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Western Farmers Coal-Fired Power Plant
and Associated Transmission

Final Environmental Impact Statement

Donald L. Olsen, Director

Southwest Area - Electric

Rural Electrification Administration
Washington;, D. C. 20250

Telephone: 202-447-3618

REA has prepared this Environmental Impact Statement to examine
Western Farmers alternatives to meeting projected power require-
ments. REA has concluded that a 400 MW coal-fired steam-electric
generating plant and transmission lines (345 kV-138 kV) to two
substations near Valliant, Oklahoma is the best alternative based
on present information. This Impact Statement discusses the pro-
ject alternatives, proposed action and associated environmental
impacts.

September 1978

Input to this Environmental Impact Statement was provided by Region
VI, U.S.E.P.A. under an agreement between REA and EPA, under which
_REA would serve as the lead agency for this project.
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This Final Environmental Impact Statement describes the
expected environmental effects of the construction and
operation of a 400 MW coal-fired, steam-electric generating
unit, to be located in Choctaw County, Oklahoma, and the
related transmission facilities. This statement includes
all comments received from official agencies and from the
public. - It is my judgement that the proposed action by
the Rural Electrification Administration in providing a
commitment to guarantee a loan to finance the project for
Western Farmers Electric Cooperative to Anadarko, Okianoma,
will be consistent with the policies set forth in the
National Environmental Policy Act.

ARdministrator '
Rural Electrification Administration
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1.0 Summary

Western Farmers Electric Cooperative (WFEC) has applied
to the Rural Electrification Administration (REA) for guaranteed loan funds of
approximately 350 million dollars for the construction of a 400 MW (nameplate)
coal-fired,steam-electric generating unit and associated transmission.

REA has reviewed the Site‘SeIection Study, Plant andiTransmission
Environmental Analysis, Fuel Supply Study and Power Supply Study
prepared by Burns and McDonnell for WFEC. Comments were requested and
received on the Site Selection Study from the Corps of Engineers,
Environmental Protection Agency, Fish and Wildlife Service and Soil
Conservation Service. These comments are included in Appendix 3 of
this Environmental Impact Statement. Comments by the above were |
considered by REA in evaluating the Site Selection Study and in
determining the acceptability of the proposed site.

REA has reviewed the environmental, socioeconomic, and power
requirements of WFEC and has determined that construction of the
proposed 400 MW coal plant at the Hugo site represents the best
solution to the cooperative's projected power requirements at the
present time.

This Environmental Impact Statement describes the impac

the proposed action and alternatives evaluated by REA and EPA.



1.1 Description of Proposed Action

Western Farmers Electric Cooperative (WFEC) proposes to construct
and operate a new steam-electric generating plant to be Tocated in
southeastern Choctaw County, Oklahoma.

The plant site consists of approximately 3,000 acres of which
construction activities will directly impact 1,400 acres.

The principal features of the proposed project are as follows:
1) The proposed unit will have a nameplate rating of 400 MW

and is scheduled to commence operation in April 1982. The net

‘capacity or that power available at the substation (gross capacity
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will be 376 MW.

2) Fuel for the proposed unit will be obtained from the Powder
~ River Basin in eastern Wyoming. In October 1977, Western Farmers
issued a letter of intent to enter into a 15-year coal supply contract
with Shell 011 Company.

Transportation of fuel from the mining operation to the generating
station will be by unit train. Delivery to the site will be over the
tracks of the Northern and Frisco Railways. The track is adequate for
the proposed use and no significant adverse impacts are anticipa
a result of increased traffic. The railroad cars used in the unit train
may be owned by Western Farmers. A 90 day coal storage pile will be
maintained on site, with an additional 66 hours of fu

in the coal storage silos.



3) The pulverized coal boiler for the proposed unit will be
designed for a maximum heat input of 4,128 million Btu per hour which
corresponds to a maximum turbine rating of 442 MW. The maximum burn
rate is 255.8 tons per hour. The boiler is designed specifically to
burn Tow sulfur, Western coal, but can burn Oklahoma coal with only
minor modifications.

Operation will result in 27,000 pounds per hour of fly ash and
7,000 pounds per hour of bottom ash. The storage areas will be
sufficient for the 35-year Tifetime of the plant. Fly ash and bottom
ash disposal areas will be Tined, if necessary, to minimize Teéching
and adverse environmental impacts.

4) The furnace will be designed to 1imit the emissions of oxides
of nitrogen to 0.7 pounds per million Btu. Combustion control techniques
will be applied to the boiler design to reduce the main factors in
nitrogen oxide formation: 1.e., flame temperature, the length of time
the combustion gases are maintained at that temperature and the amount
of excess air present in the flame. At the same time, proper boiler
operating practices will be followed to maintain flame stability thus
insuring safe and economical operation.

5) Boiler flue gases will be treated for particulate removal by
use of electrostatic precipitators which will remove fly ash to meet
the emission usé standards of 0.1 pound per million Btu heat input.
The major components of the precipitator are the housing, gas distribu-
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The project is proposing that S0, emissions wi]1.be controlled
on the proposed unit by utilizing Tow sulfur compliance coal. These
provisions will allow the project to operate within the rules and
regulations of‘the State of Oklahoma and the Federal Government.

6) Water for the plant will be supplied from the Hugo Reservoir
via the Kiamichi River. Water from the river will be extracted via
vertical pumps located on an intake structure and piped to an on-site
storage pond. The plant water will be subject to clarification in
the on-site storage pond and given further treatment for kemova] of
colloidal color and nonreactive silica before its use in the cooling
towers and other plant processes. The storage pond on-site will
maintain a 27-day water supply.

The water requirements for the other plant uses such as potable
supply, boiler feed and other clean makeup services will be provided
by water treatment facilities to demineralize, chlorinate and filter
the water.

After being used in the plant, the water will be treated to
meet State and Federal regulations. The water will then be pﬁped
approximately six to seven miles and discharged into the Red River,
approximately one-quarter mile past the confluence of the Kiamichi
and Red Rivers. The proposed unit wif1 require 7.46 million gallons
per day from the Kiamichi River and will discharge 1.71 million gallons

per day into the Red River when operating at full load.



7) Cooling Towers of the cross flow induced draft type will
provide cooling for the circulating water to the condenser. The
cooling towers will be arranged in at Teast two multiple cell banks,
with provisions such as reversible fans, cell isolation valves, etc.,
in ofder to maintain and control the water temperatures. This will
permit operation during cold weather. The cooling towers will be
operated to concentrate makeup water at a maximum of 15 times. Total
dissolved solids will be controlled by blowdown or removal of a por-
tion of the water for the system. Chlorine additions will be used
for bacterial growth control within the system. Blowdown is the
purged circulating cooling water which has excessive concentrations
of dissolved solids and silica. Cooling tower blowdown will be
directed to the bottom ash pond. |

WFEC also proposed to build two transmission lines in conjunction
with the proposed new plant. These will consist of approximately 18
miles of 345 kV Tline and approximately 11 miles of 138 kV Tine.

A 138 kV transmission lTine connecting the Public Service of Oklahoma
Valiant Switching Station to the Western Farmers Valiant Distribution
Station has previously been financed by REA. - This project was advertised
(pubTic notice published) on August 24, 1977, and no opposition to the
project, on environmental grounds, has come to our attention. No
construction has taken place on this line £o date. However, this line

v oraniive A AsEs + 5 1 P sm o (AT
reguire a design modification to better facilitate delivery of power

ma
na

from the plant into the integrated system. The Tine routing would be



unchanged, although the conductor size may be increased over that
originally contemplated.

The locations of the corridor routes were selected after
consultations with the U. S. Fish and Wildlife Service, the Army
Corps of Engineers, the U. S. Forest Service, the U. S. Soil
Conservation Service, the Oklahoma Departmenﬁ of Wildlife Conserva-
tion and other concerned State and local governmental agencies,
with a view toward minimal environmental impact and sound practices

of engineering and finance.
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County road maps and U.S.G.S. 1:24000 topographic maps were used
in conjunction with Tow level overflights, Agricultural Stabilization
and Conservation Service (ASCS) aerial photography and ground surveys
of the proposed corridor Tocations to determine environmental,
engineering and economic feasibility of several alternate routes for
each line. Some of these alternate routes consisted of isolated
reaches joined with sections of the proposed best route. Others were
entirely separate corridors. Maps of the proposed route are included
in Appendix 2 (Transmission Analysis) Section I.4.

~These Tines will connect the proposed new generating facility
Qith the existing WFEC Valliant Substation via 11 miles of 138 kV
Tine and the existing Public Service of Oklahoma (PSO) Valliant
Substation via 18 miles of 345 kV Tine. Both Tines travel in an
easterly direction after leaving the plant.

Specifically, the 138 kV Tine, after leaving the generation
station substation, will travel about four miles in an easterly
direction where it will cross over Gates Creek at a location about
one-half mile north of historic 01d Fort Towson. Care will be taken
to disturb as Tittle aquatic 1ife as possible in this area. After
crossing Gates Creek, the Tine will continue eastward for 5% miles
where it crosses Clear Creek near the Choctaw-McCurtain County Tine.
The line then cantinues easterly for another 1% miles to its termina-
tion point in the existing WFEC Valiiant Substation.

The entire Tength of the line traverses rangeland and

some sparsely wooded pasture areas.



The 345 kV line extends easterly for about 1% miles after
leaving the generating station substation. Near the eastern border
of the plant site, the lines head sharply southward for about three
miles. At this point the line crosses a PSO 138 kV corridor. After
crossing this corridor the proposed WFEC 345 kV line turns easterly
again and parallels the existing PSO 138 kV Tine. About one-half
mile after making the turn, the line crosses Oklahoma State Highway
109 about one-half mile north of the Kiamichi River bridge. About
one mile after crossing Highway 109, the line crosses Gates Creek.
The Tine was routed south of the PSO 138 kV 1ine to avoid interference
with the Lake Raymond Gary State Park about three-quarters of a mile
to the north. After crossing Gates Creek, the Tine continues eastward
for about six miles to the Choctaw-McCurtain County 1ine. Clear Creek
is crossed about three-quarters of a mile after the county Tine.
Two and one-half miles further east, the Tine crosses Garland Creek.
The Tine then continues eastward for about two miles. The line then
turns northeast for about one-half mile until it enters the existing
PSO Valliant Substation. The majority of
the Tine Ties parallel to the PSO 138 kV Tine and is located one-half
mile to the south of it.
Tine traverses very gently rolling terrain. Principal Tand uses along

the route are cattle range and some wooded rangeland. Every attempt



1.2 Reguirements for Federal Action

Western Farmers has applied to REA for financial assist-
ance for the proposed system expansion. REA has determined that its
proposed action is a major Federal action significantly affecting the
guality of the human environment, thus requiring the preparation of
an Environmental Impact Statement (EIS). This Environmental Impact
Statement has been prepared by the Rural Electrification Administration,
with input provided by the U. S. Environmental Protection Agency (EPA)
pursuant to the requirements of Section 102(2)(C) of the National
Environmental Policy Act of 1969. This Statement represents the’
independent determination made by the Rural Electrification Administra-
tion based upon information from various sources, including the Reports
on the Environmental Analysis for both the Coal-Fired Generating
Facility and also the Electric Transmission Facilities for the Western
Farmers Electric Cooperative. These documents are attached as |
Appendicies 1 and 2 to this Environmental Impact Statement.

The Environmental Protection Agency (EPA) is considering the
issuance of a National Pollutant Discharge Elimination System (NPDES)
permit for wastewater discharge from the proposed generatihg facility

L]
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into the Red River. Section
Control Act as amended (?WPCA} requires that the National Environmental
Policy Act of 1969 (NEPA) apply to the issuance of a permit under
Section 402 of FWPCA for the discharge of any pollutant by a new source
as defined in Section 306 of FWPCA. EPA intends to use this document

to fulfill its requirements and obligations under the NEPA.



EPA has agreed that REA will be the lead agency and will prepare
the EIS in accordance with REA Bulletin 20-21: 320-21 and the National
Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) such that
it will fulfill both agencies' requirements. A1l necessary Federal,
State, local and private permits and approvals will be obtained before
construction is commenced.

Before the loan can be approved, REA must be assured that
appropriate action will be taken during the construction and operation
phases of the project to insure that adverse environmental effects
will be kept to a minimum, and public health and safety will be |
protected. The REA documents associated with the project will require
the borrower to comply with all Federal, State and local environmental
requiations.

A1l reasonable safeguards will be taken to protect the health
and safety of the public and all practical environmental protections
will be incorporated to minimize adverse effects that may result from

the proposed action.



1.3 Areas of Controversy

This- EIS has been issued in draft form in order to obtain public
and agency comments on the proposed action described herein. Comments
received on the Draft EIS have been considered in the preparation of
this Final EIS and are included in Section 10. REA's responses to the
comments received and evaluations of areas of controversy. can be found

in Section 9 of this Final EIS.

REA has received comments on the Site Selection Study from the
Environmental Protection Agency, Soil Conservation Service, Fish &
Wildlife Service, and the Army Corps of Engineers. The site selection
process has been reevaiuated in Tight of these comments. A summary
evaluation of the comments is presented below:

A. Environmental Protection Agency:

EPA had three comments regarding water quality impact,
NPDES application and archaeological sites. These concerns
are addressed in this EIS.

B. Soil Conservation Service:

SCS commented on site runoff and the possible existence of
prime farmlands. Consideration of prime farmland has been
added to uﬁe site selection study. An evaluation of site
runoff is included in the EIS for the proposed site. The -
amount of prime farmland on all the sites was considered

and is one factor included in the site evaluation.




Corps of Engineers:

The Corps commented on the need for detailed construction
drawings and discussed Section 10 and 404 permits that
would be required for site development. Since»thé site
selection study represents a macro review of potential
sites for power plant development, a detailed analysis of
plant-re]éted components for each potential site is not
possible. Detailed permit application will be made at the
appropriate time.

Fish & Wildlife Service:

Fish & Wildlife's comments included site capacity, rare

and endangered species, discharges, intake structure design

tation. These comments re

and veg
tion and detail that are more appropriate in the EIS than the
site selection study. The site selection study is not based
on a detailed field evaluation of each potential site and
flora and fauna are treated on a regional, rather than a
site specific basis. Detailed information requested by Fish
& Wildlife is included in this EIS for the preferred Hugo
site. It is REA's understanding that this procedure is

acceptable to Fish & Wildlife. Fish and Wildlife Service

has raised no objection to Hugo as the preferred site.

Comments and repiies on the Draft Environmental Impact Statement can

be

-11-



1.4 Project Effects

Prime areas of concern for a coal-fired, steam-electric generating
plant are air and water quality, land use and socioeconomics. These
are largely brought about by change resulting from locating a major
industrial facility in a predominantly rural area.

1.4.1 Environmental Issues

1.4.1.1 Air Quality

1.4.1.1.1 Compliance Ambient Air Standards

The proposed coal-fired plant will be required to comply with
ambient air standards. The Environmenta1 Protection Agency, under
Public Law 91-604 has established National Ambient Air Quality
Standards, relating to allowable ground level concentrations. These
are listed below along with the anticipated ground level concentra-
tions resulting from plant operation.

TABLE 1
AMBIENT AIR QUALITY STANDARDS

Anticipated
Ground
Level Percent
Concentra- of most
Primary Secondgry tions Restric-
Particulates {ug/m3) (ug/m3)  (ug/m3) tive
Annual geometric mean 75 60 29 50
Maximum 24-hour 260 150 a0 - 80
SuTlfur Oxides
Annual arithmetic mean 80 - 5 6.3
Maximum 24-hour 365 -- 38 i0.4
Maximum 3-hour -- 1300 120+ 9.2+
Nitrogen Oxides
Annual arithmetic mean 100 100 0.6+ 0.6+

-12—



As Table 1 shows, the plant will be able to operate within
existing Ambient Air Quality Standards with no problem. Figures in
the table shown as (+) indicate that measured ground level values are
not available and must be added to the figures shown in the table.

The State of Oklahoma has adopted the National Ambient Air
Quality Standards as State Standards. The Primary Standards have
been established to protect the public health and the Secondary
Standards to protect the public welfare with an adequate margin of

safety. REA, in conjunction with other concerned agencies, will

insure that the plant is designed to comply with the above Tisted

The U. S. Environmental Protection Agency has established Air
Quality Control Regions, in addition to the Ambient Air Standards
mentioned above. Three regional classifications have been established
as defined below:

Class I: Protect pristine areas in which Tittle to no air

quality deterioration is accepted.

Class II Areas in which some deterioration of air quality,
associated with moderate industrial development
is accepted.

Class III Areas in which greater deterioration of air guality

—13-



The above-mentioned regional classifications have been established
for the prevention of significant deterioration (PSD) of air quality.
The proposed project will be Tocated in a Class II Area and relate
as follows to the Federal PSD requirements:

TABLE 2
FEDERAL PSD REQUIREMENTS - CLASS II

Maximum Allowable Increase

Proposed
Projecg Percent of

Pollutant Increment (ug/m3) (ug/m>) Increment
Sulfur Dioxide

Annual arithmetic mean 20 1.3 6.5

24-hour maximum a1 : 18.0 19.8

3-hour maximum 512 106.0 20.7
Particulate Matter

Annual geometric mean 19 0.1 0.5

24-hour maximum 37 1.3 3.5

No difficulty is anticipated in complying with the PSD Requirements.
As stated in the regulation, 42 FR 57460, Novembef 3, 1977:

i3 The maximum allowable concentration of any air pollutant
in any area to which this section applies shall not
exceed a concentration for such pollutant for each period
of exposure equal to--

(a) The concentration permitted under the national
secondary ambient air quality standard, or

(b) The concentration permitted under the national
primary ambient air quality standard, whichever
concentration is lowest for such pollutant for
such period of exposure. '

~14~-



Western Farmers has submitted a Prevention of Significant
Deterioration (PSD) application to EPA. The PSD application has been
reviewed and EPA determined that neither the National Ambient Air
Quality Standards nor the PSD increments would be violated as a result
of the project.

