks during a period of surface runofi resulting
from rainfall on June 6, 1978.

The TDWR's water-quality standards for the segment of the Sabine River
near the project site are presented in Table 4~6, along with the observed ranges for
the period 1973-1978. Water uses deemed desirable in this segment include
noncontact recreation, propagation of fish and wildlife, and domestic raw water
supply. Regarding TDWR water-quality standards, several instances of noncom-
pliance with the dissolved oxygen criterion for Segment 0505 have occurred at the
State Highway 43 monitoring station. Occasional deviations of pH, temperature,
and fecal coliform from allowable levels have also been recorded. For the period of

data analyzed, other prescribed TDWR water-quality standards have been achieved.

The TDWR has indicated that water-quality problems in Segment 0505 of
the Sabine River are primarily associated with dissolved oxygen deficits due to
loading of oxygen-demanding material and variable streamflow. Significant waste
loadings are introduced by the City of Longview and Texas Eastman discharges

upstream of the mine site (TWQB, 1975).

Baseline water quality at Clarks Creek, Brandy Branch, and Hatley
Creek have been characterized using data collected during the period November
1977 through September 1978 (EH&A, 1979e). Although water-quality standards
have not been promulgated by the TDWR for these streams, observed ranges for
constituents previously discussed are displayed in Table 4-7 for comparative
purposes. Low dissolved oxygen levels were common in the local project-area
streams, most likely due to the low or negligible streamflow conditions frequently
encountered. Occasional high concentrations of total dissolved solids were detected
in Hatley Creek, which may also be attributed to the observed lack of streamflow.
High levels of fecal coliform were detected on two occasions in Clarks Creek.
Livestock, wildlife, or some other form of nonpoint source were possible contribu-

tors.
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TABLE 4-6

SABINE RIVER WATER QUALITY

TDWR Standards Observed
Parameter (Numerical Criteria) Ra.ngea
Chloride (mg/l) Not to exceed 175 14-140
Sulfate (mg/l) Not to exceed 75 9-63
Total Dissolved Solids (mg/1) Not to exceed 400 8-354
Dissolved Oxygen (mg/]) Not less than 5.0 2.8-12.8
pH 6.0-8.5 5.5-7.7
Fecal Coli‘fo.r‘m organisms b
per 100 milliliters (org/100 ml) Not to exceed 2,000 0-4,600
Temperature °F) Not to exceed 93 40.0-86.8

2 From data collected at State Highway 43 monitoring stations, 1973-1978.

Log (geometric) mean not to exceed 2,000.

Source: EH&A, 1979b.
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LEF

TABLE 4-7

WATER QUALITY IN PROJECT AREA STREAMS

Parameter

Observed Range

Clarks Creek

Brandy Creek

Hatley Creek

Chloride (mg/L)

Sulfate (mg/L)

Total Dissolved Solids (mg/L)
Dissolved Oxygen (mg/L)

pH

Fecal Coliform (org/100 mL)
Temperature (°c)

7-35
5-53
60-266
1.2-13.9
6.2-7.6

< 10-3,980
1.5-29.0

6-22

3-12
22-128
2.5-14.4
3.5-7.4

< 10-1,300
3.8-28.0

14-54
3-63
78-598
0-16.0
4.9-7.7
< 10-920
2.0-26.0

Source: EH&A, 1979b.



The TDWR has encountered low dissolved oxygen levels on Hatley Creek
and attributed these depressed levels to the inability of the creek to fully assimilate
the wastewater discharged by the City of Hallsville (TWQB, 1975). The City of
Hallsville has recently constructed a wastewater treatment plant that discharges
into Ward Creek, a tributary of Hatley Creek. The discharge permit issued by the
TDWR allows an average discharge rate of 0.32 million gallons per day (mgd) and a
maximum discharge rate of 0.80 mgd. In addition, the Texas State Department of
Highways and Public Transportation has a discharge permit allowing an average
discharge rate of 0.02 mgd and a maximum discharge rate of 0.04 mgd into Hatley

Creek (TDWR, 1981a).

In summary, water quality in the project area appears generally
acceptable for a wide variety of uses. No constituents or unusual concentrations of
constituents were detected that would seriously impair use. Occasional instances of
low dissolved oxygen content are probably attributable to excess point-source
organic loadings on the Sabine River and to the critically low stream-flow conditions

that project-area streams experience seasonally.
4.2.2.2 Effects of No Action

If the "no action alternative” is implemented, the surface water regime
of the project area should remain essentially unchanged from existing conditions,
barring the possibility that other independent development may occur in the

vicinity.
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4.2.2.3 Construction Impacts
Power Plant
Plant Site

Minor adverse impacts due to construction activities associated with the
proposed plant site and cooling reservoir are unavoidable. Clearing of brush and
trees will result in temporary increases in overland runoff from the cleared areas.
Some erosion is unavoidable, producing increased surface water transport of
sediments and increased turbidity in receiving streams during periods of heavy
rainfall and increased streamflow. During such periods, creeks in the project area

normally experience increased turbidity.

As in most dam construction projects, streamflow diversion is required
during dam construction, thereby resulting in little interruption of existing flows in
Brandy Branch. Upon completion of the dam, approximately 20 percent of the upper
Brandy Branch drainz%ge area will be preempted by the inundating waters of the
cooling reservoir. Further, no discharges (except during flooding) will be made from
the cooling reservoir to Brandy Branch; makeup water will be transported by
pipeline from Big Cypress Bayou (Sec. 4.2.2.4). The existing intermittent nature of
flows in Brandy Branch will be adversely affected downstream due to the
construction of the cooling reservoir, which will only allow discharge during peak
runoff periods, thereby reducing the overall flow downstream. The establishment of
vegetative cover on the slopes of the dam and other areas of comstruction will

prevent impacts due to erosion.

In the impounded portion of Brandy Branch, certain changes in water
quality will occur. Initially, an increase in dissolved nutrient and organic material
leached from terrestrial soils and decaying vegetation will occur. Detention and

impoundment of waters will result in decreased suspended solids and lower turbidity
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than pre-impounded waters. Ranges in dissolved oxygen and pH fluctuation will
increase because of the influence of increased biological activity. Concentrations

of dissolved solids will increase due to evaporation.

Transportive Systems

Construction activities involving the transportive systems (makeup water
pipeline, railroad spur, and transmission lines) will result in some adverse,
short-term effects on the surface water resources of the area. The primary adverse
surface water impact of construction will be increased sediment loading tc streams
resulting from such activities as tree and brush clearing, excavation, and grading.
However, revegetation of construction areas will reduce potential, long-term soil

erosion and subsequent increases in sediment loading in the area streams.

A 36-inch pipeline and associated intake structure will be used to divert
makeup water for the cooling reservoir from Big Cypress Bayou approximately
1 mile downstream of Ferrell's Bridge Dam (Lake O' The Pines), which is approxi-
mately 20 miles north of the power plant site. A permit from TDWR authorizes an
annual diversion of 18,000 acre-feet at a maximum diversion rate of 33.4 cfs (see
Sec. 5.0). Additionally, a Section 404 permit has been issued by the USCE (see
Sec. 5.0). Little Cypress Bayou is the only major stream crossed by the makeup
water pipeline. The pipeline also crosses several minor streams near the project
area. Some increased turbidity during construction of pipeline crossings with these
streams is unavoidable. However, these construction activities are short-term in

nature and are not expected to result in long-term adverse impacts on water quality.

The construction of the railroad spur across minor tributaries of Hatley
Creek and Brandy Branch will involve some disturbance along the banks and stream
beds. The construction of both the railroad spur and transmission lines will result in
such activities as vegetative clearing and grading. Increased turbidity of the

affected watersheds is likely to occur if periods of intense or prolonged rainfall
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occur during construction. Localized control measures will be implemented as
necessary to minimize these adverse impacts. Adverse impacts on streamilow rates
and volumes due to construction activities are expected to be very minor due to the
relatively small acreages being aifected during construction. Adverse impacts on
surface water due to construction of transportive facilities will be of short-term
duration and will essentially cease upon completion of the facilities and revege-

tation of the affected areas.

Mine

Activities related to mine construction will result in some short-term
impacts on the surface water hydrology on and adjacent to the mine site.
Sedimentation ponds and other erosion control measures will be constructed before
any mining activity takes place, as is required by the RRC Surface Mining
Regulations.  Activities such as clearing of vegetation, road relocation and
construction, and site preparation and construction of shop and personnel facilities
will result in some increases in peak runoff rates and sediment loading. Existing
drainage patterns may be altered somewhat by road construction. In addition,
excavation and grading activities in connection with the construction of overland
flow diversion facilities and sedimentation ponds are expected to result in short-
term increases in local surface water sediment concentrations. Adverse, short-term
hydrologic impacts resulting from construction-related increases in potential soil
erosion and subsequent sediment yield will be minimized by the establishment of
vegetative cover on disturbed areas as soon as possible after construction and by the
use of such temporary sediment-control measures as straw dikes or vegetative filter

strips in collection ditches.

Unavoidable short-term effects of the mining activities on surface water
hydrology will result primarily from increases in sediment production (soil erosion)
during premining construction activities and during the mine development. Mine-

related construction activities expected to cause the greatest potential increases in
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sediment yield are timber and brush clearing, road and pipeline relocations and
construction, and excavation and grading during construction of drainage channels
and sedimentation ponds. Other activities, such as local site preparation and
construction of shop facilities, are expected to result in minor increases in sediment

production.

Current available technology will be employed, as necessary, to
minimize the potential adverse effects of construction on runoff and surface water
quality. Therefore, overall effects of mine-related construction activities on the
surface water of the project area should be minor in magnitude and of short-term

duration.

4.2.2.4 Operation Impacts

Power Plant

Plant Site

Due to the small area of the power plant site relative to the total
drainage areas of the Hatley Creek and Brandy Branch watersheds, no major impact
on downstream flooding and normal streamflows are anticipated. However, the
existence of the power plant cooling reservoir (Fig.4-2) will have a much more
pronounced effect upon the hydrology of Brandy Branch. The cooling reservoir has a
surface area of approximately 1,240 acres and a storage volume of about
29,500 acre~feet at the normal operating elevation of 340 feet msl. Approximately
20 percent of the Brandy Branch watershed is inundated by the cooling reservoir.
Assuming the pond would be at normal operating level prior to the occurrence of a
storm, peak discharges of Brandy Branch are estimated to increase by approximately
50 percent for a 100-year, 24-hour storm event and as much as approximately

80 percent for the 10-year, 6-hour and 10-year, 24-hour storm events.
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Impacts on local water quality may result from the operation of the
proposed power plant's cooling water system. A maximum of 18,000 acre-feet per
year of makeup water from Lake O' The Pines in the Cypress Basin will be released
and diverted from Big Cypress Bayou, approximatsly 1 mile downstream {rom
Ferrell's Bridge Dam, to the cooling reservoir on Brandy Branch, which is located in
the Sabine River Basin. The operation of the cooling water system will result in
discharges of heated waste water and chlorine to the cooling reservoir. Discharges
of heated water to the cooling reservoir will result in increased evaporation rates of
water from the reservoir. Levels of conservative substances, such as total dissolved
solids (TDS), chlorides, and sulfates within the reservoir, may increase due to the
concentrating effect of evaporation. A portion of the water diverted from the
Cypress Basin, as well as runoff water from the cooling reservoir's watershed, will
eventually enter the Sabine River during flood events and through seepage. If levels
of comnservative substances become sufficiently high, these discharges could

adversely impact local water quality.

Projected levels of TDS within the cooling reservoir have been
calculated for 25 years of project operation and are presented in Table 4-8. TDS is
shown to increase over the life of the project, reaching a maximum value of
314 mg/l. This projected concentration of TDS is below the 400 mg/1 TDS criterion
of the TDWR water-quality standards promulgated for the segment of the Sabine
River proximal to the project site (Segment 0505).

The TDS concentations in the cooling reservoir were estimated by means
of a mass balance analysis that used local water quality and meteorlogical data,
plant heat load, and assumptions concerning plant operation and waste charac-
teristics. Sources of TDS loadings included Brandy Branch, makeup water from Big
Cypress Bayou, and runoff from the limestone-lignite storage area. Losses of TDS
occur from seepage and water consumed in {ly ash, bottom ash, and scrubber sludge
disposal. Water losses occur from natural and forced evaporation from the pond and

from evaporative losses in the power plant. Forced evaporation was estimated using

4-43



TABLE 4-8

PROJECTED TDS CONCENTRATIONS IN COOLING RESERVOIR

Year After TDS Concentrations in Cooling Reservoir
Plant Startup mg/1

0 120

5 185
10 233
15 268
20 295
25 314

Source: Calculations based on data from EH&A, 1979b.
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the Harbeck diagram and assuming a power plant heat load based on operation at
100 percent capacity. Assumed TDS concentrations in Big Cypress Bayou (120 mg/1)
and in Brandy Branch (70 mg/l) were estimated from historical data. The TDS
concentration of limestone-lignite runoff was assumed to be 500 mg/l. The makeup
water flow to the pond from Big Cypress Bayou was assumed equal to the volume

necessary to maintain the pond at a constant operating level.

The analysis was shown to be fairly sensitive to changes in the seepage
estimate, which is, by far, the most difficult estimate to accurately ascertain. If
the seepage estimate of 1,447 acre-feet per year was halved, TDS concentrations in
the pond would reach 381 mg/l after 25 years of operation, still below promulgated
State and Federal standards.

Based on this analysis, it is concluded that the operation of the power
plant's cooling system should not cause the concentrations of conservative dissolved
substances in the cooling reservoir to exceed State or Federal standards. Therefore,
no impact on local water quality is expected as a result of occasional discharges

from the cooling reservoir to Brandy Branch.

Condenser cooling water will be chlorinated periodically to prevent the
growth of fouling organisms within condenser tubes, which reduces heat transfer
efficiently. Chlorination will be performed within the intake bay, immediately
beyond the traveling screens in front of the intake pumps. Doses will be injected at
a maximum of three times daily for periods of 15 minutes each. The total dosage of
chlorine will be administered to achieve a free residual of 0.1 to 0.5 ppm at the
condenser outlet. This free residual concentration will comply with allowable
release concentrations under effluent limitation guidelines (40 CFR Part 423).
Chlorination will only occur seasonally, when water temperatures are at or above
70°F. Due to the projected limited use of chlorine, both on a daily and seasonal
basis, and the limited dosage that will be applied, no chlorine should be detected in

the cooling reservoir and, therefore, only minor adverse impacts, if any, on pond
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ecology will occur. These low concentrations will preclude toxic efiects on

downstream aquatic organisms.

The disposal of fly ash and scrubber sludge by landfill will result in an
elevation increase of the original land surface within the disposal area from 2 feet
at the upper end of the valley to 40 feet at the lower end of the valley. The initial
disposal area has a total volume of approximately 1,100 acre-feet and has sufficient
volume for 2 years' production of ash/sludge wastes. A landfill site in the upper
reaches of the drainage system was chosen so that the base of the landfill will be
above the ground-water table at all times. Sediment and/or treatment ponds will be

located to capture surface water runoff from the disposal area.
Transportive Systems

Operations effects of the transportive systems on the surface water
resources of the area will be related primarily to the transbasin diversion of makeup
water from the Cypress Basin to the Sabine River Basin. Any consumptive use of
water due to evaporation and other losses represents an unavoidable deficit in the
overall water balance of the area. However, the diversion of the power plant water
from the Cypress Basin to the Sabine River Basin is not expected to result in
adverse impacts on the water resources of either basin. The total permitted or
claimed surface water for consumptive uses in Cypress Basin is approximately
375,000 acre-feet per year, while the maximum reported consumptive use has been
only about 80,000 acre-feet in any one year (TDWR, 1981b). Additionally a study by
the Texas Water Development Board (TWDB) in 1977 indicates that the Cypress
Basin would still have an estimated surplus of 334,200 acre-feet per year by the
year 2030 (TWDB, 1977). Water diverted from the Cypress Basin into the cooling
reservoir will represent a surface water gain in the Sabine River Basin. This impact
will not be adverse considering the large magnitude of streamflows already present
in the Sabine River. No major effects on the surface water regime of the Cypress

Basin are expected because makeup water, which is supplied by the Lake O'The
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Pines, has already been appropriated to the Northeast Texas Municipal Water
District for consumptive use (TDWR Permit No. 1897C), and a contractual permit
(CP-454) based on this water right has been issued to SWEPCO by the State of Texas

for the diversion of 18,000 acre~fest/year (see Sec. 5.0).

The crossing of minor tributaries by the railroad spur will result in minor
alteration of the floodflow regime in the Hatley Creek and Brandy Branch
watersheds. Normal overland flowpaths will be interrupted by the railroad spur
embankment and directed toward stream crossing structures. Major increases in
upstream flood elevations will be avoided due to the design of the stream crossing
structures. Operation impacts on surface water by the proposed transmission line

should be negligible after the completion and revegetation of affected areas.

Mine Area

Runoff control and management measures implemented prior to
construction will be adequate to handle runoff and to control sediment loadings to
levels that are acceptable to the regulatory agencies. Runoff and sediment volumes
resulting from rainfall events with frequencies up to 25 years and durations up to
24 hours will be positively controlled at the mining front, with the objectives of
arresting flooding potential and settling sediment-laden runoff originating at the
mine front or in the general vicinity. Off-channel sediment ponds with detention
times of 24 hours or greater will ensure the impoundment of storm runoff waters for
sufficient time to allow settling of most suspended sediment before any releases are
made. The sediment ponds will be located off the main channels. Therefore, there
will be little or no interference with streamflow during periods of normal flow. The
sediment ponds will be restored to initial capacities when 60 percent of the storage
volume has been filled with sediment. This activitiy will be implemented as a
general management practice throughout the life of the mine and during the

reclamation period, as is required under the RRC Surface Mining Regulations.
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A range of storm events of different magnitudes was simulated in order
to determine the hydrologic response of the watersheds affected by mining under
pre- and postmining (post-reclamation) conditions. For the post-reclamation simula-
tions it was assumed that land use in the reclaimed area would consist of

approximately 90 percent bermuda grass and 10 percent forestland.

By comparing the results obtained for the pre-and postmining hydrologic
simulations of the watersheds affected by mining activities, it was determined that
there would be a large percent increase in peak runoff for all storm events for the
Rogers Creek area of the Clarks Creek watershed. The increases vary from 62 to
92 percent. The increase for the remainder of the sub-basins in the Clarks Creek
watershed was determined to be fairly small and ranged from approximately 3 to
21 percent. Very small increases in peak runoff were determined for the Hatley
Creek watershed. Increases in peak flows from the Mason Creek tributary sub-
basins ranged from 7 to 23 percent. The computer simulations of the watersheds do
not reflect the attenuating effect of sediment ponds on runoff peaks due to ponds
that would be present at the site during and after reclamation. Therefore, the

simulated increases in peak runoff are conservative estimates.

Volumes of overland flow for the range of storm events were also
calculated for pre- and postmining conditions. Percent increases in volumes of
overland flow for the Rogers Creek sub-basin (Clarks Creek watershed) were about
68 percent for the 10-year, 24-hour storm event and about 57 percent for the
25~-year, 24-hour storm event. Volumes of overland flow for sub-basins 13 and 16 of
the Clarks Creek watershed were determined to have been reduced by approxi-
mately 20 and 4 percent, respectively, for these storm events. Percent increases
for the other sub-basins in the Clarks Creek watershed varied from about 3 to
32 percent for the 10-and 25-year, 24-hour storm events. Overland flow volumes for
the Mason Creek sub-basins for the 10- and 25-year, 24-hour storm events increased
and varied from approximately 8 to 19 percent. Computations for sub-basin 14 of

the Hatley Creek watershed showed a decrease in overland flow volumes of
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approximately 10 percent for postmining conditions. Increases in overland flow
volumes for the other sub-basins of the Hatley Creek watershed were moderate and

varied from about 6 to 39 percent.

The greatest volumes of overland flow for various storm events occur
from cleared land prior to removal of overburden. Assuming average antecedent
soil moisture conditions, estimated maximum increases in volumes of overland flows
(acre-feet per acre) resulting from the 10-year, 24-hour storm event would be
156 percent for soils in hydrologic soil group B, 61 percent for soils in hydrologic soil
group C, and 43 percent for soils in hydrologic soil group D. For the 25-year,
24-hour storm event, the increases are estimated to be 120 percent for B soils,
54 percent for C soils, and 37 percent for D soils. These estimates are based on
previously wooded lands and assume a 5-percent land cover after clearing. Peak
discharge rates for the various storm events would be expected to change through-
out the mining phase due to changes in drainage characteristics associated with
diversion channels, dikes, sedimentation ponds, and other necessary flood prevention

and flood control structures.

The impacts of mining activities upon water quality of the project area
streams on the Sabine River have been investigated, considering discharges from
active mining areas and disturbed areas. A mining plan, developed by Sabine Mining
Company, was used to evaluate mining impacts upon water quality. The plan
presented a projected mining scenario, with delineation of the temporal and spatial
extent of mining activities. The mining plan was included as part of the mining
application to the RRC. The mining permit application was approved by the RRC on

9 November 1981 and is available for review.

One phase of this analysis examined water-quality impacts associated
with discharges from the active pit area and from the entire mining area in a
disturbed state. Therefore, this analysis constitutes a "worst-case" evaluation for

any particuiar storm event. The 10-year, 24-hour storm event was used for
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purposes of this analysis. In reality, as mining progresses, only a portion of the
mining area will be in a disturbed state, while other portions will have been restored

and others will be as yet undisturbed.

For all disturbed areas, sedimentation ponds f{and other treatment
facilities, if necessary) will be maintained until restoration is complete and the
areas exhibit compliance with promulgated discharge requirements. Ponds will be
designed to contain runoff from the 10-year, 24-hour precipitation event. Dis-
charges from disturbed areas are subject to the numerical effluent limitations
described in Table 4-9, promulgated by the OSM (U.S. Dept. of Interior, 1979) and
adopted by the RRC. The EPA has promulgated effluent limitations applicable to
discharges from active mining areas, which differ from OSM regulations in that a
30-day average concentration of total iron of 3.0 mg/l is prescribed for both existing

and new sources.

The present impact analysis addressed discharges from disturbed areas in
response to the 10-year, 24-hour precipitation event. Volumes of runoff were
derived from the baseline hydrology studies using the projected watershed areas
subject to mining activities. These volumes of runoff were assumed to be contained
in sedimentation ponds in each sub-watershed area. No specifications were
available describing discharge schedules from the sedimentation ponds. The analysis
assumed that ponds would be drained during a 2-week period, allowing quantification
of discharge rates. In addition to runoff water, discharges derived from ground-
water accumulation in the active mine area were also considered. Discharges from
the ponds were then routed to the Sabine River. Impact of these discharges upon
the Sabine River was examined upon a median flow of 800 cfs. A mass balance
technique was employed to evaluate impacts on the Sabine River. This technique
was particularly appropriate since the parameters addressed may be treated as
conservative materials; that is, they are assumed to exhibit no significant decay.
Discharges from the sedimentation ponds were assigned quality characteristics in

compliance with the promulgated effluent limitations. Background concentrations
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TABLE 4-9
EFFLUENT LIMITATIONS FOR DISTURBED AREAS,
OFFICE OF SURFACE MINING, AND
NEW SOURCE PERFORMANCE STANDARDS

Effluent
Characteristics Maximum Allowable 30-Day Average
*
Iron, total 6.0 mg/1 3.0 mg/l
* %
Manganese, total 4.0 mg/1 2.0 mg/1
TSS 70.0 mg/1 35.0 mg/1
pH 6.0 to 9.0 6.0 to 9.0

* Existing sources are limited to a maximum 7.0 mg/l and an average 3.5 mg/!
total iron concentration.

** Manganese limitations do not apply to untreated discharges that are alkaline as
defined by the EPA.

Source: EH&A, 1979b.
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in the Sabine River were estimated from USGS data for Station 08022000 near
Tatum and from the baseline sampling program. Background concentrations in
Hatley and Clarks creeks were estimated from the baseline data collection program
(see Table 4-7). Characteristics of Mason Creek were assumed similar to Clarks
Creek. The impact of discharges from disturbed areas on project area streams was
also investigated. Streamflow from undisturbed areas was estimated at mean flow
levels, and quality characteristics were estimated from the baseline stormwater
runoff data. Input data and results of the mass balance analyses are described in
Table 4-10. In response to pond discharges following the 10-year, 24-hour
precipitation event, total suspended solids in project-area streams are shown to
increase by approximately 0.5 mg/l (1.2 mg/l maximum). The effects on the Sabine
River are very slight. Total suspended solids will decrease by 1.2 mg/l due to pond
discharges from the project area. Iron and manganese are projected to increase by
0.14 and 0.17 mg/l, respectively. It should be realized that this analysis represents a
"worst-case," as all areas to be mined over the project life were considered in a
disturbed state, and the effects of reclamation were not included. However,
reclamation will proceed concurrently with mining and this "worst-case”" condition

will not be realized under actual conditions.

Also addressed in the analysis were impacts from pond discharges
derived solely from the active mine area unaffected by runoff discharges from
disturbed areas. Mine discharges will be composed primarily of ground-water
seepage and direct rainfall on the active pits. ZEstimated discharge rates were
supplied by Paul Wier Company. Effluent limitations promulgated by the EPA were
assumed to characterize the quality of the discharges. These sedimentation pond
discharges were routed to the Sabine River as discussed previously. Impact upon the
Sabine River was examined under the 2-year, 7-day low flow of 62 cfs. Impacts of
active mine area discharges on project area streams (i.e., Clarks, Hatley, and Mason
creeks) were also investigated. Input data and results are presented in Table 4-11.
Calculations indicate impacts upon the Sabine River and the project-area streams

would be very minor.
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TABLE +-10

MASS BALANCE DISCHARGES FROM DISTURBED AND ACTIVE MINE AREAS

Baseline Discharge Discharge
Conditions from from Mass
(Undisturbed Disturbed Active Mine Balance Change in
Area) Area* Area** Results Concentration
CLARKS CREEX
Flow (cfs) 14.8 42.8 6.2 63.8
Quality
TSS (mg/l) 10.0 35.0 35.0 29.2 +19.2
Total Iron (mg/l) 1.82 3.0 3.0 2.30 + 0.48
Total Manganese (mg/l) 0.42 2.0 2.0 1.63 + 1.21
HATLEY CREEK
Flow {cfs) 25.3 26.7 5.2 58 .4
Quality
TSS (mg/l) 15.0 35.0 35.0 26.3 + 11.3
Total Iron (mg/l) 3.61 3.0 3.0 3.27 - 0.34
Total Manganese (mg/1) 0.72 2.0 2.0 1.44 + 0.72
MASON CREEK
Flow (cfs) 31.3 11.9 6.2 49 .4
Quality
TSS (mg/l) 10.0 35.0 35.0 19.1 + 9.1
Total Iron (mg/1) 1.82 3.0 3.0 2.25 + 0.43
Total Manganese {mg/1) 0.42 2.0 2.0 0.99 + 0.57
SABINE RIVER
Flow (cfs) &C0o g1.4 6.2 887.6
Quality
TSS (mg/1! 47.5 35.0 35.0 46.3 - 1.2
Total ron (mg/1) 1.54 3.0 3.0 1.08 + 9.14
Total Manganese (mg/1) 0.29 2.0 2.0 0.46 + 0.17

* Discharges from disturbed areas assumed a 2-week duration.
** Each watershed examined with entire mine area discharge.

Source: Calculations based on data from EHZA, 1979b.

4-53



TABLE 411

MASS BALANCE ANALYSIS
DISCHARGES FROM ACTIVE MINE AREA

Baseline
Conditions Mass
{Undisturbed Active Mine Balance Change in
Area) Discharge®* Results Concentration
CLARKS CREEX
Flow fcfs) 14.8 6.2 21.0
Quality
TSS (mg/l) 10.0 35.0 17.4 - 7.4
Total Iron (mg/1) 1.32 3.0 2.17 + 0.35
Total Manganese (mg/l) 0.42 2.0 0.39 + 0.47
HATLEY CREEX
Tlow {cfs) 25.5 6.2 31.7
Quality
TSS (mg/l) 15.0 35.0 18.9 + 3.9
Total Iron (mg/l) 3.61 3.0 3.49 - 0.12
Total Manganese (mg/l) 0.72 2.0 0.97 + 0.25
MASON CREEX
Flow (cts) 31.3 6.2 38.0
Quality
TS8 {mg/l) 10.0 35.0 14,1 + 1.1
Total Iron (mg/l) 1.82 3.0 2.01 -~ 0.19
Totai Manganese (mg/l) 0.42 2.0 0.68 ~ 0.2
SABINE RIVER
Flow (cfs) 62 6.2 68.2
Quaiity
TSS ‘meg/l) 25.1 35.0 25.0 + 0.9
Total Iron (mg/l) 1.54 3.0 1.67 +0.13
Total Mangenese (mg/1) 0.29 2.0 0.45 ~0.16

Each watershed examined with entire mine area discharge.

Source: Calculations based on data from EH& A, 1979b.
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The development of the mine and associated facilities will result in some
long-term changes in the hydrologic regime of the area. The primary long-term
adverse impacts expected as a result of mining activities will be alterations in peak
runoff rates and volumes resulting from changes in the site topography, topsoil
characteristics, vegetative cover patterns, and land use. Flood peaks will be
reduced if sedimentation ponds are allowed to remain in place permanently to be
used as runoff detention basins and for livestock, wildlife, and recreational purposes.
Major streams through the mine area will be altered due to permanent rerouting,
resulting in straighter stream channels and shorter flow lengths. The installation of
energy dissipation structures in areas of high streamflow velocities and establish-
ment of vegetative cover will reduce the potential for stream channel erosion. The
levees, which will be required to protect the mine from flooding on the Sabine
River, will remove a small portion of the existing Sabine River floodplain. Minor
rectification of the Sabine River floodplain in the affected reach should offset the

reduction in overbank conveyance.

In the project area, ditches will be provided along new roads to direct
runoff into local drainage channels. During mining, diversion ditches, channels, and
berms will be constructed to intercept runoff from disturbed areas and to divert it
to sedimentation ponds that will be constructed using various combinations of dams,
levees, and excavations. Runoff from undisturbed areas will either be diverted away
from the areas controlled by sedimentation ponds or will be detained in upstream
reservoirs to be released after runoff from disturbed areas has passed through the

sedimentation ponds.
4.2.2.5 Combined Impacts of the Plant and Mine

The combined effects of the construction activities of the mine and
power plant on the surface water hydrology will not be any more severe than the

sum of their separate effects considered independently. TFurthermore, all of the

construction-related hydrologic impacts of the combined project will not occur
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simultaneously. Most of the construction activities for the power plant will
essentially be completed prior to mining, and further comstruction will occur during

the sequential development of the mine.

The overall effects of the proposed power plant and mine construction
activities on the surface water hydrology of the area will be minor in magnitude and
of short-term duration. These impacts are temporary and will diminish with
increasing distance downstream of the construction site. Current available
technology will be employed, as necessary, to minimize the effects of construction

on runoff and sediment production in the project area.

The combined effects resulting from operation of the proposed power
plant and mine include effects on the Sabine River and its associated floodplain,
changes in topography and runoff patterns of local watersheds due to construction of
the power plant and development of the mine, and water quality considerations

associated with the various waste streams generated by the combined project.

Construction of the power plant cooling reservoir has reduced runoff to
the Sabine River. However, as the drainage area above the dam is very small in
comparison to the total drainage area of the Sabine River at the project site, there
will be only a very minor reduction in Sabine River flows. Also, only minor
decreases in the Sabine River flows due to mining operations are anticipated, as the
total drainage areas of the watersheds affected by the mine area are only about
1.5 percent of the total drainage area of the Sabine River at the project site. A
minor change in the floodplain boundary of the Sabine River and a minor increase in
flood elevations are expected due to required flood prevention levees along the

southern boundary of the project in the Sabine River floodplain.
Operational impacts of the combined project on the hydrologic regime of

the local (on-site) watersheds will also be composed of the separate effects of the

power plant and mine as discussed in Sec. 4.2.2.4. The hydrologic impacts of the
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mine development on local watersheds, including changes in site topography and
alterations in peak runoff rates and volumes, will occur concurrently with mining
and reclamation activities throughout the life of the project. Sedimentation ponds
installed to control runoff and sediment from disturbed areas will be in operation at
various locations and at different times, as dictated by the mine plan. The
sequential development of the mine will result in greater overall impacts on local
watersheds during later stages of the project than in earlier years, while the
hydrologic impacts of the power plant facilities will essentially remain uniform

throughout the project life.

The combined effects of power plant and lignite mine operation on
surface water quality do not differ significantly from their individual impacts.
Occasional discharges from the power plant's cooling reservoir will affect only
Brandy Branch. Discharges from disturbed mining areas will affect Hatley, Clarks,
and Mason creeks. Discharges from both mine and power plant operations will
eventually enter the Sabine River. Any iron and manganese additions will be from
mining; power plant operations will not add to the levels of iron, manganese, and
total suspended solids in the Sabine River. Mine discharges may contain TDS
concentrations that are slightly higher than background levels, but should be well
below the 400 mg/l TDS standard for the segment of the Sabine River near to the

project area (Segment 0505).
4.3 CLIMATOLOGY/AIR QUALITY

4.3.1 Existing and Future Environments

4.3.1.1 Climatology
Proximity to the Gulf of Mexico (approximately 200 miles to the south)

greatly influences local meteorology and climatology. The climate of the project

area is a transition from the primarily humid, subtropical areas to the south and the
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less humid, continental areas of the Plains States to the north. The project area
experiences generally warm summers punctuated by occasional thundershowers.
Winters are mild to cool, with cold air intrusions every 3 to 5 days during the coldest
months. A more detailed discussion of the project area's climatology is contained in

a baseline climatology and air quality report (EH&A, 1979a).

Temperature

The average annual temperature for the project area is 65.2°F. Average
afternoon highs vary from the low 90's in July and August to the upper 50's in
December and January. Average nighttime lows range from the low 70's during July
and August, to the upper 30's during December and January (U.S. Dept. of

Commerce, 1972). The highest temperature on record is 106°F, and the lowest is
o

2°F.

Precipitation

Rainfall is generally abundant in the project area, with most monthly
averages exceeding 3 inches (U.S. Dept. of Commerce, 1972). Most of the

precipitation, both in guantity and number of occurrences, is from convective
showers. Excessive rains of short duration occur frequently from thundershowers
during the April through September period. Heavy rains may also be associated with
squall lines during the spring or fall months. Rains of longer duration are normally
the result of warm- or stationary-frontal activity south of the area during the colder
months, or are associated with dissipating tropical weather systems during summer
or fall, Averages during the 1951-1970 period of record reveal an annual average
precipitation rate of 46.28 inches (U.S. Dept. of Commerce, 1972). During a typical
year, approximately one-fourth of the days will experience measurable
precipitation. September is the driest month, with an average precipitation of
2.3 inches, while December is the wettest, with 4.9 inches. In the project area, a

record annual maximum precipitation of 67.23 inches was measured in 1957, and a
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record minimum of 23.10 inches was recorded in 1899 (U.S. Dept. of Commerce,
1972).

Snowfalls of measurcable amounts rarely occur, averaging only once
every 2 years. Heavy snows have occurred, however, as in February 1960, when
5.7 inches fell. Such rare and infrequent snows distort mean data so that such data
are not useful for determining expected amounts. For that reason, mean data are
not presented here. Sleet occurs more often than snow, but amounts and durations
are generally small (U.S. Dept. of Commerce, 1972). Sleet or icing conditions occur

most frequently from mid-December to mid-February.

Surface Winds

The windiest seasons are winter and spring, each with an average speed
of 8.5 mph (U.S. Dept. of Commerce, 1975). Fall is the next windiest season
(7.1 mph) and then summer (6.2 mph). The average annual wind speed for Shreveport
is 7.6 mph. The frequency distribution of wind direction ("wind rose") for the annual
case is presented in Fig. 4-3. The wind radials for each direction represent the

percentage of time the wind blows from that particular direction.

The most frequent annual wind direction is south (based on a 16-point
compass), occurring 16.4 percent of the time. Seasonal occurrences of the southerly
direction are 19.1 percent (summer), 18.8 percent (spring), 15.3 percent (winter), and
12.7 percent (fall). Annually, southeast is the second-highest occurring direction
(10.9 percent). The least frequent annual wind direction is northeast (3.1 percent).

Calm conditions prevail 12.2 percent of the time.

Severe Weather

Severe weather in northeastern Texas results from the occurrence of

decaying tropical storms and large thunderstorms (including tornadoes). During the
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coldest months ice storms may occur, but are very infrequent events. Thunder-
storms are generally limited to the spring and early summer months. In the project
area, maximum thunderstorm frequency usually occurs in the afternoon and evening
hours. Remnants of hurricanes and tropical storms may affect the project area

from June to November, while tornadoes can occur during any month of the year.

Dispersion Meteorology

Thermal and mechanical turbulence in the atmosphere act to disperse air
pollutants. A method for estimating the degree of turbulence in the surface layer is
used by the National Climatic Center (NCC) to produce a computer summary of
stability conditions for selected National Weather Service (NWS) stations. The
summary is called Stability Array (STAR) and was obtained for Shreveport for the
period 1970-1974. On an annual average, unstable conditions (Classes A, B, and C)
are estimated to occur 20.7 percent of the time. The most frequently occurring
class is the neutral Class D (D-day plus D-night) at 46.8 percent. Stable conditions
(Classes E and F) are estimated to occur 30.2 percent of the time (U.S. Dept. of

Commerce, 1975).

Mixing heights and mean transport wind speeds determine the volume
into which pollutants will eventually be mixed. Low mixing heights and light wind
speeds can mean high concentrations of pollutants, resulting from trapping of
pollutant plumes or decreased dilution of area source emissions. Holzworth (1974)
has analyzed worst-case annual and seasonal values of mixing heights and transport
winds for 62 United States stations, including Shreveport. Shreveport consistently

ranked high in the absence of extended periods with poor dispersion.

Strong atmospheric stability resulting from atmospheric temperature
inversions can effectively form a barrier limiting vertical dispersion of pollutants.
Hosler (1961) has estimated the frequency of occurrence of low-level inversions

below 500 feet. In the Shreveport area, the frequency of low-level inversions based
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below 500 feet (in percent of total hours) varies from 26 percent in the spring to
41 percent in the fall. The annual frequency of low-level inversions is 32 percent.

These inversions usually do not last more than a few hours.

Maximum concentrations of air pollutants also often occur at ground
level during periods of anticyclone (high pressure system) stagnation. A study by
Korshover (1971) indicates that the proposed project area experienced approxi-
mately 96 stagnation days and 23 stagnation cases (four or more continuous stagnant
days) during a 35-year study period. Based on his results, the maximum frequency
of stagnation days occurs during the fall, and the minimum frequency occurs during

the winter.

Relative dispersive capacity is estimated from the information on
atmospheric stability, mixing heights, and frequencies of inversions and stagnating
anticyclones for the project area. In general, the proposed project area is
characterized by atmospheric conditions favorable for the satisfactory dispersion of

air pollutants.

4.3.1.2 Existing Air Quality

Inventory of Emission Sources in the Project Area

Point sources of air pollution are industrially oriented and include items
such as flares, stacks, and vents. The largest individual source of sulfur dioxide
(SOZ)’ total suspended particulates (TSP), and nitrogen oxides (NOX) emissions within
an eight-county region surrounding the proposed project is Texas Utilities Services'
Martin Lake Steam Electric Station (SES), located 15 miles south-southwest of the
Pirkey Power Plant site. The Martin Lake SES emits 154,268 tons per year of SOZ’
13,006 tons per year of TSP, and 90,008 tons per year of NOX. Another potentially

large individual source is Texas Utilities Services' proposed Mill Creek SES to be

located 18 miles southwest of the proposed power plant site. The Mill Creek SES
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has been permitted to emit 73,374 tons per year of SOZ’ 6,913 tons per year of TSP,
and 41,514 tons per year of NOx. Together these two sources emit approximately

60 percent of each of the three types of pollutants discussed for the eight-county
region (Sargent and Lundy, 1979).

To conservatively investigate possible air quality impacts due to other
large sources in the region, an inventory of emission sources was compiled for an
area twice the radius of that of the maximum possible area of impact (50 km) and

defined by EPA's PSD guidelines.

These sources, whose emission rates exceed 5,000 tons per year for one
or more of the three aforementioned pollutants, are presented in Table 4-12 along
with the- two Texas Utilities Services' stations and the proposed Henry W. Pirkey
Power Plant. Included in the table are plant locations and emission rates. The
sources are also located on a map of the region surrounding the project (Fig. 4-4).
Each source is identified with a number listed in Table 4-12. Of those sources,
several were permitted for comstruction or modification after the 1979 emissions
inventory was compiled for the purpose of permit application review under the

Prevention of Significant Deterioration (PSD) of air quality regulations.