In addition to the Federal PSD requirements, the State of Oklahoma
has established a Non-Significant Deterioration (NSD) Standard to set
maximum allowable increments for particulates and sulfur dioxide. The
Oklahoma Air Councel (OAC) has also established allowable air pollution
increments used in théir source review. The Oklahoma standards are
shown below:

TABLE 3
OKLAHOMA AIR POLLUTION INCREMENTS

Increment  Proposed Percent of

(ug/m3) Plant Increment

Pollutant NSD OAC (ug/m3) Most Stringent
Sulfur Dioxide

Annual arithmetic mean 30 15 1.3 8.7

24 -hour maximum 130 100 18 18

3-hour maximum 650 _—— 106 16.3
Particulate Matter

Annual geometric mean 15 10 0.1 1

24 -hour maximum 55 30 1.3 4.3

Table 3 shows that all State increments will be complied with.
The proposed plant will be designed to meet the most stringent of
these requirements, or that which is applicable at the time design is

finalized. )

~15-



1.4.1.1.2 Emission Standards

Emission standards have been established to regulate the quantities
of pollutants emitted from power plant stacks. Sulfur dioxide, |
particulate and nitrogen oxides are the prime emissions associated
with the operation of power plants. The Federal and State standafds
established for coal-fired units are shown in the following table along
with anticipated plant emissions.

TABLE 4
AIR QUALITY EMISSION STANDARDS

Percent of
Pollutant Standard Proposed Plant Standard
Particulates 0.70 1b/MBTU 0.1 1b/MBTU - 100
Sulfur dioxide 1.2 1b/MBTU 1.2 1b/MBTU 100
Nitrogen oxides 0.7 1b/MBTU 0.7 1b/MBTU 100

Emission rates are for maximum two-hour averages as stated in
“Standards of Performance for New Stationary Sources,” Federal
' Register, V. 36, No. 247, Part II, Thursday, December 23, 1971, as
amended June 14, 1974. Federal standards permit a 20 percent opacity,
with a maximum of 27 percent opacity for not more than 6 minutes in
any hour. The Oklahoma standard allows a Ringleman No. 1 value, with
a Ringleman No. 3 permitted for not more than 5 minutes in any hour.
Additional detail regarding Oklahoma standards can be found on Table
11-4 of Appendix 1. The proposed project must comply with State and

Federal law to meet REA loan requirements.
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The New Source Performance Standards for coal preparation plants
applies to the proposed project since more than 200 tons of coal per
day is involved and the plant contains coal storage and handling
systems. The standards 1limit discharge to the atmosphere from
pneumatic coal cleaning equipment as follows:

particulate matter can not exceed 0.04Cgm/dscm
opacity can not exceed 10 percent

Discharge to the atmosphere from any coal processing conveying
equipment, coal storage system, or coal transfer and loading system
can not exceed 20 percent opacity.

1.4.1.2 Water Quality/Quantity

The proposed project wil; withdraw water from the Kiamichi River
and ultimately dispose of the waste water strea
Construction of the plant may affect water quality through the discharge
of runoff from the construction site, Operation of the unit will be
regulated through a series of State and Federal permits that will be
required for both construction and operation.

1.4.1.2.1 Discharge Regulations

Construction of the proposed project may result in some sedimenta-

rom construction

h
e
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tion of the Kiamichi and Red Rivers primarily resulti
of the intake and discharge structures. The National Pollutant Discharge
Elimination System Permit (NPDES) for the project will contain specific‘
discharge limitations for all phases of plant construction and operation,
A copy of the proposed NPDES permit is inciuded in the Final EIS as
Appendix 5. Runoff and siltation may alsé result from the construction
of the plant and associated structures.

Federal Effluent Limitation Guidelines and Federal Water Regulations

can be found on Table 11-13 in Appendix 1.
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1.4.1.2.2 River Water Quality Standards

The State of Oklahoma has estab?ishedbwater quality standards and
stream classification for the waters of the State. The EPA has also
developed critefia for water quality. Water quality is important-both
to the organisms living in the rivers and also to the proposed power
plant where it is used by the o
generation process. The impact of plant operation can be visualized
by comparing water quality entering the plant with the discharge water
quality and river water quality after mixing. Water is taken from the
Kiamichi River and discharged to the Red River, so that no impact from
operation is . anticipated downstirea v
Kiamichi.

A table presenting the Red River water quality, plant discharge
and Red River water quality after mixing follows Section 1.4.1.2.3.
Specific numerical values for applicable State Standards are shown and
additional information is available in Section I1I.2.1 of Appendix 1.
The State and Federal discharge Timits will be complied with and

monitoring requirements established in accordance with State and NPDES

guidelines.
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1.4.1.2.3 River Water Flow

The proposed plant will draw 7.46 million gallons per day from
the Kiamichi River and discharge 1.71 million gallons per day to the
Red River. Water flow in the Kiamichi River is controlled from the
Hugo Reservoir and dam located about five miles upstream of the

N2~ £1
[

proposed intake structure. Since Kiamichi River

cr

Ow can be regu
from the reservoir, little or no impact is anticipated as a result of
p]ént water withdrawal. The discharge represents approximately 0.25

percent of the minimum 7-day Tow flow of 678 million gallons per day

reported for the Red River and is expected to be assimilated into the
river with no significant adverse effects. A brief summary of the

chemical effects of operation compared to State Standards follows:

DISCHARGE QUALITY

Quality
Red Qutfall After State

Discharge River Maximum Mixing Standards
Nitrates (mg/1) 1.1 10 1.12 £10.0
Sulfates (mg/1) 262 1100 264 (1)
Dissolved Oxygen (mg/1) 14.5 12.8 25.0
Ph -- 8.6 6.5-8.5 6.5-8.5
Turbidity (Jackson units) 110 50 110 50 (2)
(1) ..."not to exceed one standard deviation greater than the

arithmetic mean of historical data gathered at that point.”

(2) Must maintain naturally occuring background when it exceeds -
50 Jackson Units.

Additional detail is available on Table 14 in Section 4.2.1.2.

ificant environmental impacts are anticipated as a result of
ges from the proposed unit.
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1.4.1.3 Land

The proposed plant site, transmission and pipeline corridors
were investigated to determine the potential impact on Tand use in
the area. Critical factors considered include: prime and unique
farmland, wetlands, critical habitat, flora and fauna. formally
classified areas and archaeological and historic sites. Approximately
1,400 acres of the 3,045 acre plant site will be directly affected by
plant-related facilities and transmission towers. About 25 percent
of the sité cén be classified -as prime farmland and will be affected
by various aspects of construction and plant facilities. The remaining
tand on the p>aitrsite Wi
The 475 acres included in the transmission corridor will remain avail-
able for agricultural purposes following construction.
1.4.1.4 Socioeconomic

A detailed socfoeconomic study has been prepared for the area
surreunding the proposed plant site. . Population, income, business,
labor force, housing and available services are some of the prime

areas of concern. Both the construction and operational effects of

the proposed project are evaluated. Evaluation is by means of projec-
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Excess sewage and watef capacity are available and no hindrance
to area development is expected. The gradual buildup in construction
personnel and long work time will help minimize the impact of theiv
project. There is a high percentage of pub]ic.assistance in Choctaw
County and the expected population influx could increase the need for
assistance. It is estimated that 70 percent of the construction work
force will be commuters. Community services should not be strained
and, although everyone in the area will be affected to some degree by
the project, no significant adverse impacts are anticipated from con-
struction or opefation of the unit.

1.4.1.4.1 Transportation and Housing

Construction and operation of the proposed project in a rural area
will result in increased traffic loading and the need to provide housing
to the people moving into the area. The proposed project is not expected
to have significant impact on area transportation, with the exception
of short periods during shift changes when traffic will 1ikely be heavy.
U. S. Route 70 parallels the north boundary of the site and is the
principal traffic artery in the area. Construction labor will neces-
sitate additional housing units (l1ikely rental) and trailer parks.
Impacts, resulting from construction and operation, are expected to
occur gradually over a number of years, allowing adequate time for the

application of mitigative measures.

_21-



1.4.1.4.2 Economics

The cost of the proposed action both environmentally and financially
‘was evaluated. The overall cost of the proposed action is exahined in
1ight of alternatives available to the cooperative.

The project will add a large industrial facility to the
predominantly rural area resulting in a new influx of cash to the
Jocal economy. Potential beneficial effects include an expanded tax
base and job opportunities.
1.4.1.5 Noise

Applicable State and Federal noise limitations will be observed
for both construction and operation of the project. It is expected
that most areas of the plant will be below 90 dBA, although short
ile driving) and

Pam
i

e e . .
units of noise may exceed thi

P
1o

operation (blowing steam lines). Noise at the plant boundaries is not
anticipated to exceed 60 dBA. Where no noise Timits exist, the plant
1

will be designed to comply with EPA noise criteria 1imits.

1.4.1.6 Flora and Fauna

Construction and operation of the proposed facility is not
expected to have a significant adverse impact to fauna and flora in

the area. Plant site flora is limited and fauna has been adversely

affected due to’previous land mismanagement.
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1.4.1.7 Rare and Endangered Species

REA knows of no impact on any rare or endangered species as
established by the Fish and Wildlife Service of the U. S. Department
of Interior and the State of Oklahoma that will occur as a result of
the proposed project location. Literature searches and field investi-
gations were used to determine ranges and potential impacts. REA has
submitted a request for consultation under 16 U.S.C. 1536, Section 7

‘of the Endangered Species Act of 1973 "to the U. S. Fish and Wildlife

Service -

1.4.1.8 Transmission-Electrical Effects

Electromagnetic effects, ozone generation, grounding of metallic
objects and other concerns regarding operation of the transmission
system were investigated to insure safe operation. Operation of the

proposed 345 kV.and 138 kV Tines will not result in significant

impacts resulting from ozone, electrostatic or electromagnetic effects.

1.4.1.9 Ash and Sludge Disposal

Fly ash and bottom ash from the proposed unit will be disposed
of in lined (if required) on-site disposal areas. The 27.600 pounds
per hour of fly ash will be disposed dry, while bottom ash (7,000
pounds per hour) will be mixed with water and hydraulically conveyed
to the bottom ash pond. The disposal areas will be constructed to
minimize leaching and there will be no discharge. The ash disposal
areas will require approximately 200 acres and will be sufficient for
the Tife of the plant. Sludge disposal is not reguired since the

proposed unit will utilize Tow sulfur coal to meet SO, regulations.
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1.4.1.10 Aesthetic/Visua]I

The proposed coal plant will change the proposed site area from
its present agricultural use to a heavy industrial facility. A
vegetation border will remain around the facility, but it will not
be possible to completely hide the facility. The estimated 500 foot
stack and 50 foot tower and vapor plume will 1fke1y be visible.
Transmission, where located on an existing corridor will generally
not result in a significant visual change. However, portions of

the proposed lines will be visible to travelers along Route 70 and

other area roads.

- a0 [ S T I

i.4.1.11 Aviation

Potential aviation impact can result from the stacks of the
proposed power plant and also the transmission line Teaving the
facility. Proper aircraft warning devices will be installed on the
plant stack and registration notification will be made to the FAA
regardin ﬁhe.p]ant. No problems are anticipated as a resu]f of
the proposed lines. |
1.4.1.12 Recreation

The proposed project is located near Lake Hugo. The surrounding
area contains an abundance of recreational facilit%es offering a
variety of outdoor pursuits such as hunting, fishing, picnic grounds,

No impact regarding

facility may be responsible for the creation of new recreation areas,

although this is unlikely at present.
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2.0 Purpose

The proposed project is required to help Western Farmers to meet
the demands of its member cooperatives, which have more than doubled
during the 1967 to 1976 period. Western Farmers' current generating

capacity (720 MW) 1is all natural gas-fired. The proposed addition

will s Ty 376 MW of coal-fired electrical

1nn eneyation Pronosed
supply gneration. Froposed

energy legislation leaves the long-term future of natural gas for
eTectrical generation in doubt and makes it imperative that Western
Farmers seek other fuels for electrical generation. Due to the
termination of contracts and lack of available purchase power, Western
Farmers must supply an increasing proportion o
Western Farmers is also proposing to own a 17.4 percent undivided
ownership interest in Units 1 and 2 of the Black Fox nuclear generating
station which will provide 200 MW in 1983 and another 200 MW in 1985;
a total of 400 MW. The proposed coal plant is reguired to meet the
projected deficits in the Western Farmers' system that is projected
to occur even with participation in the Black Fox project.
The transmission lines associated with the proposed coal plant
are required to take the electrical energy from the plant to substations
for distribution into the distribution grid. The new transmission Tines

will consist of a 138 kV line to Western Farmers' Valliant Substation

i (YA 1

Tine to Public Service of Oklahoma's Vailiant Substation.
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2.1 Need for Power

Western Farmers is presently capable of generating 720 MW with
the gas-fired units in its system. This is complemgnted by an
additional 260 MW of capacity available from the Southwest Power
Administration (SPA). The SPA power is considered to be peaking
power.

Western Farmers' net peak demand from its member cooperatives
.

has more than doubled in the 1967 to 1976 period. Demand and energy

requirements over this time period are summarized in the following

table:

WFEC Peak Demand and Energy Reguirements
Year Peak Demand (MW)l Energy Requirement (KWh)2
1967 250 | 1,200
1968 270 1,300
1969 310 1,400
1970 350 1,600
1971 380 1,800
1972 420 2,000
1973 470 2,200
1974 520 2,300
1975 550 2,700
1976 630 2,900
(1) To nearest 10 MW
(2) To nearest 100 kWh

NOTE: Includes Toads of non-REA Act beneficiaries supplied.
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The data in the above table represent actual operating conditions
over the time period shown. This data is used in the preparation of a
Power Requirement Study that is prepared by Western Farmers in accord-
ance with REA Bulletin 120-1, "Development, Approval, and Use of Power
Requirement Studies.”

Each borrower, in making its own forecast of number and classes
of consumers and their anticipated usage, is encouraged by REA to base
their forecasts on their knowledge of developing land use patterns in
its area; prospective residential, commercial and industrial develop-
ment, probable rate Tevels; existing and anticipated patterns of energy
usage and appliance saturation; availability patterns of energy usage |
and appliance saturation; availability of alternate energy sources;
and governmental policies related to energy conservation and preserva-
tion of the environment.

REA's assistance is to encourage the forecasters to consider
pertinent factors which may influence Toad growth., REA also evaluates
each study for conformity to Bulletin 120-1 and reasonableness. |

REA continues to monitor load growth projections for Western
Farmers, The Power Requirement Study figures, approvedydune 1978,
(discussed in Section 3.12) are the best and most current projection
available. These figures show that eyen with a new coal unit at 376 MW

and Black Fox Units No. 1 and 2 available, a capacity deficit starts in

ju)

o

>
(9]

the third year after the installation of the Tast unit. view by

oY)
(@]
<

indicates that without the capacity represented by the BRI Fox Station
there would be capacity deficits from 1986 on. If in addition the coal-
fired unit were not on line by 1982 as planned the capacity deficit would

start that year.
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3.0 Alternatives

REA has examined various alternatives available to Western Farmers
regarding the projected need for increased power. Alternative forms of
generation and.load reduction were examined in relation to the
President's proposed National Energy Plan. The proposed National
Energy Plan calls for decreased use of 0il and natural gas for electrical
generation and an increased effort to reduce electrical consumption.

Alternatives to the proposed action can be divided into six basic
subcategories as follows:

1. Alternative not requiring new Western Farmers' generation

2. Alternate Form of Generétion and Fuel

'3. Alternate Plant Sites

4. Alternative Plant Facilities

5. Alternative Transmission Routes

6. Alternative Transmission Design

The U. S. Environmental Protection Agency, a coopgrating agency
in the preparafion of this EIS, has the alternatives of either issuing
or denying the NPDES permit for the project. These alternatives are
discussed in Section 3.7, Alternatives Available to the USEPA under
the following subsections:

3.7.1 Issuance of the NPDES permit by USEPA

3.7.2 Denial of the NPDES permit by USEPA



3.1 Alternatives Not Requiring New Western Farmers' Generating Capacity

Various alternatives were investigated to allow Western Farmers
to reduce load demands or find other sources of generation that would
not require the installation of new capacity in the Western Farmers'
system. These are detailed in the following sections:

3.1.1 Conservation and Loan Management

3.1.1.1 Conservation

Conservation programs adopted by Western Farmers include stressing
the importance of energy conservation to its members through Tocal
publication, cooperative publication, radio announcements, etc. These
include hints on effective methods of reducing electrical consumption

and stressing the advantages of better insulation. Since conservation

.
+
s & major part o

Western Farmers will continue to investigate ways of conserving elec-
tricy. Conservation has been considered in the preparation of the 1977
Power Requirements Study and is refiected in the Tower projected rates
of growth. Even with the projected reduction in load growth brought

about by conservation, additional capacity will be required in the

Western Farmers' system.
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3.1.1.2 Load Management

An area of increasing concern is the potential benefits to be
gained‘fﬁom Toad management. In seeking an alternative to the
continuing increase in cost of providing service to their consumers,
one of the alternatives available to cooperatives is to offer load
management type rates. The intent would be to pass on to the consumer,
through lower rates, any savings that could be realized by an alter—.
ation of the consumption pattern. It is difficult to state precisely
what the impact of a load management program might be upon the total

load requirements for Western Farmers. A Toad Management scheme would

likely reduce the peak demand reguirements;

however, it is unlikely
that it will reduce the total energy consumption.

Consideration would also have to be given as to the possibility
of altering the consumer usage patterns while at the same time not
establishing new peaks. A possible method to accomplish this would be
‘to impose a demand charge to increase the cost of electricity during
peak periods. At the present time, Western Farmers does not serve
any distribution cooperative where there is a disproportionately large
irrigation load or where irrigation has an impact upon the overall
pply requirements for Western.