Ambient Air Quality Levels in the Project Area

The region surrounding the project area is primarily rural, much of which
is pasture or heavily wooded land. Few point emission sources of atmospheric
pollutants are located within 62 miles (100 km) of the site. The dispersed nature of
emissions in the region and the large distances to major industrial areas make the

air quality generally good in the project area.
Ambient air quality standards set limits on concentrations of pollutants

in the air accessible to the general public. The existing applicable Federal standards

are the National Ambient Air Quality Standards (NAAQS), which encompass seven
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TABLE +-12

LARGE POLLUTANT EMISSION SOURCES (>5000 TONS PER YEAR)
WITHIN 62 MILES (100 km) OF THE PROPOSED PROJECT

Distance/
Direction Pollutants
Map County/ (mi/ TSP 50 NO‘z
jin] Source Parish 16 p + compass) (ton/zyr) :
* SWEPCO Harrison - - 35,730 17,865
Pirkey
2 Texas Eastman Harrison 12w _ - 13,217
3 TUSI Rusk 14 35W 13,006 154,268 20,008
Martin Lake
4 TUSI Ruslk 18 SW 6,918 73,374 41,514
Mill Creek
5 SWEPCO Marion 27N _ — 3,794
Wilkes
5 Lone Star Steel Morris 35 NNW - 10,421 153,423
7 Shell Oil Cass 52 N -_ 3,592 —
Bryons Mill
S SWYEPCC Titus 47 NW 71,398 28,386
Wealsh
Bl TUSI Titus 55 NW 13,464 222,324 53,180
Monticello
12 SWEPCO DeSoto 60 ESE 8,266 33,527 39,354
Dolet Zills
11 International Paper DeSoto 53 EZSE 3,078
H ICI United States Harrison 7 NNE — 5,164 -
10 Exxon ood +4 WVNW - - 5,230
Hawkins

Source: Files of EPA's National Emissions Data Systam. Texas Air Control Board, and Louisiana Office of
Zrvironmental Affairs, Air Quality Division (1979-1981).
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pollutants (Table 4-13) including NOZ’ SO,, and TSP. Generally, data from
monitoring programs are compared with the NAAQS to determine compliance status

for the area monitored.

As of 1980, the three state-operated monitoring stations closest to the
proposed plant site, which collected TSP, SOZ’ and NO2 data, were: (1) Longview
(15 miles to the west-northwest), (2) Tyler (43 miles west), and (3) Shreveport,
Louisiana (43 miles east). Five additional TSP monitoring stations were located in
Shreveport. Other nearby monitoring stations include: one in Mt. Pleasant (TSP,
SOZ’ and NO
NO
NO

2), 56 miles north-northwest; one in Texarkana, Texas (TSP, SOZ’ and

2‘), 72 miles north-northeast; and two in Texarkana, Arkansas (TSP, SOZ’ and

-

The monitoring station closest to the proposed project is the Longview

station. It is also the only station that collects SO2 and NO., data using continuous

sampling methods. Table 4-14 presents measured concentraiions of SOZ’ NOZ’ and
TSP for Longview for the period 1977-1980. As indicated in the table, all measured
data were far below the applicable NAAQS. In addition, the SO2 and NO2
concentrations measured at the other state-operated stations have remained well
below the NAAQS. However, SOZ and NO2 data from these sites were derived from
gas bubbler monitoring devices, which are considered unreliable. Standards for TSP
were exceeded at one of four stations in Shreveport, indicating that the high values
were due to very localized effects. In addition, the secondary annual TSP standard

was exceeded in 1978 in Tyler.

The area surrounding the proposed project site has been designated as an
attainment area for all criteria pollutants. The area is designated Class I under
PSD regulations. The nearest Class I area is Caney Creek National Wilderness Area

in Arkansas, approximately 130 miles north-northeast of the project site.
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TABLE 4-13

MAL AMBIENT AIR QUALITY STANDAFRDS

Naticnal Standards

*
Primary

*x
Secondary

i

Total Suspended Particulate
Matter (TSP}

Sulfur Dioxide (SOZ)

Tarboa Monoxide (CO)

Nizrogen Dioxide (NOZ)

Non-methane Hydrccarbons

Czone (03)

Lead (Pb)

260 u g/w:u3 24-hour average, not
to be exceeded more than once
a year

75 U g/m3 acnual geometric
mean

365 ug/m” (0.14 ppm) 24-hour
average, not to be exceeded
more than once a year

30 ug/m3 0.03 ppm) annual
average

40,000 ug/m3 (25 cpm) hourly
average, not to be exceeded
more than once a 7aar

10,000 | g/m°> {9 ppm) 8~hour
average, not to be exceeded
more .han once a year

100 ug/m3 {0.05 ppm) annual
average

160 ug/m3 (0.24 ppm) 6-9 a.m.
average, not to be exceeded
more than once a year

235 pg/m” (0.12 ppm) hourly
average. ot to be exceeded
more than 1 day each year

, o= 3 . . .
i.5 ug/m” maximum arithmetic
mean averaged over a calendar
quarter

k3
150 ug/m” 24~hour average,
to be exceeded more than
a year

40 ug/m° annual geometric
mean’

1,300 ug/m° (0.5 ppm) 3-hour
average, not to be exceeded
more than once a year

Same as primary

Same as primary

Same as primary
Same 2zs priz=ary

Same as primary

Primary standards define leveis of air quality which the EPA Administrator judges necessary to protect the pubiic
health with ar adequate margin of safety.

=
Secondary standards define levels of air quality which the EPA Administrator judges necessary to protect the public
welfare from any known or anticipated adverse effacts of a pollutant.

These are for use as gnides in achieving other standards. The con-methane hydrocarbon level relates to the ozone
standard; the 0 u g/mJ annual geometric mean for TSP relates to the 24-hour standard for particulates.

Source: 40 CFR, Part 50, Naticnal Ambient Air Quality Standards.
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TABLE 4-14

AMBIENT AIR MONITORING SUMMARY FOR NEAREST
TACB STATION: LONGVIEW, TEXAS

24-Hour 3-Hour
Annual Annual 2nd 24-Hour 2nd 3-Hour
Pollutant Year Mean+ NAAQS Highest NAAQS Highest NAAQS
s0, 1977 o*P 80 02 365 52 1300
(ng/m°) 1978 02 80 02 365 52 1300
1979 &P go 02 365 104 1300
1980 0? 80 26 365 260 1300
NO, 1979 20 100 NA NA NA NA
(pg/m>) 1980 20P 100 NA NA NA NA
TSP 1978 34P 75 63 150 NA NA
(ng/m°) 1979 33 75 72 150 NA NA
1980 34 75 72 150 NA NA

+ Annual means for SOZ and NO, are arithmetic, annual mean for TSP is
geometric.

++ SO2 and NO, concentrations were measured by the TACB in parts per million
(ppm). These data have been converted to Ug/m” using a conversion factor of

2600 for SO2 and 2000 for NOZ'
Monitored value below the threshold of the instrument.

Insufficient number of samples were collected for the annual mean to be
statistically valid.

Source: TACB, 1977-1980.
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4.3.2 Effects of No Action

With the possible exception of future construction and operation of other
nearby facilities proposing to emit large quantities of atmospheric pollutants, the
project area's air quality will remain unchanged from its present condition if the
proposed project is not constructed. If anticipated industrial development occurs in
the project area, the NAAQS or the allowable Class I PSD increments could become
constrained at some future date. The greatest potential air quality problem would
be encountered if two or more major industrial facilities attempt to locate or build
adjacent to one another. Future new sources and modifications of existing sources
would not exceed the NAAQS, or violate of the PSD regulations or any other
existing or future air pollutant regulations. Most of the maximum PSD increment
concentrations predicted by computer modeling (Sargent and Lundy, 1979) for the
region surrounding the proposed plant are the result of emissions from other
permitted increment-consuming sources. For the maximum 24-hour and 3-hour SOZ
concentrations, the Mill Creek SES is predicted to be the major consumer of the
allowable PSD increments at a location approximately 18 miles southwest of the
proposed plant. The maximum annual means for SOZ was modeled to be located at
18 miles west-northwest of the proposed project. At this location, the proposed

plant's annual mean SOZ concentration will be negligible.

Without the proposed plant, the maximum SO2 concentrations resulting
from permitted PSD increment sources are 10, 37, and 288 ug/m3 for the annual
mean, 24-hour maximum and 3-hour maximum, respectively. These concentrations
represent a consumption of 50, 41, and 56 percent of each of the allowable PSD
increments for SOZ' With the proposed project, the maximum SOZ PSD increment
concentrations are 10, 42, and 307 ug/rn3 for the annual mean, 24-hour maximum,
and 3-hour maximum, respectively. These values represent a consumption of 50, 46,

and 60 percent of each of the allowable increments for SO Therefore, the total

2
increase in the percentage of the allowable increment consumed, due to operation of
the proposed plant, is less than 1 percent for the maximum annual mean, 5 percent

for the 24-hour maximum, and 4 percent for the 3-hour maximum.
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4.3.3 Construction Impacts

4.3.3.1 Power Plant

Plant Site

Pollutant emissions resulting from construction and preparation of the
power plant site will cause some minor adverse air quality impacts in the area
immediately surrounding the construction activity. These impacts will be short-
term and localized, and air pollution levels will only occasionally exceed normal

background levels as a result of construction.

On-site open burning during clearing activities will cause periodic short-
term, minor, adverse impacts on air quality. All controlled burning adheres to
State, Federal, and local regulations. Burning was conducted during the hours
designated for such procedures and under meteorological conditions that would allow
for burning in a safe manner (TACB Reg. 131.03.01.002). Debris resulting from
clearing and grubbing activities was stockpiled to facilitate access to and control of
burning. These materials were left to dry for variable periods of time before
burning; time of burning was determined by drymess of the piles. Workers and
equipment were on-site during burning operations. Burning operations and
safeguards were designed to minimize adverse impacts on surrounding areas and

wildlife habitats.

Some smoke will also be produced by the operation of diesel engines and
by comnstruction activities such as welding. Other vehicular exhaust emissions will
include small amounts of carbon monoxide, hydrocarbons, and oxides of nitrogen.

These mobile source emissions will not exceed any Federal or State standard.

On-site fugitive dust will result primarily from heavy earth-moving

equipment involved in excavation of fill material and from vehicular traffic on
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unpaved roads. When dust problems arise during construction, sprinkler trucks will
be employed to control dust in the area. These trucks will be used on the roadways
and in immediate construction areas where problems persist. The moderately high
frequency of occurrence of precipitaiion at the plant site area couwd, on tae
average, further reduce the presence of fugitive dust. Dust and smoke emissions
will be controlled so that they will not cause or intensify any traffic hazard due to

impairment of visibility on nearby public roads.

Transportive Systems

Pollutant emissions resulting from construction of transportive systems
(e.g., vehicle exhaust emissions, fugitive dust) will cause some short-term air quality

impacts in areas immediately surrounding construction activities.
4.3.3.2 Mine

As with construction of the power plant, some fugitive dust emissions
will be produced by construction of mine support facilities. Any adverse air quality
impacts will be temporary and localized, and air pollutant levels will only

occasionally exceed normal background levels as a result of facility construction.

On-site open burning from clearing will cause periodic short-term,
minor, adverse impacts on air quality. All controlled burning will adhere to
applicable State, Federal, and local regulations. Burning will be conducted during
the hours designated for such procedures, and under meteorological conditions that
will allow for burning in a safe manner. Debris resulting from clearing and grubbing
activities will be stockpiled to facilitate access to and control of burning. Men and
equipment will be on-site during burning operations. Burning operations and
safeguards will be designed to minimize undesirable effects on adjacent areas and

wildlife habitats.
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Some smoke will be produced by the operation of diesel engines and by
construction activities such as welding associated with construction of draglines and
buildings. On-site fugitive dust will result from heavy earth-moving equipment
involved in excavation of fill material. When dust problems arise, sprinkler trucks

will be employed to control dust in the construction area and on nearby roadways.

4.3.4 Operations Impacts

4.3.4.1 Plant Site

Air Pollutant Emissions

The principal air pollutants to be emitted by the proposed Henry W.

Pirkey Power Plant - Unit 1 are sulfur dioxide (SO,), oxides of nitrogen (NOX), and

2
particulate matter (TSP). Minor amounts of carbon monoxide (CO), and hydro-
carbons (HC) will also be emitted. In addition to these pollutants, some trace

radioactive elements will also be emitted.

Impacts of Stack Emissions

The Henry W. Pirkey Power Plant - Unit 1 is located in a rural area, with
only one other major point source within a 10-mile radius of the plant. That source
is the ICI United States facility, located 7 miles to the north-northeast. Its emission

rates are as follows: 5,164 tons per year (tpy) of SO,, 315 tpy of TSP, and 285 tpy

’
of NOx. The predicted areas of impact due to emiss%ons from the proposed project
were determined by dispersion modeling results (Sargent and Lundy, 1979). TSP and
CO were determined to have no area of impact as their emissions will be
insignificant. Thirty-one miles (50 km) was determined to be the area of impact for
SOZ and was conservatively assumed as the area of impact for NOX. Specific

discussions of various aspects of the stack emissions are included in the following

paragraphs.

4-72



Emission Limitations

The proposed Henry W. Pirkey Power Plant - Unit 1 stack emission rates
are to be limited by the New Source Performance Standards (NSPS) for fossil fuel-
fired steam boilers. The NSPS applicable to Unit 1 of the power plant are those that
were in effect when Unit 1l's boiler was purchased. The best available control
technology (BACT) proposed for the generating unit conforms with the applicable
NSPS. Detailed descriptions of the emission control equipment for SOZ and TSP are
provided in the PSD application and its revision (Sargent and Lundy, 1978b and
1979). The maximum proposed SOZ’ TSP, and NOX emission rates are all in
compliance with the applicable NSPS3. The maximum emission rates of 1.2 pounds
of SO2 per million British thermal units (Btu) of heat input and 0.1 pounds of TSP
per million Btu of heat input will be in compliance with the NSPS of 1.2 and
0.1 pounds per million Btu of heat input for SOZ and TSP, respectively. Also, the
maximum emission rate of 0.6 pounds of NOx per million Btu or heat input will be in
compliance with the applicable NSPS for NOX of 0.6 pounds per million Btu of input.
These emission rates per unit heat input correspond to 8,180 pounds per hour of SOZ’
682 pounds per hour of TSP, and 4,090 pounds per hour of NOX, as indicated in the
revision to the original PSD application (Sargent and Lundy, 1979). Emissions of SO,
will be controlled by a wet limestone flue gas desulfurization system. TSP emissions
control will be accomplished by electrostatic precipitators, and NOX emission
control will be accomplished by the use of a specific boiler burner design and the use

of controlled combustion.

Atmospheric Dispersion Modeling Results

To determine the future impact of Unit 1 of the proposed plant on
ambient air quality, Sargent and Lundy performed two computer modeling analyses:
one as part of the PSD permit application (1978b), and one as a revision to the
application (1979). The revised analysis was performed to determine the effect of a

decrease in the Unit 1 stack height, from 625 feet to 525 feet. The EPA has
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reviewed the plant's PSD application (PSD-TX-064) and subsequent revision and has
determined that the proposed project will not violate the NAAQS for SOZ’ TSP,

NO,, CO, or HC, nor the Class I PSD increments for SO, or TSP. The original

2’ 2
permit was issued March 30, 1978, while the revision to the permit was granted

during October 1979 (see Sec. 5.0).

Detailed descriptions of the modeling techniques employed (and results)
are contained in the PSD application and its revision (Sargent and Lundy, 1978b and

1979). The predicted SO, concentrations (maximum annual mean, 24-hour

maximum, and 3-hour maximzum) resulting from emissions from the proposed plant
plus all other inventoried point sources were 12, 61, and 307 ug/m3, respectively.
These concentrations represent 15, 17, and 24 percent of the applicable NAAQS for
SOZ' To determine compliance with the Class II PSD increments for SOZ’ Sargent
and Lundy (1979) modeled emissions from the proposed plant combined with
emissions from other increment sources permitted within the area of impact (31
miles) of the proposed plant. The resulting concentrations were 10, 42, and
307 ug/m3 for the annual mean, 24-hour average, and 3-hour average, respectively.
These values represent a consumption of 50, 46, and 60 percent of each of the
allowable PSD increments for SO,. The proposed plant's maximum individual

2
contribution to the ambient SOZ concentration was modeled to be 4, 38, and
213 ug/m3 for the annual mean, 24-hour average, and 3-hour average, respectively.
These concentrations represent 20, 42, and 42 percent of each of the respective

allowable Class II PSD increments.

The predicted TSP concentrations (maximum annual geometric mean and
24-hour maximum) due to proposed plant emissions alone were 0.4 and 3 ug/m3,
respectively. Because these values fell below the PSD significance levels for
modeling impacts, no further PSD analyses were performed for TSP. The predicted
maximum annua.lﬂaverage NOX concentration resulting from plant emissions alone
was only 2 ug/m” and will not interfere with the attainment or maintenance of the

NAAQS for NO,. Modeling performed for CO and HC indicated that concentrations

4-74



of these pollutants as a result of emissions from the proposed power pnlant will be

negligible, and will not interfere with the attainment or maintenance of the NAAQS.

To further demonstrate that the ground level concentrations (GLC's) in
the project area will not exceed the NAAQS, fhe predicted GLC's for the proposed
plant can be added to the ambient pollutant concentrations measured at regional
monitoring stations. As indicated in-Sec. 4.3.1.2, the closest monitoring station and
the only one that uses reliable continuous monitoring methods for SO2 and NO, is

Longview, Texas. The existing ambient SO_, TSP, and NOZ levels measured at

’
Longview are well below the NAAQS. ’I‘herefzre, the predicted SOZ’ TSP, and NOZ
GLC's for emissions from the proposed project are far below the NAAQS when added
to existing ambient concentrations measured at Longview. A comparison of the
concentrations resulting from combining the highest-measured Longview monitoring

values with predicted GLC's due to plant emissions is presented in Table 4-15.

Ecologz

The maximum average SOzconcentrations predicted for the proposeil
power plant are far less than the 8-hour vegetation injury threshold of 800 ug/ma
reported by Hindawi (1970). The maximum predicted annual, 24-hour, and 3-hour
SOZ concentrations due to emissions from the proposed plant plus all other
inventoried sources are 12 ug/m3, 61 ug/m3, and 307 ug/m3, respectively (Sargent
and Lundy, 1979). The predicted maximum 3-hour concentration of SO2 is also less
than the respective 4-hour and 8-hour injury thresholds of 1,333 ug/m3 and
667 ug/m3 for sensitive plant species as reported by Shurtleff et al. (1972).

The effects of predicted NOX concentrations from the proposed power
plant are expected to be negligible. Results from experiments indicate that dosage
rates necessary to produce vegetative injury (2,000 ug/m” for ome day (Mudd and

Kozlowski, 1975)) far exceed the predicted concentrations.
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TABLE 4-15

MAXIMUM PREDICTED AIR QUALITY CONCENTRATIONS
DUE TO EMISSIONS FROM THE PROPOSED POWER PLANT

(ug/m3)

Modeled Maximum Predicted

Power Baseline Air
Plant Concen- Quality
Averaging Concen- tration Concen-
Pollutant Time tration (1977-1980) tration+ NAAQS
SO2 Annual 4 0 4 80
24~-Hour 38 26 b4 365
3-Hour 213 260 473 1300
TSP Annual 0.4 34 34.4 75
24-Hour 3 72 75 150
NO2 Annual 2 20 22 100

+ Values obtained by adding results of CRSTER modeling analysis (column 3) to
maximum baseline value recorded at Longview during 1977-1980 (column 4).
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Radioactive Emissions

Trace amounts of uranium and thorium are present in lignite, primarily
as Uranium-233 and Thorium-232, respectively, along with their 28 daughter
products. An analysis of the lignite from the proposed mine indicates that an
average value of 2.6 ppm of uranium is present in the fuel (Paul Weir Company,
1978). Thorium was not analyzed, but a conservative value of 5 ppm may be
considered representative, based on typical lignite deposits in the region. The
lignite will be mined from the Wilcox Formation. Typical values of uranium and
thorium found in lignite from this formation range from 1 to 5 ppm. Typical values
of uranium and thorium found in South Texas lignite range from 2 to 20 ppm (White,
1979). When the lignite is burned, some of these radionuclides are released into the
atmosphere. The particulate radionuclides will be collected by the electrostatic
precipitators (ESP's) with expected control efficiencies ranging from 98.5 to
99.75 percent. These expected radionuclide control efficiencies are different from
the overall particulate control efficiency of 99.75 percent because of the expected
enrichment of radionuclides as they go through the ESPs. Studies have shown that
the relative proportions of radionuclides going with various size fractions of the fly
ash are not uniform. Enrichment factors as high as 5 were found for the fine
particles (Coles, 1978). Radon gas (Rn-222) will be released into the atmosphere

with no planned control and is expected to present a negligible impact.