With regard to other types of load management, specifically
water heating and space heating, it is also difficult at this tfme to
state what impact they might have upon total system requirements. Water

heater and air conditioner cycling can be controlled by signais sent
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over the power lines to help reduce peaks. Many of these schemes are
better suited to urban areas rather than rural areas. The member

systems are examining Tload management . However, implementation of

load management programs are not expected to eliminate the near-term

need for additional capacity. Load management programs may significantly
alter the long-term projections and scheduling of future generating |
projects.

3.1.2 No Additional Power

This alternative is acceptable only if additional generating
capacity is not required. MWestern Farmers has demonstrated the need

for additional generating capacity as discussed below.
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The latest Power Requirements Study prepared for Western Farmers Electric

Cooperative was approved by REA in June 1978. The total Western Farmers
loads' forecast in this study increased at an annual rate of about 10.9
for the year 1976 through 1981 and at a rate of about 10.8 from 1981
through 1991. These loads are shown in the accompanying Table under the

heading "1978 PRS".

These figures show that even with the proposed coal unit at 376 MW and
Black Fox Units No. 1 and 2 available, a capacity deficit starts in the
third year after the installation of the last unit. Review by REA

il

indicates that without the addition of the proposed coal-fired unit on

line by 1982, as planned, a capacity deficit would start that yea%. if,

in addition, the capacity represented by the Black Fox Station was not

available, there would be even greater capacity deficits from 1986 on.

Western Farmers is a member of the Southwest Power Pool and as such is

T mawve~arn
o pt:rL.::nt. The

obligated to maintain capacity reserves of at least
amounts shown in the column headed "Capacity Responsibility" are those

needed to meet the load and this obligation.

Available capacity consists of existing gas-fired generating facilities

—

and power purchases. These data are from the Power Cost Study for

Western Farmers prepared by Burns and McDonnell Engineers.

the 376 MW sh
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The “New Generation", tabulation includes

i

planned coal-fired generating unit expected to be in operation

in late

1981 to meet the summer peak of 1982. Western Farmers' share of Black

Fox Unit No. 1 (200 MW) is to be available to meet summer peak 1984 and
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additional 200 MW from Black Fox Unit No. 2 is expected for peak 1986.

The final column, "Capacity (Deficit) or Surplus", shows that even with
these planned additions, Western Farmers would have sufficient capacity
to meet its loads only to 1988. The availability of temporary surpluses
in those years will enable Western Farmers to further reduce its use

of its gas-fired generation. It will also provide capacity needed in
the event plant construction is delayed for any reason. Present
planning is to purchase any capacity needed after this time until

additional capacity can be studied for addition to the system.

With the need for additional power so demonstrable it is evident that

the "no action" alternative is not viable.
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'TABLE €

| WESTERN FARMERS POWER AND ENERGY_PROJECTIONS
“YREMOVED) AND PLANNED ADDITIONAL GENERATION

|(MEGAWATTS)
Total WFEC - :

1978 Power Demand Total Capacity

PRS Purchases Respon- PSO Less Capacity Existing New New (Deficit)

Peak By Member sibility Firm Firm Respon~ Gener- SPA Gener~ Gener- or .
Year Demand Systems Demand Purchases™ Purchases Reserves? sibility ation PowerS ation% ation . Surplus
1978 735 . 24 711 74 637 95 732 719 260 0 0 247
1979 802 - 21 781 84 697 105 802 719 260 0 0 177
1980 875 29 846 93 753 113 866 715 260 0 0 109
1981 954 33 921 97 825 - 124 948 715 260 0 0 27
1982 1035 36 999 105 894 134 1028 715 260 376 376 323
1983 1122 37 1085 115 970 145 1315 715 260 0 376 236
1984 1217 43 1176 133 1043 156 1200 715 260 200 576 © 351
1985 1320 L4 1276 147 1130 169 1299 715 260 0 576 252
1986 1431 46 1385 163 1223 183 1406 715 260 200 776 345
1987 1552 50 1502 179 1324 199 1522 715 260 0 776 229
1988 1683 55 1628 197 1432 215 1646 715 -260 0 776 105
1989 1825 57 1768 217 1551 233 1784 715 260 0 776 ( 33)
1990 1979 63 1916 249 1667 ' 250 1917 715 260 0 776 (166)

0 - 776 (341)

1991 |, 2148 66 2082 263 1819 273 2092 715 260

public Service Co. 04 OkLahoma :

Reserves are equak to the system demand (Less finm purchases) times 15 percent

330uth»edtenn Power Administration

New generation consists of a coal-fined unit in 1982, joint ounership Ln nuclear units in 1984 and 1986
and another coal-fined unit in 1991,



3.1.3 Purchase Power from Others

Western Farmers has investigated the alternative of purchased
power, but has not been able to obtain firm commitments for their
requirements. In the Southwest Power Pool (SPP), of which Western
Farmers is a member, no excess baseload power on the order required
is available, with future power outlooks being Tess encouraging.
Purchase, rather than ownership, from Black Fox is possible, but is
not considered a viable alternative from an economic standpoint.
Therefore, purchase power cannot be considered a viable alternative
in this instance.

3.1.4 Shared Units

Western Farmers proposes to acquire a 17.4 percent undivided
ownership interest in the Black Fox Station (pending REA approvai and
financing), a nuclear station planned by the Public Service Company of
Oklahoma. At the present time, the feasibility and practicality of
other shared units does not appear to exist. Western Farmers will
continue to pursue the possibility of shared units to promote more

efficient generating capacity in Oklahoma and the surrounding states.
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3.2 A1ternative Forms of Generation and Fuels

A wide range of alternatives are available for power generation,
but it is necessary to impose restrictions in order that a realistic
comparison can be made. Western Farmers has determined, in an REA
approved power study, that an additional capacity is needed in the
Western Farmers' system by 1981. The generation required and time
frame established are two important constraints against which all
alternatives must be judged.

Alternatives considered include:

3.2.1 Nuclear-Steam Electric

3.2.1.1 Fission Reactors

In most current state-of-the-art nuclear reactors, the heat
released by nucjear fission is used to create steam, whfch then drives
a turbine generator producing electricity. Although particulate and
chemical emissions to the atmosphere are practically nonexistent, the
spent fuel is highly radiocactive, dangerous to handle and the possibility
of radiation leakage must be constantly monitored. Nuclear plants are
well suited for continuous base load operation and Western Farmers has

taken steps to participate in nuclear generation. Western Farmers has

in the Black Fox station. If REA_finds environmental require-

ments satisfied and if funds are available, Western Farmers will

become a part-owner in .Black Fox.
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The nuclear alternative was eliminated early in the selection
process dug to the long lead time involved, the substantially increased
land and water requirements and economic factors. A nuclear plant, in
the 400 MW range that is required by Western Farmers, would not be cost

effective. A nuclear unit could also not be available by 1981 with

ineering design and environmental eval

g i
g e S fo ] LR

ation taking place now.
However, a portion of Western Farmers' future load requirements will
Tikely be met through the utilization of nuciear power by parficipation
in Public Service of Oklahoma's Black Fox project as described above.

3.2.1.2 Fusion Reactors

Td 2o i T3LATy,
1T 1S unad

much before 1990, with commercial operation not Tikely for some time
after that. Fusion could not therefore be considered a viable
alternative to meet projected generating requirements in 1981.

3.2.2 Fossil-Steam Electric

A fossil fuel-fired, steam-electric generator utilizes the heat
formed by the combustion of a fossil fuel (coal, oil, natural gas) to
generate steam, which then drives a turbine generator producing

electricity. This is the recommended alternative.



3.2.2.17 0il1 and Natural Gas

0i1 and natural gas are clean burning fuels that produce little
air pollution, but the supply situation and increased prices no longer
make them attractive for electric power generation. All of Western
Farmers' generating plants are currently natural gas-fired and it is
in the best interest of the coopera
eliminate its dependence on this fuel. Energy legisiation will Tikely
ban natural gas from future electric power generation. The possible
initial reduced costs due to less air pollution caused by the use of
0il, for example, would likely be offset or exceeded by increased fuel
costs over the iife of the unit and‘the possibiiity of a ban on oil
and gas use for generation. The President's energy plan calls for
increased use of coal to generate electricity and help reduce our
dependence on foreign oil. A detailed evaluation of -an oil or natural
gas-fired plant was not deemed necessary primarily for the fuel-related
reasons stated above. For this same reason, REA has eliminated the

possibility of using gas or oil-fired combustion turbines or combined

cycle units to meet the projected energy requirements of the cooperative.
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3.2.2.2 Coal Fuel Alternatives

Three primary grades of coal can be considered as likely fuels
for a coal-fired unit in Oklahoma. These are lignite, high sulfur
bituminous and low sulfur subbituminous coal. Since the use of any
of these fué] types is dependent upon a source of supply, this
evaluation is based only on those fuels available to the project.
More than fifty potential coal suppliers were contacted and sources
of coal ranged from Montana, Wyoming, Colorado, Utah and New Mexico

to Indiana, I1linois and Oklahoma, with a lignite offering from Texas.

Additional information regarding the coal alternative evaluation can

i)
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reason for the selection of the low sulfur sub-bituminous coal over the
other alternatives (primarily high sulfur bituminous and lignite) is
economics. A separate analysis entitled "Fuel Supply Study for Western
Farmers Electric Cooperative, 1977" was prepared and is available to
those requiring more information.

Oklahoma coal offerings were made, but the coal would Tikely not
be available for use in the proposed unit. The Oklahoma coal offers
that were made were not from active mines, would 1ikely not be

sufficient for the 1ife of the plant, would require new underground

mines and generally were not supported by completed engineering

:!

volved

-

feasibility studies or environmental studies. he timeframe i
makes it unlikely that Oklahoma coal would be available for the proposed
start-up date. For these reasons, the use of Oklahoma coal was not

judged to be a feasible alternative.
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The remaining coal offerings (those for which sufficient data
was presented) were analyzed to determine the total present value of
the costs associated with each fuel over a fifteen year period. The
assumptions made and results of this analysis are included in Appendix
3 to this EIS. DeTivéry of the coal was considered in the analysis,
with possible delivery modes consisting of rail, barge and truck.
Siurry delivery of coal is not considered a practicable alternative
for the proposed project due to existing legal problems which are
unlikely to be resolved in time to insure that a pipeline would be
available by the proposed start-up date. As a result of this analysis,
coal from the Buckskin Mine in the Power River Basin wés selected with
unit train delivery. The ultimate analysis of the proposed fuel on

an average-as-received basis is licted below:

Element Percent
Carbon 4G .54
Hydrogen 3.47
Oxygen 9.40
Nitrogen 0.67
Sulfur 0.486
Moisture : 29.65

Ash 6.78

HHV 8127 BTU/1b

_42-



3.2.2.3 Coal Gassification

An alternative use of coal is the coal gassification process.
Gassification of coal results in a clean burning gas, suitable for
use in a steam generator. High sulfur coal can be converted to a
clean-burning gas perhaps eliminating the need for sulfur control
equipment on the generating plant. Although the process has potential,
commercial quantities of gas have yet to be produced and it is unlikely
that a system would be available in time to meet the 1982 start-up date
proposed by Western Farmers.

This was not considered a viable alternative to the proposed
project since coal gassification is not commercially available.

3.2.3 O0ther Sources of Generation

3.2.3.17 Solar Energy
Three alternative methods of solar power generation are thermal
conversion, photovoltaic conversion and the burning of photosynthetic

materials.
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Thermal conversion would utilize a thermodynamic cycle to generate
electricity as is used in present steam electric generating plants with
the exception that concentrated solar energy would be the heat source.
There are no solar collection systems commercially available that are
suitable for power plant use (400 MW size or greater) and it is unlikely
that one would be developed within the timeframe available before the
proposed unit is scheduled to come on lime. Solar—thermal generation is
in the developmental stages and a small generator (10 MW) is expected to
be operating in the near future. This will be an experimenﬁal facility
designed to test the operation/solar-thermal generation. It will be the
first demonstration of a sclar-thermal central station power generator.
Drawbacks with the system inciude land area required for the collectors
and thg need for large storage capacity or other generation for sunless
periods.

Photovoltaic conversion, although well-developed through spacecraft
use, would require large electrical storage facilities and would be pro-
hibitively expensive based on current technological development. Another
possibility would be the use of a large solar collector in space, with
microwave beaming of the energy to earth. Photovoltaic is probably the
most highly developed form of solar energy conversion due to the use of
solar panels on spacecraft. Current earth-bound uses i{clude powering
remote weather stations and signal buoys. Similar problems exist, as
with the thermal conversic
cal storage is required for sunless periods.

Photosynthetic energy sources involve the conversion of solar
energy into plant tissue through photosynthesis and the conversion of

this material to a high energy fuel. Although the process of converting
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plant tissue to high energy fuels is not highly developed at this time,

it is possible that in the future fast growing plants can supply fuel

to some electrical generating stations. This process eliminates the
problems caused by sunless periods to photovoltaic or thermal comversion
systems. The system is capable of meeting both energy and demand require-
ments and could operate similar to a current fossil-fueled generating

7 station.

With the exception of the photosynthetic sources, solar power
generating systems can supply electrical energy, but cannot meet demand
requirements. This deficiency in the systems requires either a back-up
generator, or a method of storing the electricity until it is required.

Technical and economic feasibiiity and the envirommental impacts of th

[

solar alternatives have not been developed to the extent where they can
" be considered viable alternatives to the proposed project.
3.2.3.2 Wind Power

Wind power has and is presently used to satisfy many small energy
needs around the world. One present use of windmills is the pumping of
irrigation water, while a possible use of windmills would be as power
boosters along transmission lines. By connecting the windmills directly
to the line, the additional generation can be used as a make-up for line
loss and, secondly, generation from the central station could be reduced
as available wind power increases. While the potential amount of wind
energy is large, large scale wind generation systems do not exist at
present.

A 1.25 MW wind unit operated atop Grandpa's Knob in Vermont in the
early 1940"'s. This unit operated until 1945 when it stopped generating

due to a structural failure. Currently, the largest operating wind
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powered generators are a 200 kW machine at Clayton, New Mexico and a
200 kW generator on Culebra Island, Puerto Rico. The Department of
Energy (DOE) proposes to test a 2.0 MW wind-powered generator in the
near future on Howard's Knob overlooking Boone, North Carolina.

It is unlikely that the current rate of development would allow
serious consideration of a wind replacement for the proposed plant.
Wind-powered generators encounter the same problems as solar regarding
the availability of demand energy. Wind-powered generators are not
currently available, or sufficiently evaluated to be considered viable
alternatives to the proposed project.
3.2.3.3 Hydroelectric

This alternative was eliminated due to a lack of feasible sites.
3.2.3.4 Geothermal

Geothermal power generation utilizes the heat of the earth for
steam production. Although geothermal po@er generation is under
investigation in some areas of the country and is currently generating
electricity in California, there are no known or potential geothermal
areas avai]ab]é to Western Farmers. If an extensive search should
Tocate such a resource, it is not likely that it could be developed
in the timefraﬁe required. REA does not consider this to be a viable
alternative to the proposed project.

3.2.3.5 Magnetohydrodynamics (MHD)

MHD generation is based on the principle that an electric charge

mov 1Nt

in a magnetic field produces an electromotive force. In an MHD

[{e]

generator, ionized gases are passed through a magnetic field to produce
an electric current. Although MHD power has been generated, large

scale application of this principle has yet to be developed. It is
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likely that problems involved in scaling up the equipment and develop-
ment of materials capable of operating in the corrosive MHD environment
for long periods of time will require considerable time to solve. Based
on the current state of development, the availability of an MHD generator
to supply 400 MWe of electricity in 1981 is considered highly unlikely.
Therefore, MHD is not a viable alternative to the proposed project.
3.2.3.6 Fuel Cell

Fuel cells generate electricity by the direct conversion of chemical
energy. Hydrogen, extracted from fossil fuels is combined with oxygen in
the fuel cell to produce fuel residue, water, heat and electricity with
little environmental problems. An advantage of the minor environmental
where waste heat utilization becomes practical and transmission distances
are reduced. Fuel cells show promise of being commercially available for
utility requireménts in the near future. United Technologies Corporation,
in cooperation with DOE and the Electric Power Research Institute is de-
veloping a 4.8 MWe fuel cell that 1s expected to be commercially available
in the early 1980's. These fuel cells will, however, use natural gas or
naphtha as a fuel and therefore would likely conflict with the President's
Energy Prograﬁ. Western Farmers is presently installing coal-fired genera-
tion to reduce its dependence on natural gas and a natural gas fuel cell
would not help in this regard. ZLarge scale fuel cell generation (equiva-
lent to the output o
sidered a viable altermative to the proposed project.

3.2.3.7 REA Preferred Altermative

To supply Western Farmers' projected demands in the specified time-

frame, REA concludes that a fossil-fueled-fired, steam-electric generating
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plant is the preferred alternative. Coal-fired generation will reduce
the cooperative's dependence on natural gas and likely be less costly
than oil generation.> Environmental impacts of coal-fired generation can
be reduced to acceptable limits by the application of control technology

and REA's finding is that a coal-fired plant is an environmentally

acceptable way for Western Farmers to meet projected demands.

Potential plant sites were evaluated through an extensive map and
literature review followed by field review of those sites considered to
be most suitable. Southeastern Oklahoma was selected as the general
sitiﬁg area due to wéter supply and load distribution. Areas of critical
environmental concern, such as national
and extreme topographic fegtures resulted in a site being judged unsuit-
able. The site selection process proceeded in three major steps as shown
in the following outline.

(1) Establish General Criteria--Define Project:

The initial requirements that must be met before the site
selection study can begin are to determine a need for the
plant agd establish the optimum size. Additional information
regarding these aspects can be found in other sections of this

S, in the Power Requirement Study and the Site Selection Study.