Based on the maximum expected individual dose rate of 1.8 millirems per
year due to estimated radiocactive emissions from the proposed power plant stacks,
very small, if any, adverse health impacts resuiting from exposure to radionuclides
released from the power plant are expected. Existing Federal standards protect the
general public from exposure to radiation of 170 millirems per year. A maximum
dosage of 500 millirems per year is allowed for a person who would receive a
hypothetical "worst-case" dosage (10 CFR 20). Because the dose rate presented is
based on a hypothetical worst-case, it should be added to the existing environmental

background dosage of 100 millirems per year before being compared to the
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500 millirems per year standard. The resulting dose rate is 102 millirems per year,

far less than the existing Federal standard.

Currently, no standards exist that specifically address the increases of
dose rates received by an individual or the general public due to the introduction of
a coal or lignite power plant. In an attempt to evaluate these increases, authors of
several articles and reports written during the past 3 years have presented
comparisons of the estimated dose rates from coal or lignite power plants with the
Federal guidelines for nuclear power plants. This approach to determine the level of
impact is not valid., The guideline (10 CFR 50, Appendix I), which permits an
individual to receive 5 millirems per year to the total body resulting from gaseous
effluents released from light-water-cooled nuclear power reactors, was developed as
a design criteria for the power reactors. This guideline cannot be used as an
indicator of whether or not adverse health effects will occur as a result of exposure
to radioactive effluents. This guideline was developed for use as a numerical guide
for design objectives and limiting conditions for operation of the nuclear power
reactor to meet the criterion for emissions to be "as low as practicable.” These
figures were based on what power reactors would emit under optimum operating
conditions. They were not developed as a criterion for maximum allowable dosages

(above the natural background) for the general public.

It must be emphasized that the estimated dose rate presented here was
based on worst-case assumptions. The assumptions used in the algorithm that
predicted that an individual would receive a total body dose of 1.8 millirems per
year would be that the individual would have to live at a single location 500 meters
from the stack, and grow and consume all his food at that same location for one
year. The algorithm used gave no credit for stack heights greater than 100 m, a
result of claims that ground-level concentrations have little dependence on stack
height when continuous washout factors are used (McBride, 1977 and 1978). Periods
of intermittent rainfall were averaged to be used as a scaled-down one year

continuous rainfall. This technique overestimates the action of intermittent rainfall
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activity as a washout process and leads to an overestimate of the dosage (Slade,

1968; Christiansen, 1980).

The introduction of the proposed lignite power plant will cause only very
small, if any, adverse health impacts resulting from the release of uranium and
thorium decay series' radionuclides. The maximum expected individual dose rate for
the total body is 1.8 millirems per year. In comparison, the dosages obtained by
individuals from naturally-occurring radionuclides in the soil (the same radionuclides
that will be released from the lignite power plant) range from 15 to 55 millirems per
year throughout the country. Exposure to the body from the decay of potassium-40
in the bones of a typical human is about 20 millirems per year (National Council on

Radiation Protection and Measurement, 1975).

Impacts of Fugitive Emissions

In addition to stack emissions, there will be fugitive dust emissions from
the lignite and limestone handling, processing, and storage operations. During
project operations, fugitive dust may be generated at loading and unloading points,
at the crusher-sampler house, at conveyor transfer points, and from storage areas.
Such emissions are not easily quantified but will cause minor, short-term, localized,
adverse impacts. All reasonable air pollution control measures will be undertaken to

prevent fugitive dust from becoming airborne.

Control technology to be applied at these emission sources will include:
wet dust suppression at the crusher-sampler house and at all transfer points,
compaction of the lignite storage pile, and bag-type dust elimination at enclosed

material storage points.

Permanent roads and parking lots will be surfaced to reduce any vehicle-
associated dust emissions. These emissions are small and will not exceed any
Federal or State ambient air quality standard, nor cause an impairment of visibility

on nearby public roads, nor create a nuisance on adjacent properties.
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In addition to fugitive dust emissions, there will be emissions of other
pollutants from vehicular activity. These emissions will be small and will not

exceed any Federal or State ambient air quality standard.

Cooling Reservoir Impacts

Fog produced by the cooling reservoir will probably occur during
atmospheric conditions conducive to the formation of natural fog. In general, the
cooling reservoir may slightly increase the duration and density of naturally
occurring fog.  Although the cooling reservoir continually adds water vapor to the
air, the atmosphere will generally accept this vapor without producing significant
fog unless the atmosphere is already near saturation and capable of forming natural
fog. This occurs most frequently during the nighttime and early morning hours,
when the atmosphere has cooled to its dewpoint temperature and saturation has

occurred.

Depending on the existing atmospheric conditions, the fog produced by
the cooling reservoir will normally be observed only within a one-half mile distance
from the edge of the pond. Occasionally, the fog will evaporate a short distance
above the pond and recondense after rising to a higher level, forming a stratus cloud

that is visible a few miles downwind of the pond.

Icing from the cooling reservoir will occur when atmospheric water
droplets come in contact with objects that are at temperatures below freezing.
Icing from the transport and dispersion of water vapor results in very little
accumulation on horizontal surfaces such as highways. However, soft rime icing
may occur on vertical surfaces such as tree trunks and transmission towers. Even
though freezing temperatures occur periodically in the project area, the occurrence

of icing from the cooling reservoir operation is expected to be very slight.
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Transportive Systems

Lignite from the mine will be delivered by trucks. Limestone for the
SOZ emission control systems will be delivered to the power plant by train. As
addressed in the impacts of fugitive emissions section, there will be some fugitive
dust generated at the rail and truck load-out points. These emissions will be
effectively controlléd by the application of water sprays. In addition, there will be
some exhaust emissions from the railroad vehicles and trucks. The impacts of these
emissions will be localized and very minor. No adverse air quality impacts are

anticipated from operation of the makeup water pipeline and transmission lines.
Acid Rain

Recent studies have demonstrated that there is fio confirmed trend
toward the occurrence of increasingly acidic rainfall in the eastern and northeastern
United States. The extent to which the utility industry may contribute to acid
deposition is the subject of much controversy. In Texas, acid deposition has not
been a major issue in the past. However, a plan to assess acid rain effects within
Texas is currently being developed. A TACB rainfall collection monitor has been in
operation at Tyler since 1979. The average sampling results have indicated the
presence of slightly acidic rainfall in the region. Any effect the emissions from the
proposed power plant may have on the regional precipitation chemistry cannot be
determined at this time. However, an acid precipitation monitor sponsored by
SWEPCO was scheduled to begin operation near Marshall in October 1981, This
monitor may provide data important for evaluating the effiects of emissions from

the proposed plant.
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4.3.4.2 Mine

Air Pollutant Emissions

The operation of the proposed mine will cause particulate matter to be
emitted into the atmosphere. These particulate emissions will originate from

fugitive (non-point) sources.

Impact of Stack Emissions

The proposed mine will include no lignite processing facilities, and

therefore will produce no stack emissions.

Impact of Fugitive Emissions

The proposed mining operation, consisting primarily of removal and
replacement of large amounts of overburden material and the haulage of lignite, will
generate fugitive dust. However, because the emissions from the mine will be
intermittent and spread over a large area, and because significant particle settling
will occur very close to each source, air quality impacts are expected to be minor.
The surface mine does not include any coal preparation plant facilities or conveyors;

therefore, PSD permit review is not applicable to the mine.

Emission Limitations

The proposed mine will have no processing facilities that would consti-
tute point sources requiring compliance with performance standards. Emission
controls will be limited to the minimizing of fall distances at transfer points and the

application of water sprays to haul roads.
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Ecology

Dust traveling off the mine site can be expected occasionally to produce
a nuisance condition near the mine bounda;ry. Dust. particles will settle on
vegetation, potentially reducing its attractiveness. Dust control measures applied
at the mine, in combination with the abundance of annual precipitation and the high
moisture content of the overburden and lignite, should minimize any potential

adverse effects of fugitive dust on vegetation.

4.3.5 Combined Impacts of Plant and Mine

The combined effects of comstruction of the proposed power plant and
mine on air quality will be an increase in fugitive dust during the time when both
construction projects are at peak activity, However, any potential adverse impacts

associated with construction-related dust emissions will be short-term.

Operation of proposed power plant and mine, located at adjacent sites,
will adversely impact the air quality of the project area. However, the maximum
adverse impacts from the mine and plant operations will not necessarily coincide.
Mining operation emissions (fugitive dust emitted at ground level) will impact at
points immediately adjacent to the mining area and will decrease rapidly with
distance. Power plant emissions (gases and particulate matter emitted at stack-top

level) will impact at greater distances downwind.

The power plant and the mine will each have an impact on the local
meteorology of the area. The primary impact from the power plant will be the
development of fog above and downwind of the cooling reservoir during humid,
stable conditions. The primary impact from the mine will be the potential of locally
reduced visibility due to blowing dust during dry, windy conditions. Therefore,
combined project-related meteorological impacts will be minor, as the impacts of

each operation generally occur during dissimilar atmospheric conditions.
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44 SOUND QUALITY

Neither the State of Texas nor Harrison County has any noise regulations
limiting maximum noise levels from power plant and/or mining operations such as
those levels proposed for the proposed South Hallsville Project. As directed by
Congress in the Noise Control Act of 1972 and amended by the Quiet Communities
Act of 1978, EPA has developed appropriate noise level guidelines. EPA generally
recognizes rural areas to have an average day-night noise level (Ldn) of less than
50 dBA (EPA, 1978). Ldn is the 24-hour equivalent sound level with the nighttime
(10:00 p.m. to 7:00 a.m.) sound level penalized by the addition of 10 dBA. Average
outdoor noise levels in excess of 55 dBA for 24 hours are considered annoying for
some persons, while levels of 70 dBA or more for 24 hours can result in hearing loss
(EPA, 1974). EPA has developed guidelines for a short-term goal L, of 65 dBA and
a long-term goal Lin of 55 dBA for noise levels outside of structures such as

buildings, residences, etc. (EPA, 1977).

4.4.1 Existing and Future Environments

The proposed project area can be best classified as a rural, agriculturally
oriented (principally cattle grazing) emvironment. As such, it is anticipated that
sound levels within the proposed project boundaries are at or below the optimal
standard Ldn level of 55 dBA. An exception is that several county roads transect
the project site and a major highway (I-20) is in close proximity to the project's
northern boundary. Local traffic (e.g., farm equipment and passenger cars) along
project area county roads could periodically result in day-night sound levels above
55 dBA, particularly during work hour traffic (6:00 a.m. to $:00 a.m. and 5:00 p.m.

to 7:00 p.m.). Also, one can reasonably assume that L n's associated with traffic

d
along I-20 will frequently exceed 65 dBA, with periodic levels exceeding 75 dBA,

when measured beyond 100 feet from the highway.
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4.4.2 Effects of No Action

Higher traffic volumes on I-20 in association with general population
growth in the area could increase highway traific noise levels by 1 to 2 dBA.
Otherwise, little or no change in the project area's baseline ambient sound level is

anticipated with the no action alternative.

4.4.3 Construction Impacts

Noise-producing site preparation and construction activities at the South
Hallsville Project can be categorized into two basic activities; power plant
construction and mine facilities construction. Typical major noise producing sources
and the equivalent sound level contribution (qu) during each activity are estimated

from data published by the Edison Electric Institute (EEL, 1978) and EH&A files.
4.4.3.1 Power Plant
Plant Site

The construction of the power plant facilities is considered to be similar
to the construction of an average industrial facility. The use of such equipment as
backhoes, bulldozers, scrapers, and dump trucks during clearing and excavation
related to site preparation will constitute the noisiest period of construction.
Railway and vehicular traffic will also contribute to construction noise levels. The
equivalent sound level (Leq) during this period is estimated to be 84 dBA at 50 feet
from the center of activity. Hemispheric sound radiation analysis techniques show
noise levels to be within the EPA short-term goal of 65 dBA and the long-term goal
of 55 dBA beyond 450 feet and 1,425 feet, respectively, from the center of
construction activities, Power plant construction noise levels are expected to
attentuate to 49 dBA at the nearest residence to the project boundary (2,800 feet)
and to 46 dBA at the Red Oaks Church northeast of the plant site (4,200 feet).

Foundation finishing and structure erection noise levels may result in a short-term
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increase in overall noise levels when these jobs are performed simultaneously with
excavation and clearing at adjoining construction sites within the plant facility. In
summary, only minor short-term adverse impacts on local ambient noise levels are

anticipated as a result of power plant construction activities.

Transportive Systems

The construction of the railroad spur, transmission lines, and makeup
water pipeline, will occur during various stages of overall project construction,
Equipment such as backhoes, cranes, graders, and scrapers will be involved in all
aspects of the transportive systems' construction. The equivalent sound level is
estimated to be 84 dBA and 82 dBA at 50 feet from the center of railroad

construction and each of the other construction activities, respectively.
4.4.3.2 Mine

Noise levels associated with the construction of the mine facilities
(i.e., shop and personnel facilities, dragline erection yard, etc.) and haul roads  will
be similar to the levels produced at the power plant construction site. Hence, an
equivalent sound level of 84 dBA can be expected at 50 feet from the center of the
mine facilities construction activities, though construction in the mine area will be
of a shorter duration than at the power plant site. The noise level will be within the
EPA short-term goal of 65 dBA and the long-term goal of 55 dBA beyond 450 feet
and 1,425 feet, respectively, from the center of construction activity., Mine
facilities construction noise levels are expected to attentuate to 41 dBA at the
nearest residence to the project boundary (7,400 feet) and to 42 dBA at the Sweet
Home Church north of the mine facilities site (6,100 feet). The plant and mine
construction sites are at a distance of approximately 8,000 feet apart, hence their
noise levels are not additive. In summary, only minor short-term adverse impacts on

local ambient noise levels are anticipated as a result of mine facilities construction.
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4.4.4 Operation Impacts

4.4.4.1 Power Plant
Plant Site

Noise-producing operations of the proposed power plant can be cate-
gorized into two separate activities: power production and lignite handling. These
activities can occur simultaneously and will be confined to an area of approximately

272 acres.

The noise assessment for the proposed power plant is based on a single
unit operating on a 24-hour per day basis. The major noise-producing equipment
associated with power production operations are: the two boilers, various induced
draft fans, and the two turbine generators. Noise levels were determined for each
piece of equipment at a distance of 6 feet with enclosure level attenuations of 10 to

30 dBA considered for applicable equipment (EEI, 1978).

An acoustic center can be determined for the proposed power plant
facility using a procedure provided by EEI (1978). Once the acoustic center is
located, it can be considered a point source with an attenuation rate of 6 dBA per
doubling of distance from the noise source. The acoustic center was found to be

near the turbine building and to have an L n of 103 dBA, with noise levels calculated

at a distance of 6 feet from each piece og equipment. Hemispheric sound radiation
analysis techniques show noise levels to be within the EPA short-term goal of
65 dBA and the long-term goal of 55 dBA beyond 504 feet and 1,600 feet, respec-
tively, from the acoustic center. Power plant noise levels are expected to
attentuate to 50 dBA at the nearest residence to the project boundary (2,300 feet)
and to 47 dBA at the Red Oaks Church northeast of the plant site (4,200 feet). In

summary, only minor adverse impacts on local ambient noise levels are anticipated

as a result of power plant activities.
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Transportive Systems

No adverse impacts on sound quality should result from the operation of
the transportive systems. Increased noise levels associated with occasional ROW
maintenance activities will be short-term. The train trips on the railroad spur will
occur about once every 1 to 2 weeks. Only minor short-term adverse impacts will

result from operation of the transportive systems.
4.4.4.2 Mine

Noise producing operation activities of the proposed lignite surface mine
can be divided into four major categories; timber and brush removal, overburden
removal, lignite mining, and spoil grading and revegetation. Overburden removal
will be the loudest activity with an expected Leq contribution at 50 feet of 92 dBA.
The mining of lignite (69 dBA at 50 feet) will occur on a 24-hour per day basis.

Based on a "worst-case" scenario with all mine operations occurring
simultaneously and within proximity to each other, day-night sound levels will be
within the EPA short-term goal of 65 dBA and the long-term goal of 55 dBA beyond
2,263 feet and 7,183 feet, respectively, from the center of mining activity. With
mining operations occurring along the project boundary, noise levels will attenuate
to 75 dBA at the nearest residence (700 feet) and 57 dBA at the Little Flock Church
northwest of the project area (5,900 feet). It should be emphasized that these are
worst-case noise levels with mining operations occurring along the project boundary.
With operations occurring towards the center of the mine, noise levels will decrease

to near the ambient baseline level beyond the project boundary.

In summary, any increased noise levels associated with mining operations
will be localized, of relatively short duration, and attenuated with distance from the
source. Hence, no adverse impacts on local ambient noise levels will result from

mining activities.
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4.4.5 Combined Impacts of Plant and Mine

Construction activities at the proposed plant and mine and along the
transportive ROWS will be carried out at various sections of the combined project's
24,768-acre area. The mine ancillary facilities construction area will occupy
43 acres of this site and the proposed power plant will occupy 272 acres. Thus, only
a small percentage of the total acreage will be involved in the noise-producing
activities during the 39-month construction period of the mine facilities and the
56-month comnstruction period of the power plant. The pieces of noise-producing
equipment used on the two sites are sufficiently distant from each other and of such
a nature that the combined effects, during the period when construction of the
power plant and mine are occurring simultaneously, are not measurably different
from the individual effects. Traffic flow along I-20 will increase slightly and will

result in only minor contributions to the ambient noise levels.

The combined effects of operation noise from the proposed power plant
and mine are additive in that noise-producing activities will occur simultaneously.
However, the overall size of the combined site (24,768 acres) and orientation of the
respective operations on their individual sites (particularly the transient nature of
mining operations) are such that any combined effects will be changing as the
mining operations approach or recede from the stationary power plant. Noise
impacts will not be significantly more (less than 3 dBA) for the combined sites than

for the independently operating sites.

The indicated noise levels are based on "worst-case" conditions. The
attenuating effect of trees, vegetation, and earth barriers were not considered when
determining the expected noise levels and, therefore, it is expected that the levels

will be lower than indicated.
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4.5 ECOLOGY

The following sections describe major baseline ecological characteristics
of the proposed South Hallsville Project site and potential project impacts. A more
detailed treatment of on-site ecological conditions is presented elsewhere (EH&A,

1977b, 1978a, and 1980a).

4.5.1 Vegetation
4.5.1.1 Existing and Future Environments

The South Hallsville Project site is situated in the Pineywoods Region of
Texas (Thomas, 1975). This area is included in the Deciduous Formation, which is
the characteristic vegetation assemblage of the eastern half of the Umnited States
(Braun, 1950). The Pineywoods Region is characterized as gently rolling or hilly
country, averaging 200 to 499 feet in elevation, with numerous streams and several
large rivers. Land uses include extensive pine and pine-hardwood forests, with
intermittent swamps and occasional pastureland or cultivated land. This is an area
of high rainfall (35-50inches per year), which is fairly uniformly distributed
throughout the year. Humidity and tempertures are also relatively high (Thomas,
1975).

Vegetational Communities

Of the 24,768 acres associated with the mine site, plant site, and
transportive systems, a total of about 13,257 acres is forested land (Fig.4-5).
Approximately 11,487 acres of the forestland occurs in the uplands and 1,770 acres
in the bottomlands. The remaining 11,511 acres is composed of pastureland and
hayfields (10,386 acres), wetlands (i.e., swamps and marshes (753 acres)), aquatic

habitats (161 acres), and pine plantation (211 acres). These vegetation types are
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further delineated in terms of vegetation preempted by the plant island, cooling
reservoir, pipeline corridor (Table 4-16), individual mining areas, total affected
mine area, and mine ancillary activities area (Table 4-17). TFigure 4-5 and EH& A

(1981b) present the areal extent of these vegetation types.