(2) Define Regional Study Area:

This leads to the selection of a general siting area, which in

this case is southeast Oklahoma.  An evaluation of this area

leads to the selection of candidate site areas.
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likely that problems involved in scaling up the equipment and develop-
ment of materials capable of operating in the corrosive MHD environment
for long periods of time will require considerable time to solve. Based
on the current state of development, the availability of an MHD generator
to supply 400 MWe of electricity in 1981 is considered highly unlikely.
Therefore, MHD is not a viable alternative to the proposed project.
3.2.3.6 Fuel Cell

Fuel cells generate electricity by the direct cgnversion of chemical
energy. Hydrogen, extracted from fossil fuels 1s combined with oxygen in
the fuel cell to produce fuel residue, water, heat and electricity with

little environmental problems. An advantage of the minor environmental

L
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impacts is that fuel cell generators car
where waste heat utilization becomes practical and transmission distances
are reduced. Fuel cells show promise of being commercially available for
utility requirements in the near future. United Technologies Corporation,
in cooperation with DOE and the Electric Power Research Institute is de-
veloping a 4.8 MWe fuel cell that is expected to be commercially available
in the early 1980's. These fuel cells will, however, use natural gas or

naphtha as a fuel and therefore would likely conflict with the President’s

Energy Program. Western Farmers is presently installing coal-fired genera-

tion to reduce its dependence on natural gas and a natural gas fuel cell
wou;d not help in this regard. Large scale fuel cell generation (equiva-
lent to the output of the proposed unit) is still untried and not con-
sidered a viable alternative to the proposed project.

3.2.3.7 REA Preferred Alternative

To supply Western Farmers' projected demands in the specified time-

frame, REA concludes that a fossil-fueled-fired, steam—electric generating
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plant is the preferred alternative. Coal-fired generation will reduce
the cooperative's dependence on natural gas and likely be less costly
than oil generation. Environmental impacts of anl—fired generation can
be reduced to acceptable limits by the application of control technology
and REA's finding is that a coal-fired plant is an environmentally

acceptable way for Western Farmers to meet projected demands.

3.3 Alternate Plant Sites

Potential plant sites were evaluated through an extensive map and
literature review followed by field review of those sites considered to
be most suitable. Southeastern Oklahoma was selected as the general
siting area due to water supply and load distribution. Areas of critical
historic sites

such zs national forestsg
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and extreme topographic features resulted in a site being judged unsuit-
able. The site selection process proceeded in three major steps as shown
in the following outline.

(1) Establish Gemeral Criteria--Define Project:

The initial requirements that must be met before the site
selection study can begin are to determine a need for the
plant and establish the optimum size. Additiomal information

regarding these aspects can be found in other sections of this

R

EIS, in the Power Requirement Study an

rt
B

(2) Define Regional Study Area:

This leads to the selection of a general siting area, which in
this case is southeast Oklahoma. An evaluation of this area

leads to the selection of candidate site areas.
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(3) Apply the FEvaluation Criteria:

This step involves ﬁhe application of criteria through litera-
ture search, map review and some site examination. Thié in-
cluded: topography, important cultural areas, rail network,
water availability, highways, incorporated areas, national
forests, and scenic areas, housing and historic sites. Poten-
tial sites are selected from the candidate siting areas es-
tablished in the previous step. Application of these criteria
resulted in the selection of nine alternative sites in the
general siting area.

(4) Evaluation and Comparison of Alternatives:

The nine sites selected in the previous step were evaluated
with the following criteria: compatibility with existing en-
vironment, water source and supply development cost, site
suitability from engineering aspects.

This led to the three preferred alternative sites that are
discussed in this EIS. Further application of evaluation
criteria resulted inAthe selection of the preferred site

near Hugo.

tive as the number of alternative sites decreases. The three preferred
alternative sites are Hugo, Leflore and Atoka, with the recommended site
being Hugo.

The figure and table on the following pages summarizes the site
selection process as applied to this project. Additional information
on alternate sites can be found in Appendix 1. For those requiring more

information, a separate siting study is available on request.
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TABLE 7

PRIME SITE SELECTION
{from 3 alternate sites to 1 preferred site)

i
Present Value Environmental Assessments g‘?fgi Est, Gross Land Use
Of Total
Differential Costs Miles Of Est.
: (1976%) ) Water Fuel Haul | Transmission
Site Archaeo- Flora & Socio-economic Houses On Water Line Irrig. Dry Non- Rural Distance
10003 logical Aquatic Fauna Assessment Site Source Off-Site | Crop | Crop |Pasture |Productive| Domestic {mi.} (Ac.)
Greatest | Least Greatest Least Eufaula
LeFlore 193,090 Impact Impact | Impact Impact 0 Reservoir 0 0 85 0 15 0 1387 3428
Hugo 203,582 Possible | Minimal | Least Moderate 2 Hugo 1 0 20 75 4 1 1614 2048
Impact | Impact |Impact Impact Reservoir
Atoka 215,185 Least Greatest {Moderate Moderate 8 Blue 2 0 50 33 15 2 1502 542
{Impact  |Impact |lmpact Impact _ River

lSub(en}

Farm

uent correspondence with area SCS representatives indicated the Hugo Site contained the least amount of Prime
and. Percentage breakdown is as follows: (LeFlore 52 71%; Hugo f2 25%; Atoka 7% 62%).




REA has reviewed the siting study submitted by Western Farmers
and is in agreement with the conclusions reached therein. The siting
study was also reviewed by Region VI U.S. Environmental Protection
Agency, U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers,
and U.S. Soil Conservation Service. Comments received from these agencies
are included in Appendix 8 to»this EIS. These comments were evaluated
and changes made in the siting study where required. Many of the comments,
however, related to specific design details which were inappropriate for
inclusion in the siting study. Specific design details are examined in
the Environmental Analysis and EIS.

REA examined the three proposed site alternativgs in January 1977.
As a result of reviewing the site selection study, a field recomnaissance
(macroanalysis) of the three sites and considgration of other agency in-
puts, REA has conciuded that the Hugo site is an acceptable location for
the proposed coal plant. No Federal agencyvcontacted by REA has raised
any objection to the proposed power facility at the Hugo site ag'a

resuit of the site selection study.




3.4 Alternate Plant Sizing

3.4.1 Larger Unit - The installation of a 500 MW {nameplate) unit was
considered as an alternative to the propoéed 400 MW unit. This size
unit was rejected as uneconomic when compared with the anticipated

loads to be supplied and economics of a smaller 376 MW unit. The larger
unit was judged to have a greater overall negative environmental impact
in relation to benefits derived from the availability of excess -
capacity over anticipated loads for a number of years.

3.4.2 Smaller Unit - The next logical smaller size unit would be 200 MW
" nominal. The immediate environmental and economic impact of such a unit
would be somewhat less. However, the long-term impacts would be greater
for in order to provide the additional capacity not afforded by this
smaller unit would require either additional or larger future units
which would negate these short-term benefits. Also, the unit power and
energy cost of the smaller station would be greater. The latest revised
load projections on which this capacity addition is based reflect the
reduced load growth trends originating during the 0i1 embargo, (the
reduced trends may be temporary for growth now appears to be returning
to pre-embargo rates). The smaller unit provides no capacity to allow
for upward adjustments in the load growth rates or for the possible
delay in the Black Fox Nuclear Station coming on line. In either case

a capacity shortage would result, necessitating the construction of

ting capacity or the purchase from others of expensive

additional genera

-1

The smaller unit would allow less load to be transferred from gas to coal.
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3.5 Alternative Plant Facilities - Alternative plant facilities

that were evaluated following the decision that the proposed projeci
would be a coal-fired, steam-electric generating station included
the following:

1. Cooling systems;

2. Waste disposal systems; and

3. Flue gas cleaning systems.
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3.5.1 Cooling Systems

Four major types of cooling systems which were evaluated include:

1. Once-Through;

2. Wet-Tower Evaporative;

3. Dry; and

4. Wet-Dry.

Fvaluation of these systems led to the selection of the wet-tower
evaporative cooling method for the proposed plant. Table 8 summarizes

the critical parameters for cooling system comparison.

Once-through cooling is accomplished by passing the cooling water
through the condenser and then returning the heated water back to the
Water source at a point remote from the intake. This type of system
requires between 8 to 12 acre-feet of water per megawatil per year
(consumptive) including all uses, and returns water at a significantly
greater temperature than the inlet conditions. This system could be
installed directly on a river bank, or used with a cooling pond or
lake. A once-through system at this particular location would Tikely
cause significant impacts to the aquatic environment if installed on
either the Kiamichi or Red Rivers. Neither of these rivers has sufficient
flow to support a once-through cooling system. Aquatic impacts could be
somewhat reduced with once-through cooling by utilizing a man-made
cooling pond or lake. Large surface areas are required for heat

dissipation and ordanisms that may develop in the pond could be

bt

adversely affected by the temperature changes associated with a plant
/ i

shutdown.
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Once-through without a cooling pond is the least expensive system
to install, but would result in the greatest potential aquatic environ-
mental impact at this location.

3.5.1.2 Wet-Tower Evaporative

Hot water from the condenser is pumped to the top of a cooling
tower where the heat isvdissipated by evaporation as the water falls
Athrough the tower fill and returns to the tower basin. Air flow
through a wet-tower can be either by means of a mechanical fan, or a
natural circulation system. This system generally requires less
water to be circulated through the condenser than is required in the
once-through system.

The evaporative system is a closed system, with the water

which increases the concentration of dissolved solids within the system.
This tends to induce the dissolved solids to plate out the condenser
tubes and reduce the effective heat trans
To Timit the concentration of dissolved solids, fresh water is introduced
into the system creating an excess volume that must be removed from the
system during operation. The total water makeup to the system equals

the amount of water evaporated plus the amount of water biowndown.

Water consumption with this coo’!ing‘methodS including all plant uses,
would likely range between 16 to 20 acre-feet per megawatt per year.

An advantage of this system, due to the reduced amount of water
circulated, is that the plant can beAeconomica}1y located a
distance from its water supply. The blow down water can also be used

for ash sluicing and other plant uses.
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Cooling system cost, as a function of fuel consumption and plant
capacity, is another factor that must be evaluated in system evaluation
and selection. Since the wet tower evaporative system is essentially
the same as a once-through with recirculated water, both can be
considered base values in a cooling system comparison. By assigning
the once-through system a value of one, the fuel and capacity factors

of the wet-tower evaporative system can also be expressed as the base

value. This procedure allows the various cooling methods to be compared.

The wet—towér system is the preferred alternative because of cost,
envifonmentai and operating faﬁtors.
3.5.1.3 Dry

Dry cooling uses an air cooled condenser to remove heat from the_
turbine exhaust steam. This method requires the least amount of water,
but costs approximately six times more than the wet-tower evaporative
system. A dry cooling system would require approximately one to two
acre-feet per megawatt per vear (consumption). A dry system does not
require any make-up water since air is the cooling median. The only
water consumption is that required for condenser "pre-spray" at high
ambient air temperatures and other plant uses. This system also
requires higher condenser pressures than the others, which result in
a loss of efficiency and generating capacity. -

The higher condenser pressures and loss of efficiency could result
in more coal consumption in order to maihtain the.same plant output
available with
factors for the dry system would be +10 percent and -13 percent,

respectively.
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3.5.1.4 HWet-Dry

This system combines a dry cooling section and a wet evaporative
cooling section in one cooling tower. Mechanical draft fans are used
to induce air flow through the two sections of the cooling tower. The
circulating water flows first through the dry section and then through
the wet section. When the full cooling capacity of the tower is not
needed, the air flow through the wet section is reduced by closing
Jouvers at the air inlet, which reduces evaporation of the cooling
water. This system regquires a blowdown and make-up cycle similar to
that of the wet-tower evaporative system. Total water consumption is
approximately 8 to 10 acre-feet per megawatt per year for the wet-dry
system. This example is for a 60 percent water saving, although the
actual saving wi
the tower. The fuel andlcapacity factors for the wet-dry system can
be expressed as +3 percent and -2 percent, respectively. This system
was not selected due to increased cost, availability of water for a

wet-tower, and limiting operating experience with a wet-dry system.
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3.5.1.5 Cooling System Comparison

The characteristics of the various cooling methods evaluated
for the proposed coal-fired generating plant are summarized in the
following table.

TABLE 8
COOLING SYSTEM COMPARISON

Water Increased
Consumption Fuel Capacity

Cooling Acre-Feet Consumption Loss

Method Per MW/Year % %
Once-through 8-12 Base Base
Wet-Tower Evaporative 16-20 Base  Base
Dry 1-2 +10 -13
Wet-Dry 8-10* +3 -2

*Waximum saving over wet-tower.

3.5.2 MWaste Disposal Systems

3.5.2.1 HWater

Three waste water discharge altérnatives were evaluated for the
proposed plant. These are summarized below:

1. Discharge pipeline to Kiamichi River. This alternative would
require extensive treatment of the discharge water to meet the discharge
water quality standards for the Kiamichi River.* This alternative was
not considered feasible due to the associated high treatment costs and

increased water usage resulting from the limited recycling necessary

to meet water quality standards.
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2. Discharge pipeline to Red River. This alternative would
utilize a pipeline to the Red River and be subject to somewhat less
restrictive discharge limitation than that of the Kiamichi River.

Table 9 summarizes the relative quality of the Red and Kiamichi Rivers.
This is the preferred plan for the proposed project.

3. Bird Creek to Kiamichi. This alternative is similar to No. 1
except that Bird Creek would serve as the discharge canal to the
Kiamichi River. Extensive treatment would be required to meet the
Kiamichi River standards and another area of concern was the ability
of Bird Creek to handle the proposed discharge quantity.

3.5.2.2 Ash and Sludge

Ash disposal can be accomplished by returning it to the mine,

1 on the plant site

Uit L “s

or selling the ash. No markets are known

to exist in the Hugo area for the fly ash and shipping the ash to
potential distant markets was not considered feasible. Due to the
distance involved {(approximately 1,000 miles), it was
practical to ship the ash back to the mine. It was concluded that the
best alternative was to dispose of the ash in an on-site disposal area.

This disposal area would require approximately 160 acres.

*The Jow total dissolved solids [1DS) concentration in the Kiamichi River
is the limiting factor. The historical mean TDS concentration in the
Kiamichi River at Sawyer, Oklahoma, is 35 Mg/L. The State Water Quality
Standards prevent the discharge of cooling water 1nto the Kiamichi if the

TDS concentration in the cooling water exceeds one standard deviation from
the mean historical value after mixing, calculated for the 2 year, 7 day
jow Tiow condition. A rough estimate is that TDS from the cooling water

would be approximately 42.6 Mg/L after mixing.
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Kiamichi

8.9
72.5
25
22.3

0.53
0.01
7.8

7.3

24.5

TABLE ¢

KIAMICHI AND RED RIVERS

WATER QUALITY

Parameter
in Mg/L Unless
Otherwise Stated

TOC

Total Hardness
Total Alkalinity
Suspended Solids
Nitrate (N)
Ammonia (N)
Total (PO&) (P)
Soluble - (PO,) (P)
Sulfate
Dissolved Oxygen
PH Units
Temperature °C

Fecal Coliforms
No./100 ML

Turbidity, JTV

Specific Conductance

Red
9.9
351
87.5
31.3
0.03
2.6
0.05

0.01

[
wn
B~

9.2

8.2

20.5

1125

Data are average of sampling data available at time of preparation.

*not available

Data based on two sampling dates from Aquatic Biology Study.
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Low sulphur coal is proposed to be utilized instead of a flue
gas desulfurization system and a scrubber will not be required (see
PSD Permit in Appendix 5). A discussion of sludge disposal for a
limestone system is included in Section 3.5.3.4.2 of this EIS and
represents a worst case situation, should a flue gas desuiphurization
system be required at a later date.

3.5.3 Emission Controls

Possible emission controls include electrostatic precipitators,
cyclones and baghouses.

3.5.3.1 Electrostatic Precipitator

An electrostatic precipitator removes Ily ash particles from the
flue gas by applying three fundamental steps: (1) electrical charging
of suspended fly ash particles, (2) collection of the charged particles
in an electric field, and (3) removal of the precipitated ash from the
collecting electrodes and disposal of the collected particulates. This
is the proposed particulate removal system.
3.5.3.2 (Cyclones

A cyclone changes the velocity of the inlet stream into a double
roster where the entering gas spirals downward on the outside of the

cyclone and upward on the inside of fhe cyclone outlet. This causes
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fly ash particles to move toward the outer wall of the cyclone where

they are removed to a receiver. Cyclones generally cannot provide the
degree of particulate removal required to meet current emission standards
and were judged to be impractical for the proposed project.

3.5.3.3 Baghouse

A baghouse operates similar to a household vacuum clearner in that
the flue gas is forced or drawn through tubular fiber bags. Drawbacks
with this system include high pressure drops and bag replacement. New
bags release fine-sized dust particles until a sufficient mat of par-
ticles builds up on the bag.

Baghouses are excellentparticulate removers, although they are
generally used on smaller sized units and industrial plants. However,
for the proposed application, the drawbacks associated with baghouses
were judged by the cooperative to outweigh the advantages and they were
not selected as the preferred alternative, although REA would not object
to their use.
3.5.3.4 S0, Removal

T2 T
3.5.3.4.1 Low Sulfur Coal

Compliance with current State and Federal air regulations, as
applicable to the proposed plant, will be accomplished by utilizing a
low-sulfur coal from Wyoming. Western is guaranteed by contract that
the coal will be compliance when mined or by blending methods.

'

3.5.3.4.2 Limestone Scrubber

A description of a limestone scrubber system, summarized from the
EA, is provided here to explain system operation and show the antici-
pated waste production and disposal problems. This system is not
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contemplated, but could be required should the coal quality change, or
should more restrictive SOp requirements be applied to the unit by
changing regulations. On September 12, 1978, as part of its clean air
and coal use program for future energy development, the Environmental
Protection Agency had published in the Federal Register proposed regula-
tions that could require that new coal-fired electric power piants be
equipped with facilities for reducing potential sulfur dioxide emissions.

The proposed EPA regulations have been evaluated with respect to appli-

cability to the Hugo coal-fired generating plant. Based upon correspondence

and evaluation of the proposed regulations, REA believes it is reasonable
to conclude that Western Farmers will under the regulations of EPA be
able to operate the proposed Hugo coal-fired electric generating plant
without facilities for reducing potential sulfur dioxide emissions.

The limestone FGD system works on the principle of gas absorption
accompanied by chemical reaction. An absorption tower and related equip-
ment provide thorough contact between the flue gas the the limestone
slurry to promote interphase diffusion of the two materials. Spray is
usually éountercurrent to the gas flow to provide a high rate of mass
transfer of its sulfur dioxide into the slurry. Once the sulfur dioxide
is absorbed in the liquid, a number of irreversible chemical reactions
take place, resulting in the formation of calcium sulfite and sulfate.
Since the process is nonregenerable, a portion of the spent slurry
(feacted limestone) is constantly purged from the process and additional

limestone is added. |
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Waste products from the process would be dewatered and disposed
with the fly ash. If such a system were to be added to the proposed
unit, expansion of the existing ashbdisposal areas, or the creation
of a new area would be required for the combined ash and sludge.
Since the quantity of sludge produced is a function of the sulfur
content, dispoéal requirements increase with percentage of sulfur in
the coal. There is sufficient on-site area available for disposal,
if required. A limestoné system would add approximately $60 million
dollars (or approximately 18%) to the capital cost and would substan-
tially increase the yearly operationg cost. The plant has been
designed so that should facilities for reducing potential sulfur
dioxide emissions be required such facilities could be added without
other major modifications. The number of operating personnel and
maintenance and operating costs for the plant would be increased.

For the potential operation of the plant (7,000 hours use per net
kW) the costs, associated with the investment (8.5 percent annual
interest rate) and operating and maintenance of the additional facili-
ties and the decrease in revenue potential because of capacity reduction
would be approximately 5 mills per kWh or approximately 187 of such
costs without the facilities.

REA knows of no reason to require Western Farmers to install
facilities for reducing potential SOZ‘ In recognition of:

¢ gelection to use low sulfur coal,



present ambient air quality,

° matters discussed in 1.4.1.1.1 "Compliance Ambient Air
Standards",

other matters discussed in 1.4.1.2 "Emission Standards",

REA does not in itself feel it would be useful to require the expendi-
ture for additional facilities for reducing pqtential S0, emissions
in view of the results that would be achieved.

3.6 Alternative Transmission Routes

The objective in establishing the utility corridors to the Valliant

Substation was to make maximum use of existing corridors. This resulted
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primarily in looking to the north and south of the existing PSO lines
in the area. Figure 5 in Section 4.3.4 taken from Appendix 2 shows
the corridor location with the preferred and alternate routes shown.
Investigation of routes between the proposed plant site and the
PSO Valliant Substation resulted in the preferred routes shown on
Figure 5. Alternatives to the proposed routes, and the reasons for
investigation and rejection follow.
No. 1: This alternate 345 kV route was investigated in the hope
of decreasing visual impact, however, this alternate route would be fur-
ther separated from the existing PSO corridor, and would involve creating

an additional utility corridor.

of continuing to parallel the existing corridor for as long as possible,.
thus not creating an additional utility corridor, which would be involved
here.

No. 2: This alternate route lies north of the preferred 138-kV
transmission line route and disadvantages would be similar to those
described for No. 1 above. This alternate also would involve creating an
addifional utility corridor.

No. 3: This alternative would utilize existing transmission lines.
Since Public Service Company of Oklahoma (PSO) has directed Western
Farmers Electric Cooperative (WFEC) to remove their loads from the PSO

"distribution system, this alternative was not considered practicable,
Extensive work would also be requiredyto upgrade the PSO lines for the
additional load. Other transmission lines are not available in the area

to be served by the proposed lines.
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The area crossed by the corridor is sparsely settled and chiefly
used for grazing. Due to the close location of the alternates in rela-
tion to the proposed line, no significant physical differences exist in
the areas that would be crossed. The major considerations are the popu-
lated areas, hiétoric and recreational areas. No threatened species or
critical habitat are expected to be impacted by any of the routes. More
detail on line routing can be found in Appendix Z.

3.7 Alternative Transmission Design

Transmission line support structures can be of either steel, wood
or concrete material. Steel and concrete poles are primarily used where
appearance is a primary concern. In the rural areas where the proposed
corridors will be located, treated wood poles were judged to be more
compatible with the surroundings, economical and easier to maintain.
Steel lattice structures are used for high loading conditions and not
required for the proposed lines.

Wood poles were determined to be the preferred alternative. H-frame

structures were selected over single poles since the overall cost is some-

what less and the resulting structures are sturdiey. About the same
number of poles are required for either alternative since a siﬁgle pole
is one-half as strong as the two poles used on an H-frame and therefore
must be spaced at about one-half the distance that an H-frame is spaced.
Underground construction was not. considered a practical alternativé

due to cost, construction and maintenance problems, and electrical limi-
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Voltages higher and lower than the proposed 138 kV and 345 kV were
considered for each of the line routes. For each of the proposed lines,
a lower voltage would not be adequate to handle the loads of the Western
Farmers distribution and a higher voltage would not be needed in the fore-

seeable future.
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3.8 Alternatives Available to the U.S.E.P.A.

The two alternatives available to the U.S.E.P.A. in exercising
its regulatory authority under Section 402 of the Federal Water
Pollution Control Act as amended are to issue or deny the New Source
NPDES permit requested by Western Farmers (the applicant) for discharges
from the proposed generating facility.

3.8.1 Issuance of the NPDES Permit Proposed by U.S.E.P.A.

Issuance of this permit (copy attached as Appendix 6) will allow
Western Farmers to discharge waste water from this.proposed generating
unit into the Red River. The impact of the issuance cof this permit will
be to allow the generating unit to operate as discussed in this statement.
The environmental impacts of this operation are discussed in detail in
Section 4 and are summarized below:

Site preparation and construction activities will result in the
removal of approximately 1,400 acres of vegetation from the 3,000 acre
plant site. Soils on the site are generally severely eroded due to over
grazing and therefore no significant impact on the agricultural use of
the land is anticipated. Some additional loss of vegetation will be
associated with the development of the transmission lines, howgver,
construction practices will minimizé the amount of vegetation removed
and after construction the land can continue to be used for grazing.

Construction of the intake and discharge structure will likely
result in increased turbidity in the Kiamichi and Red Rivers. Turbidity,
PH and suspended solids will be controlled by the New Source NPDES

permit and no significant impacts to aquatic life are anticipated.
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Construction activity will increase the concentration qf pérticulate
matter in the air: however, dust suppression measures, such as wetting
will be implemented to minimize the increase. The major adverse air
quality impact will be associated with project operation rather than
construction. Operating effects will include increases in ambient levels
of sulfur dioxide, particulate matter and nitrogen oxides; however,
modeling results indicate that these concentrations will be below the
standards which have been established to protect public health and
welfare. Waste water discharge from the plant will result in slight
thermal and ehcmical water quality impacts to the Red River, however,
all liquid discharges will be treated to comply with approved water quality
standards before discharge and therefore no significant adverse impacts
are anticipated.

Socioeconomic impacts, both beneficial and adverse, may result
from construction and operation of the proposed facility. Communities
may be temporarily disrupted due to the effect of the immigration of
the work force. Adverse impacts, including increased demand for
community services, increased preésufe for real estate and mobile
home sites and increased traffic. Beneficial effects include an

expanded tax base and increased job opportunities.

3,8.1.1 NPDES Permit Modification

EPA may modify the NPDES permit included in this EIS based on
comments received during the review process, It is also possible that
nonwater-related environmental stipulation may be placed in the permit

on the basis of EPA review.
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3.8.2 Denial of the NPDES Permit by U.S.E.P.A.

The U.S.E.P.A. may deny the application for a New Source NPDES
permit if the agency determines that the proposed discharge will violate
effluent limitatioms, or if violation of the Oklahoma Standards are
anticipated. The denial of the NPDES permit will result in no effluent
discharge from the facility. If the application is denied, the appli-
cant (Western Farmers) may elect not to build at the site or to design
the generating unit to operate without a discharge.

The major impact of electing not to build at the proposed site
would be the possible economic loss to Western Farmers and the proﬁable
loss to the State and region of needed power for future growth. Because
the need for power will continue, a decision to complete the proposed
project, but not to discharge, would require alternate methodé for
waste disposal. One possible alternate would be the discharge of waste
water to an evaporation pond. Envirommental constraints of this alterna-.
tive include the use of a large land area for the comstruction of the
evaporation pond albng with the associated environmental impacts to land
use, possible effects of increased atmospheric moisture, increased water
consumption, and increased cost as well as its low aesthetic value. The

primary beneficial impact of the system would be the absence of discharge.
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4.0 Environmental Assessment of Proposed Actiom

If the generating plant and transmission lines are constructed as
proposed, the envirommental impacts associated with both construction
and operation of the facility are expected to be as follows:

4,1 Air

The proposed plant will be designed to meet all applicable stan-
dards which provide acceptable air quality with a margin of safety. The
detailed analysis to support this follows.

The detailed procedures used to calculate short-term ground level
emission concentrations of sulfur dioxide and particulate and annual
average ground level concentrations of sulfur dioxiée, particulate and
found in Section II.1.6 of Appendix 1. A sum-
mary of the calculated trace element emission rates and ground level
concentrations is presented in Section 4.1.4.4 and 4.1.2, respectively.

Short-term maximum ground level concentrations were calculated using
three principal plume dispersion conditions: normal dispersion, fumiga-
tion and plume trapping. Each of these conditions is represented by
the basic Gaussian plume model. A detailed evaluation and calculated
values of the Gaussian model are outlined in Section 1I1.1.6.2 of
Appendix 1.

The Annual Average Ground Level Concen;rationa were calculated using
the Air Quality Display Model (AQDM) developed by the Office of Air Pro-
grams under the Environmental Protection Ageacy (EPA). Through a mathe-
matical simulation of the atmospheric diffusion process, the AQDM
determines the estimated arithmetic mean concentration at ground level
over an annual period. The procedure and detailed results appear in

Section II.1.6.3 of Appendix 1.
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The procedure described above must comply with current EPA methods.
However, to provide additional modeling data an alternate dispersion
model was calculated. The "Single Source (CRSTER) Model" developed by
EPA was used. Both the CRSTER Model and the models described above are
based on the standard Gaussian plume model using Briggs' plume rise
equations.

Both the CRSTER and AQDM Models predict compliance with applicable
increments for sulfur dioxide and particulates. The CRSTER Model computa-
tion results are presented in Table 12 of Section 4.1.2. Presented in
Appendix 8 is a copy of the Prevention of Significant Deterioration
Permit issued by EPA based on the above analysis.

Emission from the plant will not exceed Federal and State limitations
as shown in Section 1.4.1.1.1 of this EIS. The particulate, sulfur
dioxide and nitrogen oxide emission rates were calculated for the pro-
posed coal being burned at full load in the boiler. This information
was then utilized in the air modeling calculation as described in Sec-
tion 4.1 above and in Appendix 1. The following sections déscribe how
the individual parameters were obtained. Detailed calculations can be
found on pages II-7 to II-32 in Appendix 1. Operating parameters can
be found in Table 10.
4.1.1.1 Particulates

Western Farmers proposes to install a cold-side precipitator to
control particulate emissions to remain within the Federal and State

emission standard of 0.1 pounds of fly ash per million BTU heat input.
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OPERATING PARAMETERS

TABLE 10

4128 million BTU/hr.

8127

0.486

442

225.8

47.55

410.8%K

12.19

BTU/1b
Percent
MWe
tons/hr.
tons/day
tons/day
tons/day
meters

meters

meters/second
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Heat Input
Fuel Heating Valve
Sulfur in Coal
Unit Electrical Output
Coal Burned
SOy Emission
Particulate Emission
NO, Emission
Stack Height
Stack Diameter
Flue Gas Exit Temperature

Flue Gas Exit Velocity



Table 11

MAXIMUM CALCULATED CONCENTRATIONS,
PREVENTION OF SIGNIFICANT DETERIORATION (PSD),
NON-SIGNIFICANT DETERIORATION (NSD),

AND AIR COUNCIL INCREMENTS

Maximum
Predicted Class 11! State NSD2 Air Council? Measured Background Plus  State’snd Federal®
Concentrations PSD Increments Increments Increments Background Max. Concentration  Air Standards
Pollutant (pg/m?) (pa/m?) (pg/m3) (pg/m?) (g/m?3) (ug/m?) (pg/m3)
Sulfur Dioxide
Annual arithmetic 1.0 20 30 15 4.83 5.8 80
mean :
24-hour max. 9 91 130 100 29.03 38.0 365
3-hour max. 120 512 650 — - not available — 1300
Particulate Matter
Annual geometric 0.08 19 15 10 29.24 29.28 60
mean
24-hour max. 0.66 37 55 30 894 89.66 150
, Nitrogen Oxides
Flii Annual arithmetic 0.59 - — — not available - 100

'40 CFR 52,21 as amended November 3, 1977,

2"Culdrh’nt: and Bolicles with Regard to Permit Processing,” Oklahoma Clean Air Act, July 1977, Oklahoma State Department of Health,
31975 Oklahoma Air Quality Report, Oklahoma State Department of Health, Idabell monitor,
41976 Ollahoma Air Guality Report, Oklahoma State Department of Health, Vallaint monitor,

e e et

S“National Primary and Secondary Ambient Air Quality Standards.” 40 CFR. 50

;Uglms — micrograms per cubic meter



4.1.1.3 Nitrogen Oxides

Boiler design and operation of the proposed unit will be such that
the Federal and State standard of 0.7 pounds of nitrogen oxides (NOy)
per million BTU heat input will not be exceeded. The boiler contract
specifies in the boiler guarantee that NOy will not exceed 0.7 pounds
per million BTU. The NO, emission rate of 27.74 toms per day can then
be utilized in the air modeling calculation discussed in Section 4.1.

4,1.1.4 Trace Elements

A list of trace elements that may be found in the coal supply for
the proposed plant_is included in Appendix 4. Most of the trace ele-
ments in the coal are expécted to be retained in the bottom ash or fly
ash and will, therefore, find their way to the ash pond. Trace elements
occurring in fossil fuels, which in sufficient quantities may be con-
,idered as hazardodS, are beryllium, fluorine, arsenic, selenium,
cadmium, mercury, and lead.

Based on the information in the trace element analysis, the fol-
lowing t

mum values for the elements of primary concern occurring in this coal.

Minimum Value Maximum Value

Element 1b/1b coal 1b/1b coal
Beryllium 1x 1077 1x 1070
Fluorine 2.7 x 10—5 1.9 x 10‘?

rsenic 1x 100 1.3 x 1072
Selenium 2 x 1077 3 x 107°
Cadmium 4 x 1077 2 x-1076
Mercury 5 x 1078 8.5 x 1077
Lead 4 x 1077 6 x 10°°



Based on a burn rate of 225.8 tons of coal per hour, a range of
trace element emission rates can be developed. These are shown in
the following table:

TABLE 13
TRACE ELEMENT EMISSION RATES

Emission Rate Range

Element Max. in Coal ppm ~ 1b/br.
Beryllium 0.5 4.5 x 1002 = 4.5 x 1071
Fluorine 190 1.2 x 107} —— 8.6 x 1071
Arsenic 13 4.5 x 1001 —- 5.9
Selenium 0.9 9 x 1072 -- 1.4
Cadmium 1 1.8 x 1001 -- 9 x 1071
Mercury 0.85 2.3 x 1002 - 3.8 x 1071
Lead 6 1.8 x 1071 — 2.7

As the above table shows, the quantities of trace elements in the
flue gas or ash are rather small and trace elements are not expected to
have any adverse effects. The rates shown above assume no removal in
the precipitator. At the present time, no Federal or State regulations
exist that specify.emission limits for trace elements in coal. However,
no known adverse effects have been attributed to trace element emission
resulting from the combustion of coal in power plants. The proposed
plant will represent the current state-of-the-—art design practiées, and
operation of this unit is not expected to create a trace element prob-
lem. A recent ERDA publication, Effects of Trace Contaminants from Coal
Combustion (ERDA 77-64), confirms this by concluding that, ". . . atmo-
spheric releases of trace elements are not likely to have significant,

detectable effects on the chemical composition of soil, vegetation,



4.1.2 Ground Level Concentrations

Anticipated ground level concentrations resulting from the operation
of the proposed unit were calculated using the Air Quality Display Model
(AQDM) and the recently developed Single Source Model (CRSTER) . Both
models use the standard Gaussian plume model using Briggs' plume rise
model equations. A detailed description of the equations used can be
found in Section II.1.6.2.1 of the attached Plant Environmental Analysis.

Meteorological data for use in the models was not available for the
plant site itself and was taken from the nearest stations that met the
model input requirements. Wind data was taken from Sherman-Perrin AFB,
Texas, and mixing height data was taken from a station in Oklahoma City.
1t should be noted that accuracy of the results from air pollution model-
ing is dependent upon model accuracy and the degree to which the input
data represents the physical situation in the regiom ©

tailed discussion of the calculations involved can be found in
Appendix 1. i

Background values for the area were taken from Oklahoma Air Quality
Reports published by the Oklahoma State Department of Health. Table 11
shows the results of the air calculations based on the AQDM, while
Table 12 shows the results of the CRSTER model. As the results indi-
cate, the resulting ambient concentrations will be in compliance With
either method of calculation. The CRSTER results, wh
tive, indicate no difficulty in complying with the regulations.