Upland Pine/Hardwood Forest

Upland forest communities vary in tree species composition from pre-
dominantly pine through pine-hardwood mixtures to predominantly hardwoods. This
variation is the result of differences in topography, soils, and land-management
practices. For example, protected topographic situations with relatively high soil

moisture content frequently support sweetgum (Liquidambar styraciflua), white oak

(Quercus alba), red maple (Acer rubrum), black cherry (Prunus serotina), and

flowering dogwood (Cornus florida). The more exposed, drier areas tend to favor

blackjack oak (Quercus marilandica), post oak (Quercus stellata), black oak (Quercus

velutina), and shortleaf pine (Pinus echinata). Loblolly pine (Pinus taeda) occurs

throughout the upland forests on both relatively mesic and xeric sites. Management
practices, such as periodic burning and selective hardwood cutting or girdling, favor
the maintenance of pure pine stands, whereas protection from burning favors the
development of hardwood stands, Cutover upland stands, which are presently being
regenerated by young tree species, are included in the upland pine/hardwood

mapping unit.

Pine Plantation

Pine plantations on the South Hallsville Project site are composed of
even-aged shortleaf pine and/or loblolly pine in the overstory. Most pine plantations
presently being harvested date from the mid-to late-1950's. Understory vegetation
is usuall sparse or absent as a result of periodic controlled burning. Fire is used as

a management tool in southern pine forests to eliminate undesirable transgressive
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TABLE 4-16

ACREAGES OF EXISTING VEGETATION TO BE PREEMPTED BY
THE POWER PLANT, COOLING POND, AND TRANSPORTIVE SYSTEMS
SOUTH HALLSVILLE PROJECT

Plant
Site Total Trans-
Ancillary Plant Pipe- mission
Vegetation Plant Cooling Activities Site line Line Railroad

Type Island Pond Area Area Corridor Corridors ROW Total
Upland Pine- 150 1,020 634 1,804 303 55.6 54.7 2,217
Hardwood
Forest
Pine 0 0 20 20 50 0.9 0 71
Plantation
Bottomland 0 140 131 271 51 7.3 0.6 330
Hardwood
IForest
Pastureland 122 200 655 9717 273 21.7 42.9 1.315
and Hayfields
Wetland 0 5 0 5 23 0 0 28
(Swamps and
Marshes)
Aquatic Habitat 0 23 11 34 0 0.5 1.9 36
GRAND TOTAL 272 1,388 1,451 3.111 700 86* 100%** 3,997

#  An additional 56 acres of transmission line ROW is located in the power plant site.
#** This includes only the area outside of the plant site.
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TABLE 4-17

ACREAGES OF EXISTING VEGETATION 7O BE AFFECTED
BY THE LONG-TERM MINING AND AMCILLARY ACTIVITIES ASSOCIATED WITH
TIIE SOUTH HALLSVILLE PROJECT

Mine
1984~ 1984- 1991- 1991~ 1996~ 2001- 2001- 1984~ 1991- 1996~ 1996~ 2001- 2001- 2001- Mine Ancillary Grand

Veprtation 1990 1990 1995 1995 2000 2008 2008 1990 1995 2000 2000 2008 2008 2008 Distarbed  Activities Total

Type Ay Ay Ay A, A Ay A, B B B, B, B Cy C, Area Arca Acreage
Upland Pine- 192 417 112 312 366 362 678 669 469 236 52 582 184 432 5,063 4,206 9,269
Hardwood
Forest
Pine 0 0 0 0 0 0 0 0 0 11 1] 0 1] 0 11 130 141
Plantation
Bottomland 11 0 0 0] 0 0 61 0 0 0 166 248 68 14 568 872 1,440
Mardwood
Forest
Pasturcland 307 330 142 314 259 322 447 369 270 319 285 1,287 47 40 4,738 4,333 9.071
and
Hayfields
Wetlnd 0 0] 0 0 0 0 0 0 0 0 84 32 0] 0 116 609 725
(Swamps
amd Marshes)
Aquatic 0.8 2.7 0.5 3.4 6.1 3.0 0 7.2 2.7 5.3 0 17,3 0 0 49 16 125

TOTAL 511 750 255 629 631 687 1,186 1,045 742 571 587 2,166 299 486 10,545 10.226 20,771




species from the understory and to reduce the amount of accumulated fuel on the

forest floor, thereby reducing the severity of uncontrolled wildfire.

Bottomland Hardwood Forest

Bottomland forest communities occur along drainageways and in flood-
plains throughout the project site. The structure of lowland stands (i.e., the
floristics, size, distribution, and density of the components) is determined by the
frequency and duration of flooding, as well as those factors instrumental in upland
forest structure, discussed previously. At the South Hallsville Project site, the best
developed lowland forest stands occur along lower Hatley Creek and in the Sabine
River floodplain, which are more frequently inundated by floodwaters. Typical trees

in the bottomland forests include willow oak (Quercus phellos), sweetgum, American

hornbeam (Carpinus caroliniana), water oak (Quercus nigra), sugarberry (Celtis

laevigata), overcup oak (Quercus lyrata), and water hickory (Carya aquatica).

Pastureland and Hayfields

Pastureland within the project site consists predominantly of tame

pastures composed of common and coastal bermudagrass (Cynodon dactylon) and

native pastures composed mostly of broomsedge (Andropogon virginicus) or other

bluestem grasses. Hayfields are dominated by coastal bermudagrass. Broomsedge is
a common invader of abandoned upland farmlands and pastures and usually predomi-
nates by the third year. These upland oldfield sites provide habitat for pine
seedlings and other woody species, so that within 10 years pines frequently form
even-aged stands. This successional trend is occurring in the uplands at the South
Hallsville Project site, as evidenced by the presence of pine saplings and other
woody species in areas previously used for agriculture. Abandoned bottomland
farmlands and pastures are more typically invaded by such successional tree species

as sweetgum and persimmon (Diospyros virginiana).
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Wetlands

According to recent tentative interpretations of the Section 404 wet-
lands definition by the U.S. Army Corp of Engineers Waterways Expariment Station
(USCE, 1978), wetland communities within the project area comsist of wet
bottomland forests, swamps, marshes, bogs, and aquatic communities. The most
extensive wetland type within the project area, therefore, would tentatively be wet

bottomland mixed hardwood forest.

Bottomland hardwood forests (described above as a discrete vegetation
type) that border streams traversing the project area contain species preliminarily
determined by the USCE (1978) to be wetland indicators. The specific type of
wetland so indicated is "lowland hardwood forest occurring along the flocdplains of
streams lacking second bottoms”". The determination of exactly how much, if any,
of such floodplains is subject to permit regulation under Section 404 of Public
Law 92-500 (Federal Water Pollution Control Act Amendments of 1972) is not final
(USCE, 1978). However, "bottomland hardwoods technically satisfy the conditions
of the Section 404 wetlands definition because these floodplain forests are charac-
terized by cyclic inundation or soil saturation during porticns of the growing season
and by the presence of plant communities and associations that have been selected
and maintained because of their ability to tolerate regular inundation or saturation”
(USCE, 1978). The majority of the dominant overstory species in the bottomlands of
the project area: loblolly pine, sweetgum, water oak, sugarberry, American horn-

beam, black-gum (Nyssa sylvatica), red maple, overcup oak, and water hickory are

tentatively listed by the USCE (1978) as wetland indicators.

The EPA has ultimate responsibility for Section 404 wetland determin-
ations, though responsib-ility is usually delegated to the USCE unless a speciai case is
determined to exist. In addition to vegetational criteria, the EPA and the USCE
also consider hydrologic and edaphic variables. The variables related to hydrology

include drift lines, silt deposition, water marks, an active water table in the root
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zone, stream gage data, flood predictions, historical records, visual observations,
and drainage patterns. Soil variables include a mottled or gleyed soil horizon, the
presence of iron or manganese concretions or nodules, the presence of free water
within the root zomne, and hydric classification of soil series. The general consensus
among the regulatory agencies is that the definition of 404 wetlands should also

include annual inundation for a period of 30 days during the growing season.

The USCE Fort Worth District has determined that there are 3,780 acres
of wetlands in the project area (see Appendix C). However, it is anticipated that
the actual amount of wetland acreage may be as low as 1,500 acres (EH&A - in-
house data). More detailed field studies will be conducted in order to determine a
more accurate acreage. Additional coordination with the USCE will occur
throughout these studies, and USCE and EPA personnel will be present during the
field work. The results of these studies will be included in the FEIS.

Within the project site, marshes are less common than swamps. These
areas generally occur near swamps and stock ponds and where road construction
impedes drainage. Frequently, the marshes border pastures and are grazed to some
extent. Many marshes are dominated by a shrub layer consisting of black willow

(Salix nigra), bastard indigo (Amorpha fruticosa), common buttonbush (Cephalanthus

occidentalis), and woolly rose~mallow (Hibiscus lasiocarpos). The herb layer in these

shrubby marshes includes such common species as water horehound (Lycopus

rubellus), horned-rush (Rhynchospora corniculata), camphor-weed (Heterotheca

subaxillaris), smart weed (Polygonum sp.), red-root flatsedge (Cyperus

erythrorhizos), and late eupatorium (Eupatorium serotinum). The marshes that lack

a well-developed shrub layer are dominated by powder-puff (Mimosa strigillosa),

canela (Pluchea purpurascens), creeping lovegrass (Eragrostis curvula), smartweed,

turnsole (Heliotropium indicum), and soft-rush (Juncus effusus var. solutus) in the

drier, more elevated areas, and by lizard's-tail (Gaura parviflora), cinnamon fern

(Osmunda cinnamomea), and hemp-weed (Mikania scandens) in the wetter, boggy

areas.
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Swamps within the project site are limited to the southern portion of the
mining area (Fig. 4-5) and where the northern portion of the pipeline route crosses
Big Cypress and Little Cypress bayous (EH&A, 1981b). Seasonal swamps associated
with broad depressions within the bottomlands have an overstcry dominated by

overcup oak and green ash (Fraxinus pennsylvanica var. integerrima), an understory

dominated by water-elm (Planera aquatica) and water hickory, and a sparse herb

layer containing camphor weed, lizard's tail, and smartweed. Many of these overcup
oak-green ash swamps have been invaded by beaver. The prolonged inundation
caused by the beaver dams kills the overcup oak, while the green ash is eliminated
due to the feeding activities of the beaver. Other preferred foods of the beaver are
sugarberry and black willow. Therefore, a second type of swamp impacted by
beaver dams may be characterized by a dead overstory of overcup oak and green
ash, an emerging overstory of water-elm, a shrub layer of common buttonbush, and

a scattered herb layer almost solely conmsisting of beggar-ticks (Bidens frondosa).

The third major type of swamp within the project site is associated with narrow
sloughs. The short-statured overstory within these sloughs is dominated by

water~elm, though scattered individuals of bald cypress (Taxodium distichum), black

willow, and water locust (Gleditsia aquatica) also occur. Dominant shrubs are

common buttonbush and swamp privet (Forestiera acuminata), while dominant vines

are eardrop vine (Brunnichia ovata) and hemp-weed.

Bogs constitute less than 1 percent of the project site. They occur in
wooded areas at the base of slopes and in draws where seepage water is continuous.
Herb species comprising the more or less distinctive flora of the bogs include peat

mosses, yellow fringed orchid (Habenaria ciliaris), southern twayblade (Listera

australis), violet (Viola primulifolia), and others. Uncommon herb species found in

bogs include monkey flower (Mimulus sp.), burmannia (Burmannia sp.), green adder's

mouth (Malaxis unifolia), three birds orchid (Triphora trianthophora), and green rein-

orchid (Habenaria clavellata). Dominant tree species in bogs include sweet-gum,

blackgum, American holly (Ilex opaca), red maple, and American hornbeam, whereas

dominant shrubs include possum-haw (Viburnum nudum), viburnum (Viburnum sp.),
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tassel-white (Itea virginica), and azalea (Rhododendron sp.). These seepage bogs

were only found within the project site along Brandy Branch in the cooling reservoir
site and along the northern portion of the proposed makeup water pipeline route to

Big Cypress Bayou.

Aquatic Habitats

Plant communities characteristic of streams and ponds occur throughout
the project area. Woody species occurring along the margins of such aquatic
habitats include trees such as black willow, river birch (Betula nigra), overcup oak,
water-elm, red maple, and sugarberry, along with shrubs like common bottombrush,

giant cane (Arundinaria gigantea), common elder-berry (Sambucus canadensis),

swamp privet, wax-myrtle (Myrica sp.), sassafras (Sassafras albidum), and sea-

myrtle (Baccharis halimifolia). Among herbaceous species, mosquito-fern (Azolla

caroliniana) and water lentil (Lemna minor) often occur in ponds, while lizard's-tail

(Saururus cernuus), smartweed (Persicaria spp.), meadow beauty (Rhexia sp.), false

nettle (Boehmeria cylindrica), and water-primrose (Ludwigia leptocarpa) are

common along the margins of ponds and streams.

Important Plant Species

Important species are defined as those that (a) are commercially or
recreationally valuable; (b) are threatened or endangered; (c) affect the well being
of some important species within criteria (a) or (b); or (d) are critical to the

structure and function of the ecological system or are biological indicators.
Threatened and Endangered Plant Species
None of the 10 species currently listed as endangered or threatened in
Texas by the U.S. Fish and Wildlife Service (FWS) (45 FR 82479-82569, 46 FR 3183~

3186) were observed in the South Hallsville Project area. None of these species are

known to occur in Harrison County (see FWS letter in Sec. 5.2, Coordination).
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Three species are currently proposed as endangered or threatened in
Texas by FWS (45 FR 82479-82569). These species were not observed in the South
Hallsville Project area and are not known to occur in Harrison County (see FWS

letter in Sec. 5.2, Coordination).

Approximately 240 species are currently considered as candidate species
in Texas by the FWS (45 FR 82479-82569). Though these candidate species are not
federally protected, they "should be considered in environmental planning"
(45 FR 82479-82569). Table 4-18 lists those candidate species that may occur in the
vicinity of the South Hallsville Project. Of these 10 species, one is known to occur

in the project area. Trillium texanum was found in the vicinity of the proposed

cooling reservoir. This species is listed as Status 2 in Table 4-18. However,
T. texanum is neither listed nor expected in the near future to be listed as

threatened or endangered by the FWS (Kologiski, 1981; Smith, 1981).

T. texanum is also listed on the Watch List of the Texas Organization for
Endangered Species (TOES, 1980), as is another plant that was observed on the site,

great Solomon's seal (Polygonatum biflorum). However, the species listed by TOES

(1980) are not protected since the State of Texas has not promulgated an official list

of endangered or threatened plant species.

Other Important Species

Commercially important species in the South Hallsville Project area

include hardwoods (American elm (Ulmus americana), southern red oak, water oak,

shumard oak (Quercus shumardii) and others), pines (loblolly pine, shortleaf pine),

and both forage and row crops. Coastal bermudagrass is the most important species

in the area's extensive improved pastures.

Dominant species are, by definition, critical to the structure and

function of the ecological system and, therefore, qualify as important species under
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TABLE 4-18

PLANT SPECIES OF POTENTIAL CCCURRENCE IN [HE S0UTH HALLSVILLE PROJEZT AREA CITED BY TNE FWS "NOTICE OF RE\/’IEW"1

Cowmmon Name? Scientific Name3 Status'1 Habitat Distribution3
Crecping slimpod Amsonia repens 2 On prairies and along railroad tracks in eastern Texas; endemic
Poughstem aster Aster scabricaulis 2 Rare in boggy ground, eastern Texas; endemic
Tenas screwstem Bartonia texana 1 On sphagnum moss along wooded streams in southeastern Tcxas;

endetnic

Golden wave tickseed Coreopsis intermedia 2 Extremely rare in sandy woods in eastern Texas; endemic
Atlautic corcapsis Coreopsis tripteris var. subrhomboidea 3B Rare in exireme northeastern Texas
Pigtree hawthoru Crataegus berberifolia 2 In low wet woods and on dryish hills in eastern Texas; endemic
Warner hawthorn Crataegus wameri 2 In sandy woods and on dry banks in eastern Texas; endemic
Smalthoad pipewort Eriocaulon kornickianum 2 In springy places on prairies and wet sandy soil in eastern Texas
Drummond najlwort Paronychia drammondii ssp. parviflora 2 In sandy soils in dry oak and pinc woods and in loose sand of dunes

in southeastern Texas; endemic

HUCw Trillium texanum* 2 Extremely rare in low moist woods, bogs, and stream banks in
eastern Texas

—

USHOIL - FWS (1980).

2 Primary source for commmon names is Gould (1975); secondary source is Correll and Johnston (1970); USDOI ~ FWS (1980) followed when no comomon
naine is given in the preceding sources; NCN = no common name,

Clorrell and Johnston (1970).

4 Status categories (USDOI - FWS,1980):

1 ~ Species currently under review that appcar to be good candidates.
2 - Species whose statas is insulficiently knawn and that need move study.
3B - Species no longer under consideration. Names that do not represcnt taxa meeting the definition of "species” under the Endangered Species Act of

1973.

*  Alsa listed on the Texas Qrganization for Endangered Species Watch List (1980).



criterion (d). Plant species important as browse or forage materials for wildlife in
the project area qualify as important species under three different criteria: (a), (c),
and (d). Removal of these species from the project area could temporarily alter the
structure and productivity of the ecosystem. The alterations would be primarily

local in effect and would not extend far into surrounding areas.

The importance of a particular area in terms of wildlife habitat varies
from one plant community to another. Pine plantations offer little in the way of
plant species diversity or structural diversity and, hence, are poor wildlife habitat.
The understory in mature bottomland hardwood stands is usually quite shady and,
hence, depauperate in forage and browse plants. The overstory is structurally
diverse, however, and a relatively large number of bird species occur there., In
immature or disturbed bottomland stands, herbs, shrubs, and saplings are- usually
abundant and offer a variety of food sources for wildlife. The same is true of the
edges of most forested stands. Upland oak/hickory/pine stands in the project area
offer the most diversity in understory and overstory plant species in terms of
available wildlife food and structural characteristics. Improved pasturelands in the
South Hallsville Project area generally lack the cover necessary for good wildlife
habitat, but are used sporadically for forage. Oldfields and native pastures,

however, do provide good wildlife cover, especially for birds and small mammals.

Ecologically Sensitive Areas

No plant communities within the project area are unique to the area.
Similar vegetation occurs in the area contiguous to the project site as well as
throughout the Pineywoods région of northeastern Texas (Thomas, 1975) and the
Oak-Pine Forest Region (Braun, 1950) of the southeastern United States. Little, if
any, of the vegetation of the project area is undisturbed; nearly all of the existing
forest has been subjected to selective logging or clear-cutting in the past. The
possible exceptions are a few small stands that occur on mesic slopes along streams

or in lowlands, where a few trees are well over 100 years old.
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The FWS, although not a permitting agency, has significant reviewing
responsibilities for Federal actions such as the granting of permits for power plants
and associated transportive systems. In regard to vegetation, the FWS is concerned
with impacts to unusual or sensitive plant communities, including wetlands. In
general, an area may be considered sensitive if (1) it supports a rare plant
community or a rare, endangered, or threatened plant species, (2)it is a highly
productive plant community having substantial commercial or recreational value for
fish and wildlife, and/or (3)it supports plant species considered to be wetland

indicators by a regulatory agency (e.g., USCE).

Wetlands in the project area (i.e., bogs, swamps, and marshes) qualify as
sensitive habitats according to the preceding definition. Bogs are also ecologically
sensitive, since they are rare plant communities that potentially support endangered
or threatened plant species. Additionally, the wet bottomland hardwood forests that
border streams and bayous traversing the project area may be considered ecologi-
cally sensitive, since these forests contain species preliminarily determined by the
USCE (1978) to be wetland indicators. The specific type of wetland so indicated is
"lowland hardwood forest occurring along the floodplains of streams lacking second
bottoms." The determination of exactly how much, if any, of such floodplains is
subject to permit regulation under Section 404 of Public Law 92-500 (Federal Water
Pollution Control Act Amendments of 1972) is not final (USCE, 1978).

4.5.1.2 Effects of No Action
The no action alternative would eliminate the impacts of plant operation

and mine construction and operation detailed below. Impacts that have already

occurred as a result of clearing and construction activity on the plant site could, in

4-103



large measure, be reversed by recontouring and revegetating. Initial reclamation
combined with natural ecological succession should restore productivity and floral
diversity. In the absence of the project, changes in the terrestrial vegetation could
be expected if current trends continue. The TPWD has stated that vegetation cover
is changing drastically in East Texas due to man's activities (Lay, 1969). In many
portions of the lignite belt, forest and shrub areas are being converted to pure
grasslands or farms. Natural hardwood forests are being replanted with pure stands
of pine. These changes to terrestrial vegetation generally result in reduction of

plant species diversity and less native, natural vegetation.