There are no known sources in the vicinity of the proposed plant
that would likely result in any stack gas interactién. The nearest

industrial facility having an appreciable stack emission is a Weyerhouse



plant approximately 15 miles east of the proposed plant. The wind
conditions in the area are predominantly from the south, which tend
to further reduce any interaction between the plants.
4.1.3 Monitoring
4.1.3.1 Emission

After the new unit goes into operation, an emission monitoring pro-
gram will be put into effect. Sulfur dioxide, fuel, and smoke monitoring
equipment, as stated in "Standards for Performance for New Stationary
Sources" (Federal Register — December 23, 1976, as amended) will be in-
stalled, calibrated, maintained and operated on a continuing basis as
part of the project. The Oklahoma State Commissioner of Health and
U.S.E.P.A. will be invited to observe the tests, review the program and

inspect the equipment. They will also be furnished a written report of

4.1.3.2 Ambient

An ambient air monitoring program will be established in accord-
ance with any requirementsbof the State of Oklahoma and U.S.E.P.A. Since
Western Farmers will likely propose additional generating units to be
added to the proposed unit, at some future date, an ambient air moni-
toring program appears to be essential. Details of the ambient monitor-
ing program will ge developed as the project progresses.

REA believes that the requirement for ambient monitoring is ques-—
tionable if the predicted ground level concentrations are below 75 per-
cent of the most étringent standard. Above this value monitoring would

be required. Trace element monitoring is not necessary unless required



4.1.4 Construction Impact - Air

Air impacts caused by construction activities will be temporary
and result primarily from fugitive dust and equipment emissions.
Fugitive dust will be controlled by wetting and all vehicles and equip-
ment will be maintained in proper operating condition to minimize
excessive exhaust emissions. Western Farmers will inform REA of any
actions taken to maintain equipment and reduce fugitive dust in the
monthly construction reports.

4.2 Water

Water for the proposed project will be purchased from the Corps
of Engineers and delivered to the plant's intake structure approximately
five miles downstream of the Hugo Dam via the Kiamichi River and
discharged to the Red River approximately one-half mile east of the
confluence of the Red and Kiamichi Rivers. It is estimated that the
proposed unit will require 7.46 million gallons per day. Water flow
in the Kiamichi is regulated by release from the reservoir and the
plant water requirement will not affect downstream water use. Flow
above the intake will be increased to maintain downstream flow
consistent with exdsting conditions. Flow in the river between the dam
and intake structure will increase to provide the necessary'water for
plant operation. Since river fiow is determined by water releases from

the reservoir, present flow conditions in the Kiamichi are variable.

No significant impacts (biological, etc.) are anticipated in the Kiamichi

as a result of the proposed project.
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Western Farmers has received peﬁmission from the State to withdraw
water from Hugo Reservoir via the Kiamichi River. Studies indicate
that sufficient water should be available for the 35-year lifetime of
the proposed plant. Available water from Hugo Reservoir is 32 million
gallons per day at the present time and will increase to 140 million
gallons per day in 1980. Plant water use will be approximately 5 percent
of the available water.

4.2.1 Agquatic Impacts

The effect of the operation of the proposed unit on the Red and

Kiamichi Rivers is discussed in the following sections.
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4.2.1.1 Intake

Section 316B of the Federal Water Pollution Control Act, as amended,
requires that the location, design, construction and capacity of cooling
water intake structures reflect the best technology available for
minimizing adverse environmental effects. The cooling water intake
structure for the Western Farmers' project will be subject to these
regulations.

The proposed intake structure will be designed and comstructed to
accommodate three units at the site. The construction impact associated
with an intake structure designed for one unit and one for three units
is not significantly different. Operational impacts would vary due to
the change in water requirements. The 316B analysis is based on flow
volume:reguired for thr (3) unit operationm. Other than the above—
considerations, the analysis is for one unit and any future units
financed by REA will be considered on a case-by-case basis in impact
statements prepared at that time.

Cooling water is to be supplied by the Hugo Reservoir and drawn
from the Kiamichi River by an intake structure proposed to be located
on the Kiamichi River at 33° 59' 02" north latitude, 95° 19' 59" west
longitude, approximately five river miles downstream of the Hugo Dam.

The intake structure will draw the cooling water from the river at the

=

proposed point and deliver it to the plant's raw water storage and
via an intake pipeline shown in Figure 1-22 of Appendix 1. The raw
waler storage pond will be approximately 2,520 acre-feet in size and

will contain a 27-day water supply for plant operation. The preliminary
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intake structure design is shown in Figures 2, 3 and 4. Western
Farmers has utilized the Environmental Protection Agency's Development
Document for Best Technology Available for the Location, Design,
Construction and Capacity of Cooling Water Intake Structures for
Minimizing Adverse Environmental Impact (April 1976) as guidance

and development for the proposed intake structure.

The proposed facilities consist of the intake pump structure,
housing three vertical turbine pumps; the underground piping to the
plant site; and three Johnson Intake Screens with three 30 inch
diameter intake conduits to the structure. The intake structure
will contain three (3) Johnson Screens that are cylindrical in shape,
14 feet long and three feet in diameter. Maximum intake velocity
will be 0.5 feet per second at a maximum flow rate of 21,000 gallons
per minute.

Operation of the intake structure is not expected to result in

=~ oA An
= astcu Uit

i

significant adverse envircnmental impacts. esign
the results of exhaustive aquatic studies. The studies have ascertained
the population diversity of existing and predictable aquatic life in

the Kiamichi River and were beneficial in establishing criteria to
minimize impact to the species. Based on the studies, it was concluded

that a lmm screen opening should be used.

Experimental studies indicate a cylindrical profile-wire screen

, . . - e e

like that shown in Figure 4 operated at an intake velocity of 0.5 fps
.. - - . . N . - € £ 3 3 3 T Qv £ iy oo

virtually eliminates impingement of fish larger than 15mm fork length

(FL). Further, test of fish less than 30mm FL held near a functioning
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intake screen operating at 0.5 fps for three hours showed no impingement
or stress. A copy of the test is included as Appendix 5.

Preliminary studies on egg mortality have indicated that a minimal
survival rate of 95 percent can be expected at an approach velocity of
0.5 fps. The study also showed a 97.5 percent reduction in fish egg
entrainment while demonstrating a high resistance to fouling in that
the screen is essentially self-cleaning in a current (Hanson, et al.).

The study performed by Ichthyological Associates, Inc., on the
profile-wire screen intake screen method concluded in part that:

"...Impact to the aquatic environment is expected to be many

times less than that of a comparable intake protected by

. traveling screens...'" (Hanson, et al.)

The substantial reduction in the entrainment and impingement of

h
D
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O

aquatic organisms has been attributed to the infinite number o
routes, the inverse relationship existing between the approach velocity
and the distance from the screen, flow dynamics which alert fish to

impending danger, small slot size and the use o

f e, g ooy
assist aquatic life in escaping or avoiding the intake structure.
EPA will consider comments received on the proposed intake design

prior to issuing final approval pursuant to the requirements of

Section 316. B of the Federal Water Pollution Control Act.
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4.2.1.2 Outfall

The design of the proposed plant will reduce the temperature of

the discharge to the Red River by using the cooling water in plant

processes. Cooling tower blowdown will be discharged to the bottom

ash pond, which also serves as a receiving body for boiler blowdown,

bottom ash transport and air heater cleaning waste water.

Chlorine

residual in the cooling tower blowdown should not exceed 0.1 ppm.

With this procedure, the bottom ash pond also serves as a cooling and

. neutralization pond before final discharge to the Red River. The

maximum temperature differential is expected to be 1.4°F above the

full load. The Oklahoma regulations limit the maximum rise in

temperature of any receiving water body to 5°F.

Arthur City
_(mg/L)

TABLE 14

DISCHARGE WATER QUALITY

Hardness 495
Alkalinity 218
Suspended Solids N.D.
Nitrates 1.1
Total (PO4) (P) 0.26
Sulfates 262
Dissolved Oxygen 14.5
Specific Conductance 1980
PH Units 8.6
Iron 0.23
Turbidity 110
Ammonia 1

Outfall (Max.) Mixing
(mg/L) (mg/L)
1600 498
1500 221
100 —_
10 1.12
17.5 0.3
1100 264
12.8 -
2870 1982
6.5 to 8.5 —
1.82 0.23
50 110
i 1

IArthur City USGS sampling station located 26 miles upstream of
discharge point on Red River.

return flow.

The flow rate used was the 7-day, 2-year



Water quality after mixing in Table 14 was calculated on a
volumatric basis (discharge volume to river volume) and represents
agiqstimate of water quality. As the table indicates, the Red River
w&ter quality after mixing is not appreciably changed from the upstream
Qalue. No significant adverse effects are anticipated for any species
in this portion of the Red River.
4.2.1.3 General

Species diversity in the Kiamichi River is shown in Table 1-23 in
Appendix 1. Operation of the plant is not expected to result in a
decrease in diversity of benthic microinvertebrates of greater than 1
between upstream and downstream stations as required by State law. If
required by the State of Oklahoma, monitoring will be maintained to
this is met. Appendix 1 shows fish species
céllected in the Kiamichi, Gates Creek, and the Red River. Information
gathered during the field studies indicates that the useful productivity

1

of the Kiamichi River in th

(]

reduced since the construction of Hugo Reservoir. Several species
considered to be rare or endangered occur in Gates Creek above Lake
Raymond Gary, but the proposed plant will have no impact on this area.
Lake Raymond Gary is located approximately two miles east of the plant
site. A map showing the relationship of the lake and Gates Creek

S
to the plant site can be found on Figure 1-2 in Appendix 1. Sampling

E . e Ve ams o~ 3 Fad 4 £ s o 3
in the Kiamichi suggests a fairly high ratic of rough fish to game fish
- . - T SR - sy o ey § v £ T

species. It is not anticipated that construction Or operation oL the

utfall structure will have a significant negative effect on the fish

@]

population in the Red River.
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4.2.2 Intake and Discharge Water Pipeline

Water will be piped approkimately two ﬁiles from the intake
structure on the Kiamichi River to the plant. The environmental
effects of construction of these corridors are expected to be small.
No impact should occur during operation. Water discharged from the
plant will be piped approximately seven miles to the outfall structure
on the Red River. Both pipelines will be buried and environmental
impacts will be limited to the construction of the lines. Land on
the proposed corridors is presently used for grazing, although it

is severely overgrazed.
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4.2.3 Plant Water Use

Water flow through the Vvarious plant processes can be found in
Figure II-17 (Appendix 1). Since the proposed plant is a new source,
it will be subject to Federal effluent guidelines and standards as °
presented in 40 CFR Chapter 1, Subchapter N, Part 423, Subpart A,
.Section 423.15 and Subpart D, Section 423.45. A summary of plant
processes resulting in water use and discharge follows and a table
specifying the discharge limitations for the varioﬁs processes caﬁ be
féund at the end of this section. Water discharge quality will be
controlled throughithe NPDES permit and no significant adverse impacts
are anticipated.

Bottom Ash Pond Blowdown:
s

AP

Bottom ash will be sluiced to the bottom ash pond. Water w
recycled from the pond for sluicing. Make-up water for the pond wili
be provided by blowdown from other systems as described below. Blow-
vdown from the bottom ash pond will be discharged to the process waste
pond for neutralization and sedimeﬁtation before discharging to the
Red River.

Boiler Blowdown:

Water must be removed from the boiler and fresh, demineralized
water must be added in order to control the buildup of dissolved solids

in the system. This waste stream is relatively high quality water

[

(less than 50 ppm total dissolved solids) and will be used as make-up

water for the bottom ash handling system.



Cooling Tower Blowdown:

Cooling water must be removed frgm the cooling tower and fresh
treated water must be added to prevent the buildup of scale forming
dissolved solids. The blowdown will be used as make-up water for the
bottom ash handling system.

Low Volume Sources:

Low volume sources include demineralizer, floor and equipment
drains, and air heater wash water. Demineralizer dischafgevis pro-
duced from regeneration of ion exchange resin in the demingralizer.
Floor and equipment drains contain oil and will be treated in an oil v
separator prior to discharge. Air heater wash water is drained from
the air heater on the stream generator during intermittent wash cycles.
The discharge from iow volume sources will be used as make-up water
for the bottom ash handling system.

Metal Cleaning Wastes:

Metal cleaning operations remove scale and other deposits from
equipment with acid cleaners. Small quantities of copper and ironlare
removed with the scale and the waste water from these operations will
be collected and routed to the bottom ash pond.

Sanitary Wastes:

Sanitary wastes will be treated in lagoons and the effluent used
as make-up to the bottom ash handling system.

Runoff:

pond capable of retaining a 10-year 24-hour rainfall event. In the

pond, the runoff will be treated through sedimentation and neutralization

to control the suspended solids and pH.
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The oil unloading and storage area will be diked to retain any run-—
off and surfaces within the diked areas will be treated with an imper#ious
material to prevent possible oil contamination of groundwater. A Spill
Prevention Control and Countermeasure Plan will be prepared. Runoff
will be treated in an oil separator and used with the coal storage area
retention pond discharge as make-up for the bottom ash handling system.

Hazardous Materials:

Hazardous materials stored on the site consist of fuel oil storage,
transformer oil, chemicals for the demineralizer and chlorine for the
cooling tower. Storage facilities will comply with standard industrial

practices for these materials.

Waste from water treatment processes will be sent to the bottom

ash pond.

4,2.4 Comstruction

Construction activities on the plant site will result in some
runoff problems. Adverse impacts to water resources in the area will
be.reduced through the activities described below.

Runoff during construction will flow to holding ponds on the site
for sedimentation and neutralizatiom, if required. Diking, terracing
and/or mulching will be employed as necessary and stripped areas will
be revegetated as soon as possible. Discharges from the ponds will be

directed to natural drainage channels in the area. Flow rate from these

ponds will be monitored. Turbidity, pH and suspended solids will be
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controlled according to the new source permit for construction and
operation.

Construction of the intake and outfall structures will likely
cause some temporary increases in stream turbidity that will exceed
the prescribed state turbidity limits. However, construction activities
will be confined, to the extent practicable, to those times of the year
that will result in the least impact to aquatic life; The comnstruction
work on the intake and outfall strﬁctures will be scheduled during
normal low flow periods. Sheet piling will be driven around the
construction work area and all excavated material will be placéd on
the bank above the high_ﬁater level. 'Areas subject to erosion will
be rip-rapped to protect the bank and facilities.

Western Farmers proposes to drill three wells on the plant site
for construction water use. Temporary approval to use 2,420 écre—feet
per year at a rate of 1,500 gallons per minute has already been
granted by the State. This is not expected to have a significant
impact on ground water resources in the area.

4.2.5 NPDES Permit/Monitoring

Western Farmers has made application to Region VI U.S.E.P.A. for
an NPDES permit for the proposed facility, which will state the
monitoring requirements for the project. A copy of the draft NPDES

permit is included as Appendix 6 to this EIS.

-93-



4.2.6 Transmission Lines

4.2.6.1 Hugo-PSO Valliant Segment

This line segment will cross Bird, Gates, Doaksville, Clear and
Garland Creeks. All creeks will be spanned and there will be no
construction on the stream banks. Any chemicals or petroleum
products required during construction will be stored so that they
cannot enter streams.

Erosicn resulting from construction near water ways (streams, etc.)
will be controlled by means of drainage ditches, diking and a revegeta-
tion program coordinated with Soii Conservation Service to rapidly
stabilize the surface to minimize top soil loss and resultant stream
sediment-loading. Heavy equipment will not directly traverse streams

‘unless an existing water crossing or routing around the stream is not
feasible. The root mat will be retained, wherever possible, to
stabilize slopes and further reduce the possibility of soil erosion.

Line construction will likely result in the pqssibility of some
minor short-term stream sedimentation. The environmental effects will
be small due to routing and mitigating criteria. The principal adverse
impact associated with the line is visual. Minor impacts will involve
farming operation restriction and possible land use changes. Some’
bird collision may occur. No significant long-term adverse impacts
are anticipated.

4.2.6.2 Hugo-WFEC Valliant Segment

environmental effects are the same as stated in the previous section

1

and the same envirounmental controls will be implemented.
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4.3 Land/Vegetation

4.3.1 Wetlands, Floodplains and Prime Farmland

REA has examined the potential impacts to wetlands, floodplains and
prime farmland in regard to Executive Orders 11990 and 11988 dated
May 24, 1977, and Secretary of Agriculture Memorandum 1827 dated June 21,

1976.

4.3.1.1 Prime Farmland

Prime and unique farmland was examined in relation to the Secretary
of Agriculture's Memorandum No. 1827, Supplement 1. There are no unique
fafmlands that will be affectedhby the plant, or transmission line con-
struction. Soil characteristics are the primary factor in establishing
prime farmlands and Figure 1-11 in Appendix 1 shows potential cropland
areas that could be classified as prime farmland. AIl three alternate
sites contain prime farmland as shown on Table 7 (page 51) with the
proposed site having the least (25%Z). The tiansmission corridors have
nof been classified as to the possible amount of prime farmland due to
the lack of up—to—daﬁe s0il maps. Additional information is ;vailable
in Section 2.1 of Appendix 2. Land to be corssed by the transmission
line is primarily used for grazing and land on the proposed plant site
has been poorly managed. REA does not believe ﬁhat the pro?osed project
will have a significant adverse impact to prime farmland. In fact, -the
analysis of alternative sites set fdrth in this EIS indicates no feasible
alternative such that conversion of prime farmland would not be necessary

as a result site selection.
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4.3.1.2 Wetlands

Executive Order 11990 states that, "Each agency ... shall take
action to minimize the destruction, loss or degradation of wetlands .
REA knows of no wetland areas located on either the proposed site, or
the transmission corridors. Therefore, no long or short term adverse
impacts associated with the destruction or modification of wetlands

will occur.

4.3.1.3 Floodplains
Executive Order 11988 requires that, "Each agency shall ... preserve

A Tha =« +
The nature

the natural and beneficial values served by floodplains ...
of the proposed project makes it impossible to.completely avoid impacting
any floodplains. Figures 1-7 in Appendix 1 identifies those floodplain
areas that will be affected by the proposed project. The transmission
lines are not expected to impact any floodplains. A part of the intake
structure, discharge structure and a portion of the outfall pipeline
corridor will be located in floodplain areas. There are no practicable
élternatives to the structures located in the floodplain areas and
Western Farmers will take all practicable measures during cpnstruction
and opgration to minimize harm to the floodplain. The physical plant
facilities will not, however, be located in any known floodplain areas.
Figures 2 and 3 on pages 84 and 85 show the relation of the intake
structure to the flood elevations. Construction activities on the

intake and outfall structures.will be scheduled during normal low flow
ect to erosion
will be rip-rapped to protect the bank. The only impacts resulting from
the discharge pipeline will occur during construction. Most of the pipe
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lines will be placed underground and will not cause an adverse alteration
of the floodplain resulting in increased flood hazards. REA does not
foresee any significant adverse impact to the floodplain areas as a
result of construction or operation of the proposed project, which is a
critical action facility and sees no problem in this instance since
(based on the information vailable) the facility is located at an eleva-
tion considered to be above the 500-year floodplain.
"4,3.2 Plant Site

Vegetgtion on the plant site will be affected by the construction
activities and a significant portion will be femoved. Approximatel&,
1,400 acres of vegetation will be removed from the 3,000 acre plant
site. Soils on the site are generally severely eroded and rather thin
due to poor soil management practices such as overg g, About 25
percent pf the area is classified as prime farmland (less than the
other sites), but the land is generally used as pasture land. It is
unlikely that the land would be used for farming if the 1énd was not
taken for the plant. Construction activity will result in the removal
of vegetation as shown below:

Vegetzation Removed (from-WFEC—EA)

Acreage % of Vegetative % of Plant
Vegetative Site emoved Type on Plant Site Area Site Area
Wooded 154.43 37.60 5.16
- Riparian 92.87 28.13 3.10
Interspersed 457.40 49.66 15.29%
Grassland 6£94.50 52.22 23.22
Total 1,399.20 46.76
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A total of 88 plant species were found on ﬁhe proposed plant site.
Existing plant communities are the product of a variety of disrupting
forces from the original land clearing to present mismanagement
practices. Two species encountered on the site were included in the
list of rare and/or endangered plants for Oklahoma at the time of the

survey. These are the water hickory (Caryo aquatica) and the nutmeg

hickory (Carya myristicaeformias). Neither of these is included on

the Federal list of rare and endangered species and are not included
on the most recent Oklazhoma list (1977). The eastern edge of Oklahoma
represents the wes;ern edge of this range and neither species is

nd Kismichi River bottoms near the
proposed site. No species currently listed on either the Oklahoma

or Federal as rare and/or endangered lists were found in the area and
are not expected to be. Existing vegetation will remain on over 53
percent of the plant site.

There are no designated wetland areas on the plant site.

The changes brought about by site development are not expected to
have a significant impact on the site or surrounding area since
productivity of the site was already poor due to previous land
mismanagement. Overall site condition is expected to improve even

with little or no management changes.
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4.3.3 Pipeline Corridors

The intake and discharge pipeline corridors willrbe approximately
100 feet wide and require about 109 acres of land. The pipeline
corridors will be routed to avoid riparian areas and thereby reduce
the magnitude of impact associated with the pipeline construction.
Following construction, steps will be taken to restore the impacted
area in accordance with Soil Conservation Service recommendations.
Land use along the corridors will be consistent with land use patterns
in the area.

4.3.4 Transmission

Tuo5-PS0 Valliant Section
0 Sectinn

s 1
it e & OUgU—I oV aiagiic STLLiz

[€5)

L
Y.

This transmission line is approximately 18 miles in length and
requires a 150-foot wide right-of-way. The 327 acres of land required
are all in agricultural use, with some interspersed woodland. This
proposed routing parallels an existing PSO transmission line and the
new corridor will be an extension of an existing right-of-way.
Utilization of this utility corridor concept will reduce the émount
of iand needed for right-of-way and thereby result in less environ-

mental -impact.
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Almost all soils to be crossed by the line are susceptible to
wind and water erosion when the vegetation cover is removed. Construc-
tion, such as retention of the root mat, will minimize the amount of
vegetative removal and thereby reduce erosion potentials. Existing
roads will bé used to the greatest extent practicable to reduce the
need for new accéss and construction roads. Land crossed by the
transmission line is primarily used for grazing and can continue in
this function following construction. It is not known what percentage
of soils may be classified as prime farmland, although the presence of
the line will not prevent the land from being farmed if this should be
desired. Since transmission lines have only a slight impact (minor
inconvenience to farming operations) oﬂ agricultural uses of lands
crossed, REA does not consider the question of Prime Farmland to be
critical in this instance.

It is iikely that some soil disturbance, including rutting by
construction equipment; will occur during construction. Reseeding and
land restoration will be carried out in accordance with Bureau of Land
Management and Soil Comservation Service guidance.

A small amount of vegetation will have to be removed from the
final‘route. Vegetation tb be crossed can generally be classified as
pasture, range and forested areas. Forested areas consist primarily
of oak, pine, elm and hackberry. TForested areas will be avoided if
possible and only vegetation tall enough to create a problem will be
the root mat will be

removed. Where removal of trees is required

5

retained to minimize soil erosion potential.
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The grassland areas are generally covered by coarse bunchgrasses
such as sporololue, panicum and little bluestem. Common forbs include
gummed snow—on-the-mountain and rattlesnake master. These species are
common to this part of Oklahoma and construction of the line is not
expected to result in any significant impact.

Transmission line routing will attempt to avoid any rare and
endangered species if they should be located on the transmission
corridors.

USDA and USDI gpidelinés regarding the locating and cqnstrugtion
of transmissioh lines will Se followed. There are no desiénated
wetiand areas along the proposed transmission line routes.

4.3.4.2 Hugo-WFEC Valliant Section

This line is approximately 11 miles long and will require a
100-foot right-of-way. As with the Hugo-PSO line, the land érossed
is all in agricultural use.

Anticipated environmental impacts resulting from this line segment
should be no different from that described above.

Figure 5 locates the proposed lines.
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4.3.5 Transmission Line Maintenance Practices

Routine maintenance on the transmission lines will include the
following:

1. Fach line is flown about every 60 days.

2. Lines are patrolled on foot once a year.

3. A planned 10-year pole maintenance program. This includes
digging around the base ofveach pole, inspection boring just below
the ground line and re-treating this area before backfilling or
replacing the pole as required.

4. When non-emergency repairs are reﬁuired, they are performed
when soil and terrain conditions are best to minimize damage of the
land.

5. The desires of the landowner are followed concerning the
restoration of areas disturbed by maintenance.

No pesticides or herbicides will be applied for line maintenance
unless specifically requested by the property owners. Chemical use
will be determined on a case-by-case basis and only those approved
by the Emvironmental Protection Agency, Department of Agriculture, and
Department of Interior.

4.3.6 Rare and/or Endangered Species-Flora

No rare and/or endangered species are expected to be impa;ted by
any of ﬁhe proposed construction, or operation activities. Although
two species found on the site were included on the Oklzhoma list of rare
re no longer listed. There are no
species currently listed on either the Oklahoma or Federal rare and/or

endangered species lists that have been, or are expected to be found

in the area affected by the project.
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4.4 Fauna
4.4.1 Plant Site
Wildlife on the plant site will be affected by construction through
the removal of vegetation and the resulting destruction of wildlife
habitat. The site has been severely overgrazed in the past and
consequently the suitability of wildlife habitat is Tess than it
might otherwise have been. About 53 percent of the on-site vegetation
will not be removed in the site clearing and construction operations.
This land will continue to be available as wildlife habitat. There
are 37 marmal species that have ranges and habitats which include the
proposed power plant site. Only 16 species of mammals have been found
on the.proposed site. A list of species that may occur on the site
and those that have been observed to date can be found in Appendix 7.
None of these species is listed as rare and/or endangered by either
the U. S. Department of Interior or the State of Oklahoma. On-site
investigations have resulted in Tittle wildlife being found. A detailed
terrestrial biology report is available if more information is reguired.
Birds were sampled in each of the habitat types on the plant site.
The studies documented 55 species of birds during the Tate summer and
fall sampling periods. No rare and/or endangered birds were cobserved on

the plant site.
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Wildlife displacement will occur because of the construction
activities and likely result in secondary impacts in the areas to
which the animals move. The result of this activity could be a Toss
in the number of animals. However, the Tow wildlife population
currently existing on the site will reduce the severity of disruptions
caused by site development. The only exceptions are Bobwhite quail
and mourning dbves which can be expected to be moderately impacted.
About 15 percent of the interspersed habitat, preferred by quail and
mourning doves, on the site will be removed by site development
activities. The displacement of these species caused by this
activity may resuit in some adverse impacts.

Reptiles and amphibians were sampled opportunistically, by lTooking
for signs of their presence and also sightings. Thé studies indicate
that no rare or endangered species are Tocated on the site. More
detail on species tan be found in Appendix 7.

Long-term impacts are expected to be minor and it is pbssib]e
that the proposed project may even benefit wildlife on the plant site.
The overgrazing and poor land management practices of the past will

cease with site development leading to a potential improvement in

wildlife conditions.
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4.4.2 Pipeline Corridors

Construction of the intake and discharge pipelines are expected
to cause only minor wildlife impact. The pipeline corridors will be
"located outside of riparian areas to lessen the potential impact of
the action.i Removal of trees on the pipeline corridor will represent
the primary land change. The corridors are off the plant site and
depending upon the right-of-way agreement, may or may not be under
the control of Western Farmers. If the corridors are not used for
agricultural purposes, it is likely that wildlife utilization will
increase. An access road will lead to the intake structure, but it

is not planned to maintain a road along the entire corridor.
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4.4.3 Transmission Lines

4.4.3.1 Hugo-PSO Valliant Segment

A relatively wide variety of species are present in the area
traversed by the proposed line. Since the new line will be parallel
to an existing transmission corfidor, much of the area has been
previously cleared. This will limit the change in habitat that can
result from line construction.

Construction noise will disturb wildlife in the area. The
disturbance will be rather short-lived and animals are likely to
resume the use of agricultural, pasture and shrub land following
construction. Woodlands will be changed with the inclusion of distinct,
open areas, with the subseéuent establishment of shrubby margins along

.the woods edge. The actual line routing will avoid woodlands to the
extent possible.

Field examination of the transmission corridors has not been
performed, although no siénificant differences from plant site conditions
are énticipated. Common mammals in thevarea to be crossed by the‘line
include white-tailed deer, gray and fox squirrel, cottontail rabbits,
ninebanded armadillos, raccoon, opossum and coyotes. Based on plant
site examination, it is concluded that most of the species have
relatively low population levels and will not be adversely affected by
the proposed line. No rare or endangered species are known to exist
in the area. A field examination of the proposed corridor will be
performed before construction begins and modification madevto the
specific line routing if required.

However, due to the previous clearing in the area, it is expected

that the transmission line will have little impact on area fauna.
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4.4.3.2 Hugo-WFEC Valliant Segment

Impacts will not be appreciably different than those described
above. ’

4.4.4 Rare and/or Endangered Species-Fauna

Investigation of fauna to date have resulted in no rare and/or
endangered species being found. All areas to be affected.gy the
project show a relatively low wildlife population. Biological
investigations are continuing and final information will be updated,
if required. Based on investigations completed to date, there will be
no impact to rare and/or endangered species.

4.5 Historic and Archaeological Sites

4.5.1 Plant Site

There are no historic sites on the plant site, nor an& close
enough to be impacted by construction and operation of the project.
A summary of nearby historic sites in relation to the projgct is
presented below:

A. TFort Towson-—approximately three miles northeast of proposed

plant site.

B. Doaksville-—two miles northeast of proposed plant site.

C. 01d Chief's House--nine miles northeast of prqpqsed plant site.

All three sites are listed in the National Register of Historic
.Places. A:listing of other historic sites inkthe area can be found in

Section 1.4.5.1 of Appendix 1. An archaeological field survey has been

osed site A letter from the State Archaeologist
can be found in Appendix 1 of the EIS. No historic or prehistoric

resources of potential significance were found.
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Construction and operation of the proposed project will not affect
any known archaeological sites and is sufficiently removed from any
historic sites that no impact is anticipated. However, if an item of
apparent archaeological or historical interest should be found, the State
Archaeologist and/or State Historic Preservation Officer will be notified.
The area where the discovery is made will not be disturbed until a deter-
mination on the importance of the find is made. No effect is antiqipated
to any properties listed or eligible for listing in the National Register.
| 4.5.2 Pipelines

The intake and discharge pipelines will not affect any known
archaeological or historic sites. If any potential historic or
archaéologica1 artifacts should be uncovered during construction, work
in that location will cease. The State Archaeologist will be notified
of the find and following his decision, work will resume, or the

corridor will be modified to avoid the find. No effect is anticipated

-t

0 any properties Tisted or eligible for listing in the National Register.
4.5.3 Transmission

Figure 2 shows the relation of the proposed lines to the existing
PSO lines and the nearest historic site. It is not anticipated that
any adverse impacts will result from the line location. The State
_ Historic Preservation Officer and State Archaeqlogist have been
contacted regarding the location of the proposed Tines. Responses
received from these officials indicate that the proposed transmission

his effect can be found 1in
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Appendices 4 and 5 of Appendix 2. No effect is anticipated to any

properties Tisted or eligible for listing in the National Register.
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4,5.3.1 Hugo-PSO Valliant Segment

01d Fort Towson and the 01d Chief's House are the historic sites
6f primary interest in the area of the transmission line corridor.
These sites are outside the proposed corridor by more than two miles
respectively. The proposed line will be adjacent to an existing PSO
transmission line-and segments may be visible from the historic sites.
The existing PSO line has not had any known impact on the sites and it
is anticipated that the proposed line will not result in any
impacts. An archaeological survey will be made before line construc-
iion beginé, if required by the State Archaeologist. Use of a trans-
‘mission line corridor will allow the final route selection to avoid,
if necessary, any archaeclogical sites that may be found.

4.5.3.2 Hugo-WFEC Valliant Segment

This proposed transmission line corridor travels north and east to

the WFEC Valliant Substation and has a potential impact on both 0ld Fort

Towson and the 01d Chief's House. The line will pass within 1/4 mile
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of 0ld Fort Towson and 3/4/ mile of the 01d Chief's House. Segments of
the line will be visible from both sites. REA's interpretation of the
"Criteria for Effect' as stated in the National Historic Preservation

1t

Act of 1966 leads us to the conclusion that a finding of "no effect”

can be made for the proposed action. ﬁf_ggquired by the State arc@agglogist,

an archaelogical survey will be made of the line corridor before final
route selection, with the results of the survey sent to REA.
4.6 Recreation |
4,6.1 Elggi

No recreational facilities will be created or advéréely affected
as a result of the proposed project.
4.6.2 Pipeline

No recreational facilities will be created or affected by the con-
struction of the pipeline. Following construction, the pipeline corridor
will be allowed, to the extent practicable, to revert back to the pre-
Tntil a final agreement is reached, it is not
known if the land will remain under the control of the individual.land-
owners. The access road to the intake structure will not be available
to the public.
4.6.3 Transﬁission

The transmission lines are routed to avoid conflict with existing
and proposed recreatiqn areas. The transmission line right-of-way will
1ikely remain the property of the present landowners and Festérn Farmers
T miiv Y n casement on the property

v nurchage n
vy purchase an easement on the propert V.
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4.7 Aesthetics
4.7.1 Plant
The topography of the area will limit the visibility of the

proposéd project. Forested areas around the plant site will further
limit the visibility of the proposed plant from nearby observers.
Architectural featuresléf the plant will be chosen to be aesthetically
pleésing and functional in design. Revegetation and 1andscapigg will
be planned to improve the site's appearance. The primary off-site
visual impact from the plant will be the stack. Water vapor plumes
from the stack and coocling tower will also be visible dépendiﬁg on
weather conditions.

4.7.2 T:ansmission

U. S. Highway 70 and the Hugo-PSO Valliant transmission line segment
will pass within approximately one and one-half miles south of the
Raymond Gary Recreational Area. Both lines will be constructed on
wooden "H'-frame structures, with about 7.3 structures per mile. The
lines will be built according to USDA-USDI Guidelines for Transmission

'

Lines to best minimize the line's aesthetic intrusion on the landscape.
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4.8 Aviation
4.8.1 Plant

The Federal Aviation Administration will be notified of the proposed
constrgction and will be given the épportunity to review this impact
statement. Aircraft warnings (lights, etc.) will be installed on the
power plant stack as required. The nearest airfield is approximately ten
miles from the plant and no significant impacts to aviation are expected.
4.8.2 Transmission

The appropriate forms and routing map will be filed with the Federal
Aviation Administration for the proposed transmission linés. Experience
with transmission lines of the size propdséd (138 kV and 345 kV) has

- s
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4.9 Noise
4.9.1 Plant

The equipment associated with a large fossil fuel-fired steam-
electric generator has the potential of producing high noise levels.. To
protect the health and welfare>of the plant personnel, permissibie noise
levels set forth in the William-Steiger Occupational Safety & Health Act
of 1971 and the Walsh-Healy Public Contracts Act of 1967 for personal
exposure will be observed by the engineering plan for the proposed project.

Equipment, with the potential for producing excessive noise, will be
purchased with specified noise limits or with noise suppression designed
into the system. It is expected that most areas of the plant will be at
or below 90 dBA; exposure to which is l1imited to eight hour periods by
OSHA regulations. Areas with higher noise levels will be divided from

other areas of the plant by enclosures containing suitable noise



suppression qualities. Noise suppression equipment will be provided
when feasible and, where necessary, personal protection devices will
be issued and signs established for employee protection.

A day-night sound-level (Ldn) of 55 dBA is the level identified by
EPA as being reguisite to protect the public health and welfare with an
adequate margin of safety for both activity interference and hearing loss.
Ldn is defined as the equivalent "A" weighted sound-level during a 24-hour
time period with a 10-decibel weighting applied to the equivalent sound-
level during night-time hours of 10 p.m. to 7 a.m.