4.5.1.3 Construction Impacts

Power Plant

Plant Site

Plant site construction has impacted local biological communities by the
direct elimination of vegetation. About 2,460 acres of vegetation and wildlife
habitat were preempted by construction of the proposed power plant, cooling
reservoir, railroad spur, and pipeline corridor (Table 4-12). An additional 1,451
acres comprising the plant site ancillary activities area may potentially be affected
during construction. The plant site preempted 272 acres, which were composed of
about 150 acres of upland forest and 122 acres of pastureland and cropland. The
1,388 acres inundated by the proposed cooling reservoir consisted primarily of about
1,020 acres of upland forest, 140 acres of lowland forest, 200 acres of pastureland
and cropland, 5 acres of wetland, and 23 acres of aquatic habitat. The most
sensitive plant communities preempted by the cooling reservoir were the hillside
bogs along Brandy Branch. Though the total acreage occupied by these bogs was less
than 10 acres, the greatest number of uncommon plant species in the project area

occurred there.
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Construction within the plant site boundary will continue to be per-
formed in such a manner as to minimize adverse impacts on the vegetational
communities adjacent to and downstream from the plant site. Primary production in
vegetation immediately adjacent to construction sites may have been reduced due to
dust accumulation on foliage or foliar injury due to exhaust emissions. During
construction activities, erosion will continue to be controlled by commonly accepted
procedures such as sedimentation ponds, hay-bale barriers, and diversion ditches. As
soon as possible after construction activities cease within the site, pipeline corridor,
and ancillary activities area, perennial grasses recommended by the local state
agricultural extension agent will be planted to control erosion permanently. The
margins of the cooling and ash runcff control ponds will be allowed to revegetate
naturally with herbs and shrubs, though tree species will be discouraged. The power
plant facilities site will be artificially surfaced and not allowed to revegetate during
construction activities. Therefore, vegetation within the plant site boundary will be
unavoidably eliminated or converted to mowed grasslands as a result of clearing the
aforementioned areas. This represents a long-term loss of local productivity for the

duration of the proposed project (24 years) or longer.

The permanent establishment of the proposed cooling reservoir will help
mitigate the modification or loss of aquatic and wetland habitats within the power

plant site. For mitigative purposes, two uncommon plant species (Trillium texanum

and whorled pogonia) found within the area of the proposed cooling reservoir were
relocated during construction activities to a large estate near Nacogdoches, Texas,

under the supervision of Dr. Elray Nixon.

Transportive Systems

Approximately 700 acres were preempted by pipeline corridor con-
struction. These 700 acres consisted of 303 acres of upland forest, 50 acres of pine

plantation, .51 acres of bottomland forest, 273 acres of pastureland and cropland,

and 23 acres of wetland.
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The preferred route of the pipeline ROW was altered within the pipelin=
corridor in order to avoid wetlands, timberland, and cropland where possible.
Clearing within the pipeline ROW was by shearing, not grubbing, in order to keep
soil disturbance to a minimum and promote the regrowth of shoots and root sprouts
of woody species. Clearing was done only where necessary to provide access and
working space. Through wooded areas, the edges of the ROW were "feathered back"
to produce a smooth transition from the herbaceous and low woody vegetation in the
center of the ROW and the adjacent tree growth. Revegetation of areas denuded by
construction activities was accomplished as soon after construction as was feasible.
Grasses and legumes recommended by the state agricultural extension service were
seeded into the operational ROW as soon as feasible following construction to

prevent erosion.

Approximately 142 acres of existing vegetation (Table 4-19) will be
cleared during construction of the three transmission line ROWS. Approximately
56 acres of area proposed for the transmission line corridors have been previously
impacted by power plant site construction. The vegetation that was present within
the power plant site and the impacts associated with construction have been
previously discussed. The major vegetational communities to be preempted in the
remaining 86.0 acres are grasslands/croplands (21.7 acres), upland pine/hardwood
forest (55.6 acres), pine forest/plantation (0.9 acres), and bottomland hardwood

forest (7.3 acres).

The preferred routes of the ROW will be altered in order to avoid
wetlands, timberland, and cropland where possible. Impacts to sensitive habitats
associated with the transmission line routes will also be minimized through the use
of poles with long spans. Clearing within transportive systems ROW will be by
shearing, not grubbing, in order to keep soil disturbance to arminimum and promote

the regrowth of shoots and root sprouts.
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ACREAGES OF VEGETATION TYPES PRESENT ALONG THE
THREE PROPOSED 138-kV TRANSMISSION LINES

TABLE 4-19

Transmission Transmission Transmission
Line Corridor A Line Corridor B Line Corridor C
Dis- Undis- Dis- Undis- Dis- Undis-
turbed turbed turbed turbed turbed turbed
Agquatic 0.3 ac 0.2 ac 0.2 ac
Habitats (0.5%) (1.6%) (0.8%)
Bottomland 1.9 ac 4.2 ac 3.1 ac
Hardwood (6.0%) (7.6%) (13.1%)
Forest
Upland 20.4 ac 44.8 ac 3.8 ac 4.4 ac 5.0 ac 6.4 ac
Pine-Hardwood (63.8%) (80.9%) (33.3%) (64.7%) (38.8%) (26.9%)
Pine Plantation 0.9 ac 5.2 ac
(1.6%) (45.8%)
Grassland 9.6 ac 5.2 ac 2.4 ac 2.4 ac 7.7 ac 14.1 ac
(30.2%) (9.4%) (20.9%) (35.3%) (59.7%) (59.2%)
Total 31.9 ac 554 ac 11.4 ac 6.8 ac 12.9 ac 23.8 ac
(100%) (100%) (100%) (100%) (100%) (100%)
87.3 ac 18.2 ac 36.7 ac
A =7.21 mi.
B =1.49 mi.
C =3.02 mi.
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Vegetation types previously present in the 3.5 mile railroad spur include

upland forest, 54.7 acres; grassland, 42.9 acres; bottomland forest, 0.6 acres; and

aquatic, 1.9 acres.

Mine

Site preparation and construction activities include the removal of
natural vegetation in those portions of the mine area to be mined, development of
haul roads, dragline pads, surface water control structures, powerlines, service
structures, and the various ROW relocations. During the life of the mine (24 yrs),
approximately 10,545 acres of primarily upland forest and pasture vegetation will be
cleared prior to actual mining activities. All merchantable timber will be sold and
removed prior to overburden removal. Thereafter, stumps and underbrush will be
removed by bulldozers and pushed into mined-out pits to be covered by waste. This
will be a continuous operation in advance of the overburden removal to minimize the
amount of disturbed area as mining progresses. The premining clearing will proceed
incrementally over a span of 24 years and will be followed by reclamation. The

impacts to vegetation from premining clearing are considered to be long-term.

Construction of the various ancillary facilities will remove vegetation in
a portion of the 10,226-acre ancillary area. Some of the ancillary facilities will be
maintained for the life of the mine (24 years) or longer and, therefore, represent a
relatively long-term removal of existing vegetation. Construction of haul roads will
eliminate 430 acres of vegetation on the project site. This will have effects similar
to those resulting from other clearing operations previously described. Oil, grease,
and asbestos also may be found in runoff from haul roads, haul trucks, and other
vehicles. Any effects on terrestrial vegetation from these pollutants should be
localized and of short duration. Approximately 43 acres of pastureland and upland
pine/hardwood forest will be disturbed by construction of mine and dragline erection

facilities.
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Approxzimately 20 acres of pastureland/hayfield and upland pine hard-
wood forest will be preempted for the life of the mine by the construction of mining
facilities. Approximately 430 acres of various vegetation types will be disturbed by
construction of haul roads over the life of the mine. Additionally, a small portion of
the remaining 9,753 acres of the mine ancillary activities area (see Table 4-17 for
vegetation types) may potentially be disturbed by mining activities as mining

progresses.

In order to minimize soil erosion and associated adverse impacts on
downstream plant communities, including wetlands, a vegetative cover will be
established on areas disturbed by construction as soon as feasible. Vegetation
establishment on these areas will be done by use of equipment, such as hydroseeders,
that can apply seed, mulch, binder, and amendments in the same operation or by
using other acceptable equipment. Reclamation procedures are delineated in the

mine plan.

Site preparation and construction will produce some unavoidable nega-
tive impacts to vegetation left standing adjacent to cleared areas. Such impacts are
associated with the production of gaseous exhaust emissions and dust. Primary
production in vegetation immediately adjacent to construction sites may be reduced
due to dust accumulation on foliage or foliar injury due to exhaust emissions. In
addition to the natural dust suppression provided by the abundance of annual
precipitation in the region, several dust suppression measures will be incorporated
during comnstruction activities to further reduce the entrainment of fugitive
emissions into the atmosphere. Such measures will include the spraying of roads and
disturbed areas by water trucks, as needed, and the control of vehicle speeds along

roads.
During construction activities, erosion and flooding will be controlled by

commonly accepted structures such as minor stream diversions, sedimentation

ponds, hay-bale barriers, catchment basins, and overland flow-interceptor channels.
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The impacts on surface and ground-water regimes in adjacent floodplains due to
construction of surface water control structures are short-term and minimal;
therefore, no adverse, water-related construction impacts will occur to vegetation

in the floodplain.

The potential impacts associated with construction activities of any
increased sedimentation in bottomlands within the mine area will be the same as

during operation activities discussed in Sec. 4.5.1.4.

4.5.1.4 Operations Impacts

Power Plant

Plant Site

Operation of the plant site facilities will result in the revegetation of
areas cleared or otherwise disturbed during construction. The extent to which
revegetation is accomplished will depend on management policies and the types of
reclamation plans to be implemented. The cooling reservoir and ash and runoff
control ponds will be allowed to revegetate naturally with herbs and shrubs around
their margins, although the establishment of trees will be prevented. The remaining
area comprising the proposed power plant facilities site will be artificially surfaced
and will not, for the most part, be allowed to revegetate for the life of the project

(30 years) or longer.

The heat dissipation associated with the proposed power generating
facility will cause some elevation of water temperatures in the cooling reservoir.
Aquatic vegetation may increase in biomass, but only minimally. No impacts on
vegetation are expected to occur along Big Cypress or Little Cypress bayous from

operation of the makeup water pipeline.
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Impacts to vegetation resulting from power plant emissions are expected
to be minimal since NAAQS will be met. Local vegetation will be the first to be
affected, if adverse levels of air contaminants are reached during operation of the
proposed power plant. The limits of air contamination by particulates and gases,
beyond which biotic impacts become unacceptable, are considerably higher than
those concentrations predicted to be attained in the project area. Specifically,
concentrations of SOZ predicted from operation of the proposed plant are discussed
in Sec. 4.3. The maximum predicted ground-level 3-hour, 24-hour, and annual

concentrations of SO, are 307, 61, and 12 ug/m3, respectively. The maximum

average SO2 concentrzations predicted for the plant are far less than the injury
threshold of 800 1.lg/m3 sustained for 8 hours reported by Hindawi (1970). The
predicted maximum 3-hour concentration of SO2 is less than the injury threshold for
sensitive plant species of 1,333 1_lg/m3 for 4 hours and 667 1_lg/rn3 for 8 to 24 hours

reported by Shurtleff et al. (1972).

Regional impacts on vegetation due to air contaminants will be minimal.

The predicted low stack emissions of suspended particulates (fly ash), SO,, and NO_

’
will not have any adverse effects on the region as a whole, due to disperzion. When
stack emissions from the proposed power plant are reviewed in combination with
other regional sources of such air contaminants, the regional effects will be
alleviated due to the ecological adaptation of vegetation to the generally acidic

soils of the region.

It has been suggested that coal-fired power plants and other sources of
pollutants, particularly SOZ and NO‘, may contribute to lower pH in precipitation.
However, since any effect these sources may have on acid rain is still undetermined,

it is inappropriate to speculate regarding adverse impacts on vegetation.

Information reported in the literature on the effects of particulates on
vegetation is limited. Particulate emissions from power plants with properly
operating fly-ash removal systems will cause minor (if any) injury to vegetation,

however.
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Transportive Systems

Operation of the proposed transportive system corridors will mitigate
some adverse impacts to the areas previously disturbed during construction
activities. The area within the operational ROW will be maintained in grassland,
pastureland, and other low herbaceous or shrub communities. The additional
acreage of construction ROW cleared along the makeup water pipeline will be

allowed to naturally revegetate as forest, shrub, or herbaceous communities.

The revegetation of these ROWS will be enhanced by the planting of
grasses recommended by the State agricultural extension service. Since the clearing
during construction was done by shearing, not grubbing, soil disturbance will be
minimal and native seed sources will be preserved. Also, woody species will more
rapidly reinvade the ROW as shoots and root sprouts. Focliage along the operational
ROW will be sprayed with herbicides within 4 to 6 years or mowed within 2 to 4
years after construction in order to maintain low herbaceous or shrub communities.
A maintenance cycle using one of the two above methods will continue for the life

of the project (30 years) or beyond in order to keep the height of woody species low.

Operation of the proposed transmission line corridors will result in
beneficial impacts to the areas previously disturbed during construction activities.
The 142 acres contained within the operational ROW will be maintained in grassland,

pastureland, and other low herbaceous or shrub communities.

The revegetation of these ROWS will be enhanced by the planting of
grasses recommended by the state agricultural extension service. Since the clearing
during construction will be done by shearing, not grubbing, soil disturbance will be
minimal and native seed sources will be preservad. Also, woody species will more
rapidly reinvade the RO as shoots and root sprouts. Foliage along the operational
ROW will be sprayed with herbicides within 4 to 6 years or mowed within 2 to

1 years after construction in order to maintain low herbaceous or shrub communi-

4-112



ties. A maintenance cycle using one of the two above methods will continue for the
life of the project (30 years) or beyond in order to keep the height of woody species

low.

The actual ROWS will provide a greater diversity of vegetation and
subsequently will benefit wildlife species by providing "edge" habitats along the

borders.

Mine

Impacts upon vegetation within the mine site during operations will
include those noted previously for construction activities. A major adverse impact
during operation is the destruction of vegetation within the mine area. Other
impacts are associated with changes in environmental variables to which adjacent

biotic communities, including wetlands, have adapted.

A major impact of mine operation will be the preemption of existing
vegetation in the proposed mine area. During the 24-year life of the mining
operations, a total of 10,545 acres of vegetation within the mine site will be
disturbed by mining. Table 4-13 identifies the vegetation types to be affected, by
mining blocks, over the life of the mine. Mining will occur progressively, with
disturbed areas to be revegetated within 2 years following mining. Consequently, an
average of 439 acres will be disturbed per year and an average of 439 acres will be
revegetated per year. A maximum of 741 acres of disturbed acreage will occur in
the year 2008; however, this area will be reclaimed in the following year. Sensitive
areas to be disturbed during the 24~-year life of the total mining operations include
approximately a total of 116 acres of swamps and marshes, 49 acres of streams and
ponds, and an undetermined portion of 568 acres of bottomland hardwood forest (see

Sec. 4.5.1, Wetlands).
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The temporal nature of the impact of habitat modification will vary,
depending on the type of plant community preempted and the reclamation plan
adopted. Pine plantations and pasturelands can be restored relatively easily.
Although agricultural systems contain ecologically complex communities of soil
microorganisms and chemical balances that influence productivity, they are rela-
tively simple with regard to both floral and faunal diversity when compared with
undisturbed natural ecosystems such as forests, swamps, or prairies. Restoration of
more natural plant communities, predominantly upland pine/hardwood forest, in the
mined area will be more difficult and require a much longer period of time than for
pine plantations, pastures, and hayfields. Therefore, the alteration of the more
natural habitats will be a more long-term impact. Development of the natural
species diversity and relatively complex community structure characteristic of
natural forest ecosystems will depend to a large extent on the process of natural
succession. This process will be accelerated, at least with respect to common
species, by the planting of woody species. During the early stages of succession
after reclamation, common, easily dispersed plant species will invade the area. The
early stages will generally be characterized by high net community productivity and

low species diversity.

The homogeneous environment of reclaimed surface-mined lands is not
an ideal environment for the reestablishment of diverse, complex, plant commu-
nities. In natural communities, species diversity is directly correlated with habitat
variability. Variability of and discontinuity in topography and subsurface features
are necessary to allow development of diverse communities, such as bogs and their
unique flora adjacent to seepages. As a result of general recomstruction of the
surface contours of the land along with the natural influences of wind and water
erosion and biotic factors, some habitat diversity should eventually become estab-
lished. Micro-communities such as bogs will have a low probability of becoming
reestablished. However, other suitable plant communities (e.g.,, mixed upland

hardwood forest) will be established.
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Surface water may be retained along diversion ditches and within local
depressions lacking drainage within the proposed mine area during mining operations
and reclamation periods. Such localized areas of surface water retention could
create wetland habitat. However, the areal extent of wetland types so created is

unknown.

Projected changes to the topography within proposed mine areas (i.e.,
smoothing of existing surface features and slight increase in surface elevation;
Sec. 4.1.1), in addition to devegetating those areas, tend to increase surface runoff
velocity from the slopes into adjacent bottomlands causing increased erosion and
sedimentation. Increased sedimentation in the bottomlands, which otherwise could
possibly raise the elevation and result in the desiccation of existing wetlands, will be
prevented by the construction of sedimentation ponds and other erosion controls.
The operation of surface water control structures, however, may reduce water flow
with consequent vegetational changes downstream. The reduction of water inflow
to forested and nonforested wetlands dependent upon these drainages may prevent
nutrient regeneration from occurring, a process upon which the productivity of
wetland communities depends (Darnell, 1976). The lowering of the water table along
drainage structures may produce localized reductions in available soil moisture.
Such desiccation effects would be most noticeable in wetland areas where the plants

are highly sensitive to changes in soil moisture levels (Darnell, 1976).

A ground-water impact unique to the operational phase will be the
lowering of the ground-water levels during dewatering in sands. This dewatering
will lead to an unknown reduction of recharge to surface streams and springs, which,
in turn, could locally lower water levels in areas adjacent to the proposed mine
areas. Specific wetland areas to be affected would be those frequently and
permanently inundated swamps and marshes at the base of slopes which are
hydrologically dependent upon tributary streams and springs which are, in turnm,
dependent upon ground-water recharge. Hillside seepage bogs may be present in the

mine area and adjacent areas. Any bogs present in adjacent areas may be dependent
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on ground-water recharge from the mine area. The elimination of any bogs in these
areas during dewatering will be an adverse impact. However, no ground-water
impacts to wetlands in the Sabine River floodplains that are not hydrologically
dependent upon proposed mine areas are expected, since the normazl flow and
seasonal flooding of major drﬁainages will not be impeded. Impacts of dewatering are
generally temporary and exist for only a short period beyond the life of the mine.
However, even minor changes to the water input may be detrimental to wetland

communities that are dependent upon seeps and springs.

Impacts of the mining process caused by the redeposition of a generally
homogenous spoil will be more enduring than the impacts of dewatering. The
redistribution of geologic materials may prevent the up-gradient recharge of springs
and seeps. The ground-water flow to streams in the vicinity of the mine area may
be further reduced by being diverted around reclaimed areas and away from
traditional discharge points. The alteration of recharge zones of both alluvial and
shallow sand formations, in addition to the aforementioned ground-water impacts,
will greatly reduce the long-term baseflow to springs and streams. The vegetational
communities to be most adversely impacted by the disruption of recharge to streams
and seeps will be hillside bogs, riparian communities, and downstream wetlands that

are dependent on that discharge.

Dust and exhaust emissions associated with mine operations will have
minor impacts on local vegetation in the project area. Land clearing, mining
operations, and traffic will create wind-blown particulates of both soil and lignite,
which will accumulate to some extent on foliage surfaces and possibly reduce
primary production slightly in the area surrounding the mine. If sufficient pyritic
material is present in the dust; aluminum, manganese, and other trace metals may
be made available for uptake by plants, causing some minor toxic effects. This
phenomenon has been documented in studies by Hons (1978) and Bryson (1973).
However, these effects should be localized because the total amount of area

affected at any time will be small, road surfaces will be sprayed with water as
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needed, low vehicle speed will be maintained, and reclamation will immediately

follow mining.

The reclamation plan provides for proper reconstruction of mining block
contours, soil preparation, establishment of vigorous ground cover, and proper
management of vegetation following establishment. Erosion control prior to the
establishment of a permanent vegetative cover will include temporary cover crops
and mulching. If the mixed overburden technique is used, the pyritic material
generally found in association with lignite will undergo oxidation. The oxidation of
these materials can result in more acid soil conditions (Hons, 1978) and potentially
allow the accumulation of toxic concentrations of metals. Therefore, soils will be
tested regularly and chemically treated if necessary to ensure proper pH and
successful revegetation of the land during reclamation. Other potential effects on
terrestrial vegetation during reclamation may result from earth moving; use and
removal of haul roads; application of lime, pesticides, and fertilizers; seeding; and
planting of trees, which are current agricultural practices on-going in the area.
Effects arising from these operation may include increased vehicle exhaust
emissions and, increased fugitive dust emissions. However, these are not considered

to be adverse impacts on vegetation because of their short duration.

In addition to the effects from mining and associated activities, dis-
turbances will occur to vegetation from the construction of ROW for railroads and
electric transmission faciltiies. The expedient reclamation of these areas will help

mitigate the adverse effects to vegetation.
4.5.1.5 Combined Impacts of Plant and Mine

Upland forest, lowland forest, and grassland to be preempted by the
construction of both the power plant and mine facilities will be converted to

industrial use for the life of the project (30 years). About 1,660 acres occupied by

the power plant and cooling reservoir and the portion of the 10,226-acre ancillary
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area occupied by mine facilities will be removed from existing vegetation for the
life of the project. About 10,545 acres in the mine site will be disturbed
incremently and a small portion of the 10,226-~acre total ancillary area may

potentially be disturbed over the life of the project.

Since mining and reclamation will proceed sequentially, the adverse
impacts of habitat preemption by mining are generally considered to be short term.
Long-term impacts will result from the mining of lands presently supporting
relatively mature, diverse communities such as riparian vegetation along intermit-
tent tributaries of project area streams. Reestablishment of such communities,
even after contouring and revegetation, will be largely dependent on natural
succession and will require many years. The reconfiguration of surface contours,
along with the natural influences of wind and water erosion and biotic factors,
should produce the heterogeneity necessary for the development of {forest
community diversity. However, some micro-communities, such as bogs, which are

dependent on local hillside seeps, will have a low probability of reestablishment.

4.5.2 Wildlife

4.5.2.1 Existing and Future Environments

Wildlife Habitats and Species

The proposed South Hallsville Project site lies within the Austroriparian
Biotic Province (Blair, 1950). This province, which stretches from eastern Texas
through the southeastern United States to the Atlantic Ocean, is characterized by
extensive forests of pine and hardwood. In Texas, this province generally cor-

responds with the Pineywoods Region.

The major wildlife habitats of the project site are upland pine-hardwood

forest; bottomland hardwood forest; hayfields and pastures; and wetlands and
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aquatic habitats. These habitats are distributed as a mosaic within the project site,
which results in intermixing of forest-adapted species with prairie or grassland
species. This is especially true of birds and the larger, more mobile mammals,
During the ecological survey, 28 species of amphibians and reptiles, 108 species of

birds, and 21 species of mammals were identified on the project site.

Upland pine-hardwood forest constitutes the most extensive wildlife
habitat on the project site. This general habitat type varies from pure pine to
mixtures of pine and hardwood to pure hardwood stands. Common mammals

associated with this habitat are the White-tailed Deer (Odocoileus virginianus), Fox

Squirrel (Sciurus niger), Eastern Cottontail (Sylvilagus floridanus), Raccoon (Procyon

lotor), White-footed Mouse (Peromyscus leucopus), and Nine-banded Armadillo

(Dasypus novemcinctus). Common breeding birds include the Downy Woodpecker

(Picoides pubescens), Cardinal (Cardinalis cardinalis), Carolina Chickadee (Parus

carolinensis), Tufted Titmouse (Parus bicolor), Carolina Wren (Thryothorus

ludovicianus), Mourning Dove (Zenaida macroura), Black-and-white Warbler

(Mniotilta varia), Pine Warbler (Dendroica pinus), and Blue Jay (Cyanocitta cristata).

The density of breeding birds in upland forest habitats on the project site was
estimated at 438 birds per 100 acres (EH&A, 1977b). Amphibians and reptiles
characteristic of this habitat include the Three-toed Box Turtle (Terrapene

carolina), Green Anole {Anolis carolinensis), Ground Skink (Scincella lateralis), Texas

Rat Snake (Elaphe obsoleta), Southern Copperhead (Agkistrodon contortrix) and

Timber Rattlesnake (Crotalus horridus).

Bottomland hardwood forest comprises about 7 percent of the total
project site. Common mammals associated with lowland forest situations are the

White-tailed Deer, Raccoon, Swamp Rabbit (Sylvilagus aquaticus), Gray Fox

(Urocyon cinereoargenteus), Opossum (Didelphis virginiana), and Cotton Mouse

(Peromyscus gossypinus). The most characteristic breeding birds include the

Cardinal, Barred Owl (Strix varia), Red-Shouldered Hawk (Buteo lineatus), Red-

bellied Woodpecker (Melanerpes carolinus), Carolina Wren, White-eyed Vireo (Vireo

4-119



griseus), Hooded Warber (Wilsonia citrina), and Prothonotary Warbler (Protonotaria

citrea). The density of breeding birds in bottomland forest was estimated at
526 birds per 100 acres (EH& A, 1977b). Common amphibians and reptiles in lowland

forest habitats include the Gray Treefrog (Hyla versicolor), Rough Green Snake

(Opheodrys aestivus), Five-lined Skink (Eumeces fasciatus), Ground Skink, and
Three-toed Box Turtle.

Pasture and hayfield habitats are only slightly less extensive than upland
forest habitats on the South Hallsville Project site, accounting for over 40 percent
of the total on-site acreage. Mammals common in open, non-forested habitats
on-site include the Nine-banded Armadillo, Eastern Cottontail, Hispid Cotton Rat

(Sigmodon hispidus), Fulvous Harvest Mouse (Reithrodontomys fulvescens), and

Plains Pocket Gopher (Geomys bursarius). Breeding birds characteristic of open

areas include the Painted Bunting (Passerina ciris), Lark Sparrow (Chondestes

grammacus), Field Sparrow (Spizella pusilla), Eastern Meadowlark (Sturnella magna),

Common Crow (Corvus brachyrhynchos), Mockingbird (Mimus polyglottus), Scissor-

tailed Flycatcher (Muscivora forficata), Mourning Dove, Bobwhite (Colinus

virginianus), Red-tailed Hawk (Buteo jamaicensis), and Turkey Vulture (Cathartes

aura)., Breeding bird density in grassland habitats on-site was estimated at 46 birds

per 100 acres (EH&A, 1977b). Reptiles and amphibians found in open habitats on the

project site include the Slender Glass Lizard (Ophisaurus attenuatus) and Racer

(Coluber constrictor).

Wetland (marsh, swamp) and aquatic (stream, pond) habitat make up
about 3 percent of the total project site. Common mammals associated with these

habitats on-site are the Raccoon and Beaver (Castor canadensis). Common birds

include the Blue-winged Teal (Anas discors), Common Snipe (Capella gallinago),

Great Blue Heron (Ardea herodias), and American Bittern (Botaurus lentiginosus).

Hydric communities on the project site support a diverse herpetofauna which

includes such species as the Northern Cricket Frog (Acris crepitans), Bullfrog (Rana

catesbeiana), Southern Leopard Frog (Rana sphenocephala), Woodhouse's Toad (Bufo
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woodhousei), Red-eared Slider (Chrysemys scripta), False Map Turtle (Graptemys

pseudogeographica), Southern Water Snake (Nerodia fasciata), Diamondback Water

Snake (Nerodia rhombifera), and Cottonmouth (Agkistrodon piscivorus).

Important Species

"Important species" are defined as those that are (1) commercially or
recreationally valuable; (2) threatened or endangered; (3) critical to the survival of a
species satisfying criterion (1) or (2); or (4) critical to the structure or function of
the ecosystem, or biological indicators. No species present on site are judged to
satisfy criterion (3) or (4). Those which satisfy criterion (1) or (2) are discussed

below.

Threatened and Endangered Species

The Red-cockaded Woodpecker (Picoides borealis) and American Ali-

gator (Alligator mississippiensis) are the only species considered threatened or

endangered by the FWS (45 FR 33678-33781) that may permanently reside in the

project area. Neither species was observed on the project site. No habitats meeting
the specific requirements of the Red-cockaded Woodpecker were located during site
surveys, nor are any large areas of suitable habitat expected to occur in the project
area since logging practices preclude large stands of mature pine. The possibility
does exist, however, that some small areas of suitable habitat exist in isolated

portions of the project area.

American Alligators are known to occur in Caddo Lake (northeastern
Harrison County) and probably exist in the Sabine River south of the project area.
The lower portions of the small drainages on the project site may provide limited
habitat for the alligator, although none were observed during baseline surveys of the
area. The total alligator population in Harrison County has been estimated at 100,

with an average of 1.1 alligators per square mile of good habitat (Potter, 1981).
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In addition to potential resident species, two federally listed endangered
raptorial birds may occasionally pass through the area as migrants or winter visitors.

These are the Bald Eagle (Haliaeetus leucocephalus) and Peregrine Falcon (Falco

peregrinus). Neither of these species were observed during field surveys, nor were
any habitats found that would be expected to harbor either species for a significant

amount of time.

Coordination with the FWS, pursuant to Section 7 of the Endangered
Species Act, has been initiated (see correspondence, Sec. 5.2). The FWS has
requested a biological assessment of potential impacts of the project on the
American Alligator, Red-cockaded Woodpecker, and Bald Eagle. Plans for
conducting this assessment are currently being formulated in cooperation with the
FWS.

Commercially and Recreationally Valuable Species

Several species of mammals and birds are hunted in the South Hallsville
Project area and, therefore, represent an important recreational and economic
resource. The White~tailed Deer is the most important big game mammal in the
state (Davis, 1974). During the on-site ecological survey, deer tracks were fairly
common in the bottomland areas, especially along water courses. Texas Parks and
Wildlife Department (TPWD) population estimates for deer in Harrison County
averaged 13.2 deer per square mile during the period 1977-1979 (TPWD, 1980). Deer
densities in southern Harrison County (which includes the project area) tend to be

lower than those in the northwestern part of the county (Wallace, 1977).

The Bobwhite is an important game bird over much of Texas, although
densities of this specieé are relatively low in the Pineywoods region. The density of
Bobwhite in the project area is not known. However, the TPWD has annually
conducted a spring census of whistling birds along a 20-mile transect in Harrison

County with one station per mile. The average number of singing birds per station
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for the period 1966-1975 in Harrison County was 2.48 (Wallace, 1977). This datum,
which should be representative of the South Hallsville Project area, is consistent
with the generally low density estimates for the Pineywoods region as a whole

(TPWD, 1980b).

The Mourning Dove is the most widespread and abundant game bird in
Texas. No TPWD dove transects are located in Harrison County, but the data
collected in the Pineywoods Region are representative of that county. The average
number of doves heard per transect route in the Pineywoods Region for the period
1966 to 1979 was 13.5 (TPWD, 1980c). This is lower than the average of 20.1 dove

per transect for the entire state.

The Fox Squirrel and the Gray Squirrel (Sciurus carolinensis) are

important small game mammals over much of the eastern half of the state. The
average density of squirrels in good habitat in northeastern Texas obtained by time-
area counts over a 19-year period is about one squirrel per acre (Wallace, 1977).
This estimate is probably representative of the squirrel habitat in the South

Hallsville Project area.

Rabbits (e.g., Eastern Cottontail and Swamp Rabbit), although not
strictly defined as game animals, are hunted throughout Texas. Population data for
rabbits in Harrison County were collected by TPWD personnel in conjunction with
deer track count census activities during the summer of 1976. The average number
of track exits per mile for southern Harrison County was 5.7 (Wallace, 1977). This
should be representative of the project area. Site survey data on the number of
rabbit pellets per 1.1 square feet sampled indicated that rabbits were much more

abundant in grassy areas than in either upland or bottomland forest habitats.

Furbearers (e.g., Raccoon, Opossum, Gray Fox, Striped Skunk (Mephitis
mephitis), Bobcat (Lynx rufus), and Mink (Mustela vision)) are of some ecomomical

and recreational importance in Texas. Except for the Raccoon, Opossum, and
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Striped Skunk, furbearers do not appear especially numerous in the project area.
According to Boone (1977), a very low percentage of the furbearing animals
harvested in Texas is taken from the Pineywoods Region. Furbearers are most

abundant in wooded stands, especially riverine forests.

Waterfowl provide a fairly important recreational resource in the project
area. Ponds and marshes within the floodplain of the Sabine River seem to provide
the best habitat for migrating or wintering ducks. A site field survey in January
1978 revealed that the "Duck Pond" (located in the Sabine River floodplain) was the
most important waterfowl habitat in the project area. However, very few ducks

were observed in the area, even though decoys and blinds were present on the pond.

Ecologically Sensitive Habitats

No wildlife habitats identified on the project site are unusual or unique
to the site. All are locally well- represented outside the site boundaries. The most
sensitive habitats on site, bottomland forest and wetlands, have, for the most part,
been previously impacted by human activity, including selective cutting and other
management techniques. These areas comprise about 10 percent of the total project

site.

The FWS, although not a permitting agency, has significant reviewing
responsibilities for Federal actions such as the granting of permits. The FWS is
concerned with impacts to wildlife and their habitat, especially unusual or sensitive
habitats, including wetlands. In general, an area may be considered sensitive from a
wildlife standpoint if it (1) supports a rare animal community, (2) supports an
endangered or threatened species, or (3) is a highly productive wildlife habitat (e.g.,
wetland). Habitats on the project site that meet these criteria are bottomland
forest and wetlands. Both of these habitats are considered highly productive
wildlife habitat, and, in addition, wetlands are potential habitat for the American

Alligator. No Red-cockaded Woodpecker habitat has been located on the project
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site; however, any such habitat found to occur there would be considered sensitive

according to the above criteria.

4,5.2.2 Effects of No Action

Should EPA decline issuance of the requested permit and the project be
terminated, the projected impacts to wildlife on the project site will not occur.
Therefore, the wildlife on the mine site would remain in its present natural state.
Impacts that have already occurred as a result of construction activities on the
power plant, cooling reservoir, railroad spur, and makeup water pipeline could be
reversed by recontouring and revegetating cleared areas. Initial reclamation
combined with natural successional processes should restore the impacted areas to
some semblence of their natural states. Eventually, wildlife diversity and produc-
tivity in these areas should approach that which existed prior to initiation of

construction.

4.5.2.3 Construction Impacts

Power Plant

The primary impact of construction of the power plant, cooling
reservoir, railroad spur, and makeup water pipeline has been the direct disturbance

of wildlife habitat resulting from clearing operations.

Plant Site

The removal of vegetation (see Sec. 4.5.1.3) has rendered most of the
plant site unsuitable for wildlife. Larger, more mobile organisms have been
displaced into appropriate adjacent habitats. Although the initial effect of such
displacement is an increase in wildlife population density in adjacent areas, these

populations eventually will return to their normal levels (i.e., the carrying capacities
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of these habitats). The net result will be a decrease in local wildlife equivalent to
the carrying capacities of the habitats subject to direct impacts of clearing and
construction. Since most of the plant site was upland forest, the wildlife associated
with this habitat type (see Sec. 4.5.2.1) sustained the greatest adverse impact.
Habitat preemption for plant site facilities mustA be considered a major, long-term

adverse impact.
Transportive Systems

Construction of the makeup water pipeline, railroad spur, and transmis-
sion lines, will result in short-term, adverse impacts due to habitat modification
primarily in the forest communities through which the ROW are cleared. This
clearing has removed or will remove some upland forest (464 -acres) and a small
amount of bottomland forest {59 acres). This reduction in available forest habitat
will be mitigated, to some degree, by the development of increased edge habitat
along the ROW, which typically attracts many wildlife species (including deer,
rabbits, Bobwhite, and Mourning Dove) and generally increases species diversity
through woodland habitats. Construction through non-wooded pasture and hayfield
habitats has or will have little effect on local wildlife beyond short-term habitat
disturbance. Overall, construction of the transportive systems is expected to result

in minimal, long-term, adverse impact to local wildlife.
Mine

The principal adverse impact of site preparation and construction on
terrestrial wildlife will be the removal of natural vegetation and wildlife habitat in
portions of the ancillary area. A portion of the ancillary area will be used for the
construction of the shop, dragline erection pad, haul and access roads, sedimentation
ponds, diversion ditches, and for topsoil storage. The construction of roads and mine
facilities will require 473 acres. The displacement of mobile wildlife into adjacent

areas will temporarily increase local wildlife population densities. However, the
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adjacent habitats are at or near their normal carrying capacities. Population
stresses due to increased densitites will activate density-dependent population
regulating mechanisms that will push local populations back toward their normal
pre-project levels. This impact will be long-term, extending over the life (24 years)
of the facilities, With proper grading and revegetating, these areas can be restored
to their approximate pre-mining biological productivity following decommissioning

and dismantling of the facilities.

Some small, relatively immobile forms (e.g., many amphibians, reptiles,
and small mammals) will be destroyed by heavy equipment. If construction occurs
during reproductive seasons (e.g., spring and early summer for most passerine birds
and many other animals), breeding activities will be disrupted and many young-oi-

the-year lost.

Site preparation and construction will produce some unavoidable adverse
impacts to wildlife and vegetation associated with the production of gaseous exhaust
emissions, dust, and noise. Primary production in vegetation immediately adjacent
to comnstruction sites may be reduced as a result of dust accumulation on foliage or
foliar injury due to exhaust emissions. Wildlife should be minimally affected by dust
and gaseous emissions. Large, mobile forms may retreat from the immediate area
of construction and may modify normal activity patterns in response to noise and

human activity.

4.5.2.4 Operation Impacts

Power Plant

Plant Site

Operation of the power plant will produce minimal impacts on local

wildlife. Revegetation of certain areas originally cleared within the plant site
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boundary will mitigate to some degree, the original habitat loss for wildlife species
tolerant of man. Although the noise and human activity at the plant site will cause
some species to avoid the periphery of the plant site and immediately adjacent
areas, many species readily adapt to human proximity. The ecotone that will
develop at the periphery of the plant site will attract certain species (e.g., many

species of songbirds) that favor edge situations.

Operation of the cooling reservoir should have no adverse impacts on
local terrestrial wildlife. The cooling reservoir will develop shoreline vegetation
and thereby provide increased habitat diversity. Terrestrial wildlife, which rely to
some extent on aquatic or shoreline habitats for food, shelter, and/or reproduction
(e.g., shorebirds, fish-eating birds, waterfowl, many reptiles and amphibians, some
mammals), should increase in abundance in the area and then stabilize during the
first few years of existence of the cooling reservoir. This could help mitigate the
initial loss through inundation of about 170 acres of bottomland forest, wetland, and

aquatic habitat.
Transportive Systems

Operation of the transportive systems (makeup water pipeline, railroad
spur, and transmission lines) should produce no major adverse effects on local
wildlife. Natural revegetation of the ROWs with shrubs and herbs will enhance the
value of the area for numerous wildlife species that favor edge situations.
Maintenance of clear (non-wooded) corridors will sustain early successional, highly
productive plant communities that are valuable as sources of food and shelter for
many animal species. Maintenance requiring the movement of trucks or other
machinery along the ROWS may cause some local disturbance producing short-term
impacts. However, no long-term adverse impacts to terrestrial wildlife should

accrue from operation of the transportive systems.
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Mine

By far the most direct adverse impact of mining activities on the
terrestrial ecology of the mine site will be the preemption of existing vegetation
and wildlife habitat and the alteration of many physical and chemical variables with
which the biotic communities have reached an ecological balance. A total of
4,738 acres of pasture and hayfields, 5,074 acres of upland forest, and 733 acres of
bottomland forest and wetland will be used for actual mining. Because the mined
area will be developed incrementally, habitat modifications will be distributed over
the 24-year life of the project. Mining will occur progressively with disturbed areas
(averaging 439 acres per year) to be revegetated within 2 years following mining.

Maximum areal disturbance (741 acres) will occur in the year 2008.

A short-term adverse impact of incremental habitat modification will be
the reduction of some local wildlife populations and the migration of some fauna
into adjacent areas. Migration will occur in response to the noise and human
activities associated with mining, as well as to habitat losses. Mobile fauna will
move from the mined area to similar habitats contiguous to the impacted area; less
mobile forms will be lost. The migration of wildlife into surrounding areas will
temporarily stress local populations, resulting in increased mortality and/or
decreased reproductive success. The magnitude of this impact will depend on the
relative amount of migration; the carrying capacities and population levels of
surrounding habitats; and the amount of appropriate habitat in close enough
proximity to the site, as well as the speed and success of revegetation efforts.
Reproductive activities of local fauna will be adversely impacted where clearing and
mining activities occur during natural reproductive seasons (e.g., the spring-early

summer breeding period of most birds).
As previously discussed (Sec. 4.5.1.4), the temporal nature of the adverse

impact of habitat modification will vary depending on the type of community

preempted and the reclamation plan adopted. Pasture, hayfields, and pine forests
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can be restored relatively easily. Postmining areas revegetated with suitable
mixtures of pasture grasses should quickly be recolonized by appropriate birds, small
mammals, and other wildlife such that communities similar to those of premining
pastureland should develop within a few years after reclamation. However,
restoration of more complex natural communities in the mined area (e.g., upland
forest, bottomland forest, swamps, and marshes) will be more difficult and require a
much longer period of time (i.e., several decades for upland forest and, perhaps,
centuries for bottomland forests and swamps). Thus, the alteration of these habitats
is a long-term adverse impact. Natural species diversity characteristic of natural
forest ecosystems will develop as natural succession progresses. The early stages
will be characterized by high net community productivity and low species diversity.
Among the wildlife species favored in early successional communities are such
recreationally valuable species as the White-talled Deer, Eastern Cottontail,
Bobwhite, and Mourning Dove. As woody vegetation becomes dominant and the
forest community develops, faunal diversity should increase while net community

productivity decreases.

Section 4.5.2.2 discusses adverse mine operational impacts to floodplain
and wetland habitats as a result of surface water diversion, changes in topography,
increased sedimentation, and dewatering. Any such activities producing adverse
impacts of floodplain or wetland habitats on the mine or in adjacent areas will

impact terrestrial wildlife (Sec. 4.5.2.1) associated with habitats.

The activity of men and machinery along with associated noise, dust, and
exhaust emissions will have minor adverse impacts on local wildlife over the life of
the project. Traffic on haul roads and access roads will increase road mortality of
terrestrial vertebrates. Some mobile mammals and birds may modify their behavior
patterns to avoid contact with men and machinery or leave the immediate vicinity

of the mine entirely.
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4.5.2.5 Combined Impacts of Plant and Mine

Construction and operation of the South Hallsville Project will preempt
upland forest, bottomland forest, pasture and cropland, and wetland aquatic habitats
within the 24,768-acre project site. The most sensitive of these habitats,
bottomland forest and wetlands (swamp and marsh), comprise less than 10 percent of
the total area. This habitat preemption will adversely impact local wildlife by
reducing local populations for the life of the project. Reclamation of the mine site
will restore the carrying capacity of preempted wildlife habitats, rapidly (a few
years) for nonwooded habitats and slowly (decades or centuries) for forested and
wetland habitats. Creation of the cooling reservoir will increase shoreline and
aquatic habitats in the area, thereby increasing habitat diversity and mitigating, and
to some degree, the preemption of wetland and aquatic habitats by the plant and
mine facilities. The combined effects of construction and operation of the mine and

power plant should not exceed the sum of their separate effects.

4.5.3 Aquatic
4.5.3.1 Existing and Future Environments

Aquatic Habitats

The following description of aquatic ecosystems is based on the results
of an initial comprehensive baseline survey conducted in April 1977 (EH&A, 1977D)
and a bimonthly sampling program initiated in November 1977 that continued

through September 1978 (EH& A, 1978a).

The aquatic environment of the proposed South Hallsville Project site
includes six tributary streams that discharge into the Sabine River, two convergent
bayous, a few small impoundments (stock tanks), and seasonally inundated bottom-

land areas. The mean annual rainfall in the region (about 48 inches) is not evenly
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distributed; low summer rainfall, together with the general prevalence of
permeable, sandy soils, contributes to a high degree of variability in water levels in

both streams and impoundments.

The Sabine River, the floodplain of which forms the southern border of
the project site, constitutes a permanent riverine habitat. The reach is character-
ized by nearly vertical, sandy clay banks that allow only minor development of
rooted aquatic vegetation. The river channel varies from 65 to 130 feet in width,
and the substrate is of variable composition, consisting of a mosaic of scoured,
sandy clay, sand and gravel bars, and stoney riffles. Lignite outcrops are evident at
a number of locations. The water is typically turbid, of circumneutral pH, and of

moderate conductivity.

The small streams within the project site (i.e., Mason, Clarks, Hardin,
Rogers, Hatley, and Brandy Branch creeks) are all intermittent tributaries of the
Sabine River, Numerous seeps occur in the stream channels on the upland portion of
the project site. Many of these seeps are marked by luxuriant growths of iron-
precipitating microorganisms. The substrate in all the streams is sandy clay,
although small areas of pure sand or gravel riffles are present at some locations.
Physical habitat diversity is low, for the most part, being a function of channel
morphology (e.g., pools, shallow areas) and the amount and type of organic debris
present. No major stands of aquatic vegetation are found in these streams.
Although circumneutral pH is the rule in these aquatic systems, water quality, as
reflected by conductivity, can vary considerably among streams and also varies

seasonally in a given stream.

In addition to several small intermittent streams, three perennial
streams, Big Cypress Bayou, Little Cypress Bayou, and Cold Water Creek, are
transected by the proposed cooling-pond makeup water pipeline. The two bayous
converge below Lake O' The Pines and ultimately discharge into Caddo Lake, while

Cold Water Creek is a tributary of the Sabine River. All of these stream systems
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typically flow through dense second-growth woodland and, consequently, are heavily

shaded in most places and receive a large amount of vegetative debris.

Impoundment (i.e., stock tank) habitats within the project site are not
common. They are typically shallow, mud-bottomed impoundments containing dense
stands of submerged and emergent aquatic vegetation. All of these ponds are
perched impoundments, except the largest (Rogers Lake), which resulted from the

damming of Brandy Branch.

The seasonally inundated bottomland areas are pasture and woodlands
within the Sabine River floodplain. These areas are of minor importance as aquatic
habitats, except for their periodic value as fish-breeding areas (spring) and

waterfowl refuges (winter).

Agquatic Biota

With respect to water-quality parameters studied and planktonic organ-
isms sampled, the Sabine River was considerably more stable than tributary streams.
In particular, conductivity and dissolved oxygen exhibited a wide range of values in
tributary streams during the year of study. The Sabine River tended to be
dominated by phytoplankton and zooplankton populations typical of warm, per-
manent river systems. The tributary streams, on the other hand, showed wide
variation in population sizes and dominant taxa. Many dominants were typical of
pool or littoral habitats, as expected in intermittent stream systems. The widest
variations in water quality and planktonic assemblages were observed in Clarks
Creek and Hatley Creek. During low-water periods, phytoplankton assemblages in
these streams appeared to be stressed by acidity from natural lignite outcrops in the

stream channels.

‘Macroinvertebrate assemblages were generally dominated by oligoc-

haetes and dipteran larvae; groups usually regarded as tolerant of enrichment and
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low oxygen concentrations. These organisms are common in {ine-grained substrates,
particularly where large amounts of detrital material are present, as is the case in
the vicinity of the South Hallsville Project site. The presence of appreciable
numbers of taxa in more sensitive groups (e.g., Trichoptera and Plecoptera) only
during the winter, when water levels and dissolved oxygen concentrations are high,
reflected the somewhat stressed conditions in these streams during other seasons of

the year.

The fish species observed in the project area were typical of this region
of Texas. The small stream samples produced a number of species of small
minnows, topminnows, and sunfish typical of the habitats represented. Observed
larger fish species common to the Sabine River are gar, carp, shad, catfish, and

black bass.

The extended periods of no flow in most of the project streams, with
accompanying high conductivities and low dissolved oxygen concentrations, have
resulted in assemblages capable of tolerating wide variations in environmental
conditions or of responding to those variations by rapid dispersal and population
growth.  Water quality and, consequently, biological conditions are probably
affected by the natural lignite outcrops occurring in the stream channels. These
outcrops are the probable sources of the high concentration of metals, such as iron,
magnesium, and manganese, observed in water-quality samples. High iron concen-
trations have resulted in luxuriant growths of iron-precipitating microorganisms in

quiet water areas in all tributary streams.

Important Species

"Important Species” are defined as those that are (1) commercially or
recreationally valuable; (2) threatened or endangered; (3) critical to the survival of a
species satisfying criterion (1) or (2); or (4) critical to the structure or function of
the ecosystem, or biological indicators. No species present on site are judged to

satisfy criterion (3) or (4). Those that satisfy criterion (1) or (2) are discussed below.
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Threatened or Endangered Species

No rare or endangered aquatic species (e.g., fish, macroinvertebrates,
etc.) are known to occur or could potentially occur within the Scouth Hallsville

Project site or in any area surrounding the project.
Recreationally or Commercially Important Species

A number of species belonging to the families Ictaluridae (catfish) and
Centrarchidae (bass and sunfish) are common in the waters of the project area.
While these are important sportfish species, the project site creeks are too small to
support significant recreational fishing. Due to limited public access of the Sabine
River in Harrison County and the close proximity of a number of reservoir fishing

sites, sportfishing in the immediate vicinity of the project site is considered light.

In addition to catfish, smallmouth buffalo (Ictiobus bubalus) and river

carpsucker (Carpiodes carpio) are considered commercially valuable species. How-

ever, no commercial fishing is currently permitted in Harrison County (EH&A,
1977b).

4.5.3.2 Effects of No Action
The effects on the aquatic systems of the project area resulting from
selection of the no action alternative are unpredictable. One result could be no

change from present condition, but alteration of land use or population density in

the area could have substantial impacts.

4-135



4.5.3.3 Construction Impacts
Power Plant
Plant Site

The proposed power plant occupies approximately 272 acres of uplands,
largely in the Brandy Branch drainage area; although the western portion of the site,
which encompasses the ash storage basins, is in the Hatley Creek drainage area.
Aside from some siltation, the partially completed power plant facility is not
expected to have any impact on the aquatic systems of the site during construction.
Siltation in the streams of the project area will constitute only a minor, short-term
impact because the streambeds are predominately composed of fine-grained mater-
ials, and the biological communities are well-adapted to withstand or rapidly

recover from periodic siltation, such as occurs following storm events.

Siltation in the lower reaches of Brandy Branch resulting from construc-
tion may be expected to occur. However, any effects should be minimal and of
short duration since standard erosion control techniques were used during dam

construction.

Construction of the proposed 1,388-acre cooling reservoir has adversely
affected existing aquatic stream communities as a result of inundation of the
uppermost portion of Brandy Branch and its main tributary. The reach of Brandy
Branch inundated by the western arm of the cooling reservoir is small, although it
flows most of the year (except during extreme dry periods) due to a large number of
seeps in this area. The eastern arm of the proposed cooling reservoir has inundated
an intermittent creek that flowed‘ through mixed woodland and pasture. Neither
creek channel is large enough to contain permanent populations of fish. The reach
of Brandy Branch above Rogers Lake is fed by a large number of seeps, and water

quality appears to be relatively poor because of low pH and high iron concentrations.
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In effect, cooling reservoir construction has enlarged the surface area of Rogers
Lake from 5 to 1,338 acres. It is expected to have caused no adverse biological

impacts relative to its former condition.

The approximately 1,388-acre cooling reservoir should constitute a con~
siderably more diverse aquatic habitat than previously existed in Rogers Lake.
These changes are functions primarily of the larger size, increased shoreline area,
and greater depth of the cooling reservoir. Rogers Lake has a mud bottom almost
entirely covered by dense stands of aquatic vegetation. While stands of aquatic
vegetation may eventually be expected to develop in marginal areas of the cooling
reservoir, the deeper water in this impoundment will result in extensive areas free
of vegetation. This, together with the other substrates available in the much larger
area of the cooling reservoir, and warmer year-round water temperatures, should
ensure conditions much more favorable for the growth and reproduction of sportfish

populations.

Transportive Systems

Adverse impacts to aquatic ecosystems associated with construction of
the transportive systems may include temporary erosion and sedimentation in the
immediate vicinity of stream crossings. Potential adverse impacts to stream
systems resulting from sedimentation may include temporarily reduced phyto-
plankton, zooplankton, benthic invertebrates, and fish populations; temporary re-
ductions in benthic habitat diversity; temporary increases in stream nutrient levels;
and temporarily reduced primary productivity. Temporary and localized sedimen-
tation is not expected to result in adverse impacts to area streams since these
streams are characterized by low zooplankton populations; benthic invertebrate
populations adapted to soft, muddy substrates; and fish communities dominated by
species tolerant of turbid environments. The duration of any potential impacts
would be short-term and restricted to the duration of construction activities at each
stream crossing. Moreover, erosion control measures have been implemented to

reduce potential adverse impacts.
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Mine

Site preparation and construction will include clearing of terrestrial
vegetation for access roads, haul roads, service building sites, and a dragline
erection pad. Some of the roads will cross area streams. Each activity could
potentially discharge effluents to these streams, adversely impacting aquatic biota.
The immediate effluent constituent of concern, in addition to increased rainwater
runoff, is suspended solids (silt) delivered to streamflow. Initial changes to the
aquatic environments in the project area will be caused by clearing and disruption of
ground cover. Sedimentation ponds will be constructed to eliminate runoff water
carrying an increased load of suspended solids into the small tributary streams
draining the upland forest area. Some small amounts of suspended solids may
nevertheless reach these streams. The degree to which changes occur in the aquatic
biota will primarily be a function of the suspended solid load. Larval insects of the
Trichoptera and Plecoptera are usually the first riffle inhabitants to be adversely
impacted by high suspended solid loads. Clams (e.g., Sphaerium spp.) will also be

reduced or eliminated by the same conditions in pool areas of Clarks Creek.

Diptera (especially chironomid larvae) will be little affected, if at all, by
the changes in the aquatic environment. Oligochaetes, however, might increase in
abundance in areas where the suspended solids settle out. Also, there will be a
short-term increase in organic load to the streams from the deforested areas, which

will create a more suitable habitat for both chironomids and oligochaetes.

Fish will generally leave areas of high suspended solids and return when
conditions are more favorable. Suspended solid loads may have an abrasive action
on the gills of fish, and sudden increases due to extremely heavy precipitation on the

project site could temporarily eliminate some species of fish from the local creeks.

Potential changes in the algal populations are very difficult to predict.

Increased suspended solids and organic loading may result in increased populations of
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certain species of blue-green algae. However, the more acidic water conditions
normally present in the area may result in the dominance of various euglenoid

species.

The immediate increase in leaching of soil nutrients commonly associ-
ated with clearing of vegetation ("nutrient dumping") may temporarily enrich
streams in the project area. If this is accompanied by the clearance of riparian
vegetation for access roads, etc., the increased nutrient and light levels will
probably cause algal blooms in pool areas, if suspended solids concentrations are
sufficiently low. Nutrient release rates from cleared areas will decrease following
the initial pulse; however, nutrient enrichment is not anticipated to be a long-term

effect.

4.5.3.4 Operation Impacts

Power Plant

Plant Site

Operation of the power-generating facility will cause some elevation of
water temperatures in the cooling reservoir above those temperatures expected
without the facility, Considerable experience exists within the State of Texas for
stocking and management of sport fisheries in small impoundments receiving heated
discharges. Radian Corporation (1973) summarized fish standing-crop data from
both heated and unheated impoundments in the State of Texas. Their results showed
no difference in biomass, size, or condition factors between fish collected in heated
and unheated impoundments. The cooling reservoir will be stocked with forage and

sport fish by TPWD and will be open to the public for recreational fishing.
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Transportive Systems

Impacts associated with operation of the transportive systems may result
from ROW maintenance and intake of water from Big Cypress Bayou for the makeup
water pipeline. Maintenance of the transportive systems will require that woody
vegetation be restricted from colonizing within the ROW. Therefore, long-term, but
localized, impacts to aquatic ecosystems at ROW crossings will include localized
elevated temperatures, increased solar insolation, and increased phytoplankton
production at stream crossings. Rooted aquatic plants may also become established

in areas where canopy cover is permanently removed.

The makeup water intake and pump station will be located near the south
bank of Big Cypress Bayou, with the pump station located 400 feet from the water's
edge. Stainless steel fixed screens with 0.5 x 0.5 inch mesh will be used at the
intake opening. Diversion rate will be 33.4 cfs and intake velocity through the
screens will not exceed 0.5 feet per second. No antifouling chemicals will be used
at the site. The shore area around this structure is not expected to be an area of
high biological productivity, particularly with respect to fish spawning or nursery
waters. Therefore, impingement and entrainment of aquatic organisms is expected

to be minimal.

Mine

Because the upland portions of the drainages of the streams of the
project area will be mined, disruption of normal volumes and patterns of flow may
be expected until backfilling has been completed, with minor adverse impacts on

aquatic species.
Much of the disturbance from mine operation will result from the

increased suspended solids loads entering the creeks, which will be a function of

rainfall and surface water runoff. Most of the runoff and other discharges from the
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mine site proper will be regulated by sedimentation ponds, and the releases from the
ponds will be controlled and treated to meet the standards set by regulatory
agencies. Adverse impacts of such releases will, therefore, probably be minimal.

The effects of siltation will be the same as those discussed.

Additional constituents of runoff from roads and service areas will be oil
and grease deposited during operation of vehicles. Runoff from service areas and

road surfaces will be well-controlled by sedimentation ponds

Under the proposed mining plan, Hatley Creek will be the first creek
influenced; disturbance in this drainage area should cease by the year 2000. Clarks
Creek would be affected next, in a manner similar to Hatley Creek. Crossing
streams with mining equipment will cause temporary, localized disturbances. As
revegetation of the backfilled areas progresses, the creeks will gradually sustain
lower suspended solid loads and will eventually return to a condition similar to that
observed prior to mining. Riparian vegetation will remain undisturbed in down-
stream reaches. The loss of woodland in surrounding areas will decrease the input of
organic matter. Although this means that the net energy base of these aquatic
systems will theoretically decrease, this decrease is not expected to be large since
most organic matter reaching the stream channels comes from the riparian
vegetation immediately adjacent to the channel. Where riparian woodland is
cleared, the resultant decreased shading and subsequent increase in water temper-

ature can be expected to cause an increase in algal and vascular plant development.

Disruption of natural stratification in the replaced overburden will result
in alterations in ground-water quantity and quality. The overburden will have lower
hydraulic conductance, resulting in less flowthrough to remaining portions of minor
shallow aquifers supplying seeps and springs along local creeks. This will make
minor tributaries more ephemeral and intermittent. Because most of the flow in the
larger creeks is supplied from areas upstream of the site, the effect of this

reduction is expected to be slight. If the mine pit is deeper than the level of
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existing streams, stream dewatering into the refilled mine pit will occur until

saturation is achieved.

4.5.3.5 Combined Impacts of Plant and Mine

The combined effects of construction of the mine, power plant, and
associated facilities on the aquatic communities of the project area include the
removal (until backfilling is completed) of some upland, intermittent stream habitat;
disturbance of some habitat parameters in the lower reaches of project area
streams; creation of a large pond habitat; and fluctuations in resident species
population sizes and distributions. Population fluctuations are expected to be
manifested as local decreases in some fish, larval insect, and clam species, and by
increases in chironomids, oligochaetes, vascular aquatic plants, and certain algal and
microbial species. A minor net loss in the aquatic energy base may occur. The
ephemeral ecosystems and associated biotic communities in upper Brandy Branch
have been permanently replaced by a 1,388-acre lake, resulting in a significant net
increase in habitat diversity, species diversity, and biomass. Some degree of
increased intermittency is expected to occur in certain project area streams,
resulting in the replacement of some aquatic species in existing communities by

others.

The combined effects of operation of the mine, power plant, and
associated facilities on the aquatic ecology of the project area include fluctuations
in species populations associated with vegetation removal and watershed distur-
bance. Vegetation removal can be expected to decrease some fish, larval insect,
and clam species, while concurrently increasing populations of chironomids,
oligochaetes, vascular aquatic plants, and certain algal species. A minor net loss in
the aquatic energy base may occur as a result of decreased detrital production

associated with vegetation removal.
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Although the mining plan avoids the more productive bottomlands of the
lower reaches of the project area streams and the Sabine River, both the channels
and drainage areas of the upland reaches will be adversely impacted during
operation. Since the biota of the upland reaches consists primarily of organisms
adapted to ephemeral environments, these areas can be expected to be reco