The nearest dwelling is located approximately 6,600 feet from the
proposed site, where the "A' weighted sound-level is estimated to be less
than 60 dBA. This is in a rural area with no current industrial activity.
Western Farmers will monitor noise at this location if complaints should:
arise during plant construction. FolloQing start-up, noise monitoring
will be performed to obtain site boundary noise values.

The plant site is bordered on the north by U. S. Highway 70 and the
St. Louis-San Francisco railroad. There is no development on any of the
other plant site boundaries. Noise levels will be measured as specified
above.

Sound pressure levels due to power plant related noise sources at
the property lines are normally not expected to exceed a sound pressure
level equivalent to an "A" weighted sound level of 67 dBA. This is

based on a 1,500-foot minimum distance between plant and property line.
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Sound pressure levels at thg nearest present residence and in
areas of potential future development are not expected to exceed the
EPA recommended 55 dBA Ldn. Following start-up of the proposed unit,
sound preséﬁre levels will be recorded at the above-mentioned locations
and at the plant boundaries. The results of these measurements will
be submitted to REA and if found to be excessive, appropriate action -
will be taken to reduce the levels.

4.9.2 Transmission Noise, Electromagnetic Radiation and
Electrostatic Effects

The leaking of electrons from the transmission line (corona) to
the surrounding atmosphere is responsible for audible noise, radio and
TV interference and ozone ﬁroduction. For wet conductor conditions,
the audible noise level 100 feet from the centerline of the 345 kV
transmission line is estimated at 35 dBA. No problems of radio or TV
interference are ekpected to occur. Television interference is not

expected to result from operation of either the 138 kV or the 345 kV

-t

line during fair or foul weather. The 138 kV line is not expected to
affect radio reception, although some interference from the 345 kV line
could occur. Corona impact 100 to 200 feet from the centerline of the
transmission line is expected to have little or‘no effect on fair
weather radio reception in the primary service area of the station.
Foul weather reception will be somewhat reduced near the line, although
interference is expected to be minimal beyond 450 feet from the line.

) .

cases where the transmission line is located nearer than 200 feet to

1 1 3 L 1

&)

a permanent resident and causes
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interference, Western Farmers will work with the resident to minimize
interference to the extent practicable.

Corona discharge could result in the generation of ozone in addi-
tion to the radio and television interference described above. The
paper "Oxidant Measures in the Vicinity of Energized 765 kV Lines" by

M. Frydman, A. Levy, and S. Miller, IEEE TRANSACTIONS ON POWER APPARATUS

AND SYSTEMS, 1973, page 1141, describes tests made on oxidant concentra-
tions near 765 kV lines. Although the instruments used could detect an
increase in oxidant concentration of two parts per billion, the test
concluded that "no ozone contribution attributable to the transmission
lines was detectable during the tests.'" Therefore, it is highlyvunlikely
that any measurable quantities of ozone will be produced by the proposed

345 kV lines or the 138 kV lines.

L TR
ne accumultd—

A secondary effect of transmission line operation is t
tion of an electric charge on conductive objects in the vicinity of high
voltage lines. To minimize, or prevent electrostatic shock, fences and
other conductive objects will be grounded. Grounding procedures will
be such that annoyance level (ImA or greater) shocks will be Qliminated.
Upon completion and eﬁergization of the transmission lines (both 138 kV
and 345 kV), Western Farmers will measure induced current levels and take
action, as required, to insure that the I1mA limit is not exceeded. Re-
sults of these measurements and a summary of actions taken, such as increased
grounding, will be forwarded to REA at that time. |
4.9.3 Substations

"Transformers at the substations will emit a continuous low-le

60 Hz hum. Control of radio and television interference will follow
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applicable criteria from the "Radio Noise Design Guide for High Voltage
. Transmission Lines," Volume PAS 90, No. 2, pubiished by IEEE, dated
March/April 1971. Noise level tests will be conducted at the substation
boundaries following energization of the stations. Results of these
measurements will be submitted to REA. If excessive operational noise
levels are found, corrective measures, such as increased screening, will
be applied.

The 345 kV line will terminate at the existing PSO-Valliant 345 kV
Substation. Af most, an additional bay will be required inside the
present substation facility to accommodate the new line. The 138 kV
line will terminate at the existing WFEC—ValliantASubstatién.

4.10 Coal

4.10.1 Supply and Transport

Coal will be supplied from the Powder River Basin in eastern Wyoming.
Western Farmers has no plans to enter the coal mining business to provide
coal for this proposed unit. The coal will come from an existing mine,
which is subject to all applicable Federal regulations regarding mining
and reclamation. The overall environmeptal.impact of the coal mining
operation has been covered in the Powder River Basin Impact Statement
prepared by the U.S. Department of Interior.

Coal wiil be delivered to the site by unit train over the tracks
of the Northern and Frisco Railways. The coal will be blended at the
mine to insure that it is within contract specifications to meet‘appli—
cable emission regulations. Rotary car dumpers will unload the unit
trains when they arrive. The goal will be weighed and conveyed to the

storage area by a conveyor system. All active handling points will be
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completely enclosed to prevent fugitive dust. The live coal storage silos
can supply the plant for at least 66 hours at full load and the dead
storage pile can supply the unit for 90 days at full load. Western
Farmers intends to own the rail cars that will haul the coal.
4,10.2 Analysis

Coal for use in the proposed plant will have the following proper-
ties on an average as-received basis:

Ultimate Analysis

Element . Pargent
Carbon 49.54
Hydrogen 3.47
Oxygen . 9.40
Nitrogen 0.67
Sulfur , 0.486
Moisture 29.65
Ash 6.78
Heating Value 8127 BTU/1b

A maximum weighted average sulfur content of 0.6 pounds of sulfur
per million BUT (MBTU) or compliance with the New Source Performance
Standards of 1.2 1b/MBTU fired are the terms stated in the coal contract.
Western Farmers will blend the coal, as required, in order to insure that
sulfur dioxide emissions do not exceed 1.2 pounds per million BTU. Emis-
sions from the plant are discussed in Section 4.1.1 of this EIS. A
trace element analysis is included in Appendix 4 and an evaluation of
trace element emissions can be found in Section 4.1.1.4 of the EIS.
4.10.3 Ash and Sludge Disposal

Combustion of coal in the boiler will result in the generation of

fly ash and hottom ash.
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Fly ash particles flow through the boiler. in the flue gas and
approximately 9§ percent of the ash particles are removed in the
precipitator before the flue gas is discharged from the statk.»
Bottom ash is composed of ash agglomerate that collect in the ash
pit at the bottom of the boiler. The 6.78 percent ash coal proposed
for use in the boiler will produce approximately 28,000 1b/hr of fly
ash, of which about 400 1b/hr will be discharged from»the stack, andb
7,000 1b/hr of bottom ash.

Bottom ash (approximately 7,000 1b/hr) will be collected in a
water filler reservoir, ;rushed and hydraulically conveyed to the
bottom ash pond. Fly ash will be pneumatically conveyed from the ‘
precipitator to storage silos. The fly ash will then be pumped dry
from the storage silos to the ash pond. Water spray will be used in
the disposal area to minimize fugitive dust problems. The ash storage
areas are designed to be available for the 35-year lifetime of the
plant. | |

Leaching will be minimized by lining the waste disposa] areas
with either a clay or plastic liner, ff necessary. Trace elements
that remain in the ash will be locked in when the ash sets and are
not anticipated to leach from the disposal area. If the trace ele-
ments emissions in Table 13 were all assumed to go to the ash disposal

area, this would represent about 0.04 percent of the total ash. Fly

Point Sources.”
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The ash from the proposed coal sets as concrete when wetted, which
will further reduce the possibility of leaching.

Sludge disposal is not a problem with the proposed unit since
a flue gas desulfurization system is not contemplated. However,
the plant is being designed so that a flue gas desulfurization
system can be added in the future, if required.

4.11 Fugitive Dust

4.11.1 Construction
Construction activities, especially those involving earth-moving
operations will generaté dust from equipment movement and also wind
erosion. Dust will be reduced by wetting and reseeding and mulchiﬂg
will take place as soon as possible.
4.11.2 Qgération
The majo? sources of fugitive dust during operation will result
from the coal handling and ash disposél areas. Coal handling and lime
storage, if required, will generally‘take place within enclosed structures
with the exception of the dead storage area. |
Dust generated during the unloading and conveying processes will
be collected in several baghouse collectors. Dust from the baghouse
collectors will ultimately be disposed by combustion in the boiler.
The following features are included to control dusting problems:

1

A

tx
[

aghouse type dust collectors at each belt transfer point.
2. All coal-handing structures will be totally enclosed, in-

cluding the conveyor galleries.
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3. The two-—yard stockout areas will be designed to minimize
dusting.

4, The large, liV? volume of the coal storage silo will reduce
the -disruption of the treated dead storage piles.

Fly ash is handled in closed containers and little dust
problems are anticipated in transfer from the collection silos
to the transport trucks. The ésh will be wetted at the disposal
site to minimize dust generation. Western Farmers does not plan
to pave the haul road from the plant to the disposal area so there
will be‘some dust generated. We;ting will serve to reduce the

generation of dust from the haul road.

4.12 0i1

The proposed plant will require No. 2 fuel oil for start-up
and flame stabilization of low loads. The oil will be delivered
to the plant by either truck or rail tank cars and stored on-site
 for use as required. Although the oil storage facilities have
not yet been designed, itris likely that 450,000 gallons will be
stored in steel storage tanks. The tanks will be diked for spill
protection and Western Farmers will file a Spill Prevention and
Countermeasure Plan for the facility. The tanks will be con-
structed to comply with Regulation No. 15 of the Oklahoma Clean

"Adr Act to control hydroactive emissions.
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4.13 Socioeconomics

4.13.1 Population and Employment

Construction and operation of the proposed generating plant
will have an impact on the people and economy of the area surround-
ing the site. A detailed study of the socioeconomics of the area
was prepared and is available to those in need of more information
in this area. This section of the EIS is also supplemented by
Section II.4.6 in Appendix 1.

The proposed project will result in temporary and relatively
short-term impacts from the construction efforts and longer term
economic Impacts over the 35 year life of the plant. Peak employ-
menﬁ during construction is estimated at 800 employees. If Units 2
and 3 are constructed, a new peak of 912 embloyeés is anticipated.
This would occur if comstruction began on Unit 2 while peak activity
was taking place on Unit 1. Employment figures will gradually peak

and then decline over approximately a four-year period for the

proposed unit thereby reducing the imﬁact on the Hugo area. Previous

studies indicate that a relatively long construction period helps to
minimize the socioceconomic impact. It is estimated that several
hundred permanent employment positions will be created as a result of
the project.

A construction workforce living within commuting distance of
the construction site will also tend to reduce the socioeconomic
impacts. For the proposed project, it is estimated that approxi-

mately 35 percent of the workforce will be within daily commuting
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The remainder of

distance and 35 percent will be weekly commuters.
the workforce will be temporary residents and will have the great-
est impact on community services since they will locate their
families in the area.

Construction contractors generally employ a relatively small
number of permanent employees and rely on the local area's labor
reéource pool to provide laborers and skilled workmen. However,
the percentage of local workers will be higher during the first
several months of construction due to the immediate need for gen-

eral nonskilled and semiskilled labor. Construction activity will

cause an increase in service industry employment and add to the

shows the indirect employment approachingVZIO people during the
projected construcéion peak. The model also indicated that the
project annual growth rate for towns in the area should not exceed
10 percent. fhis is the limit at which local service capabilities
are strained, as estimated by the Denver Research Institute. If
the annual growth rate exceeds 15 percent, a total breakdown of

local and regional institutions could occur. Hugo will have the

greatest population impact followed by Idabel and Paris, each area's

annual growth rate projected to be below 5.0 percent; a level at

which no significant adverse impacts on the area are expected. It

e

s estimated that Paris, Texas, will absorb about 36 percent of the

immigrating population and thereby reduce the impact on Hugo. The



larger community base is expected to reduce the impacts resulting
from the proposed project from that experieﬁced with other energy-—
impacted communities.
4.13.2 Housing

A major area of coﬁcern is the housing required for the em-
ployees who are not daily commuters. It is estimated that the

distribution pattern shown below will apply:

Permanent--
Weekly Commuters Temporary Residents Iﬁd&ggg“g;;ioyees
50% Mobile Homes - 75% Mobile Homes 75% Single-Units
50% Boarding Rooms, etc. 20% Multi-Units 20% Multi-Units
5% Single-Units 5% Mobile Hoﬁes

Since construction force buildup will be gradual, proper plan-—

ning can reduce the overall impact. Because of the temporary nature

of the construction workforce, mobile homes are considered the

logical alternative in providing adequate short-term housing fa-

toward: (1) improving and expanding the existing mobile home parks;

(2) the location of proposed parks; and (3) the regulations govern-

ing the areas designated as mobile home site areas. Boarding rooms, -

which include motels, hotel and other miscellaneous types of living
quarters will also likely be heavily utilized by the construction
workforce. Permanent employees will be more likely to utilize

1 i

(g

sing cs as shown in the azbove table. The site area

e—un
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is generally characterized by an adequate vacancy rate for single-
unit dwellings for sale. This includes construction population
impact, but the gradual increase in demand should allow adequate
lead time for new construction. Upgrading of existing substandard
units, as supply and demand functions dictate, could alleviate some
of the supply problems. This type of renovation will be helpful
in improving the existing community structures and can provide
usable housing units in less time. The demand for the multi-unit
accommodations will exceed that for single-unit structures. This
is due to the high percentage of single-unit dwellings in the site

area and a corresponding lack of multi-unit dwellings. This demand

At 3 he

iike the single-unit structures will be characterized by 2 g
buildup, allowing significant lead time for local building iﬁdus—
tries to respond. |

Planning will allow for the impact to be minimized. To mini-
ﬁize the housing impact, Western Farmers has met with local planning
agencies and provided information relative to the anticipated popula-
tion increases. Western will heip to establish an "Energy Impact
Plan" to define impacts to expect and programs to deal with the
long-range as well as the short-term adjustments to be established.

This will aid the communitiés in mitigating possible negative impact.

4.13.3 Health and Soc¢ial Services

The Choctaw area has one physician to every 771 people and a

ital beds per thousand. Health services appear to be
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adequate for the construction phase of the project, but these ser-
vices should be reexamined on a community basis during this period.
It is possible that unique characteristics inherent to each com-
munity could affect the adequacy level.

Choctaw County has a high percentage}of public assisténée
(19.3%) and it is possible that the population influx could result

in an increase in need for assistance.

It is expected that case locads involving family counseling,
child abuse, children services, and transit services would increase
proportional to population increases. On the other hand, cases in-

volving income maintenance would probably increase at a less pro-

portionate rate. This {s primarily due to the inc eagsed employmen

opportunities associated with the plant's construction.
Fire and police services will also encounter an increased work
load although the extent is difficult to evaluate at this time.

4.13.4 Community Services and Economics

Excess capacity is available to Hugo, Idabel and Paris in both
water and sewage systems. No negative impacts are anticipated in
these areas due to the available capacity.

Recreational facilities are available in the area and no nega-
tive impacts are anticipated. Choctaw County has mény lakes, reser-—
voirs, parks and other recreational areas totaling over 24,000 acres.

As a general rule, the Urban Land Institute considers 20.5 acres of
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recreational space per 1000 populus to be adequate. In addition,
approximately 90,000 acres are available at Lake Texoma, which is
within 60 miles of the plant site.

School-age population increases, as developed by‘the gravity
model, show an anticipated peak of 302, 195 and 63 students for
Hugo, Paris and Idabel town areas respectively. This represents
a modest annual growth of less than one percent for the Hugo towﬁ
area which is the greater impacted community. Tﬁis would indicate
‘that the impact to the educational institutions should be minimal.
However, the possibility of occasional s&sté@ overload does exist

_if the residential distribution changes drastically or if the school-
age populatisn'iaflcw is not normally distri
bances, if they should occur, are expected to be short-term with area
adjustments made by the various school districts involved.

The average annual payroll for the proposed unit is estimated
to approach $1.8 million and it is also estimated that an additional
$1.63 million will be generated by the operational workforce payroll.
A majority of this increase will be speﬁtyin the area and will gen-
erate additional demand for goods and services.

This increase_in the areas' mean worker income will result in
not only substantial personal income tax receipts, but also, in-
creased revenue from personal property taxes, sales tax, gasocline,
cigarette tax, alcohol tax and other miscelianeous revenue

generating assessments.
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With the influx of money in the area and increased demand for
services, local rent, ﬁotel/boarding rooms, housing costs and other
costs may likely increase. While the entire economﬁ will benefit
from the increased income, such services as recreational, restaurant
and grocery establishments will experience a higher marginal share.
There will be some lag experienced in revenues from the project (taxes,
etc.) in relation to increased service requirements brought about by
construction activities. That is, demand on housing and community
services will occur before the tax base is augmented by the project.
The increasgd money volume will have a possible negative spin-off
effect, resulting in slightly higher prices for goods and services for
the entire area. It is expected that virtually every person will be
affected either directly or indirectly by the economic consequences
of the proposed project. |

4.14 Previously Classified Areas

No National Forests, State Forests, wildlife refuge or other
previously classified areas will be affected by the proposed power
plant or associated transmission lines.

4.15 Beneficial Environmental Effects

4.15.1 Improve/Maintain Quality of Life

The proposed project is needed for Western Farmers® members
to meet the increasing demands of their consumers. Construction
and operation of the proposed unit will provide the member coopera-
tive with an adequate and dependable supply of wholesale power at
a reasonable cost. Much of the electrical energy produced by the
plant will be used by the fa:mers and ranchers who comprise the

economic base of southeastern Oklahoma. This will help to insure



that economic development of the area will not be limited due
to power deficiencies.

The economic stimulus resulting from éonstruction and opefa—
tion of the unit will cause persomnal income Increases, which can
result in increased tax revenues generated by increased sales.

4,.15.2 Natural Resources/Energy

Western Farmers is currently dependent on natural gas for all
its electrical generation. The proposed project is an important
first step to make Western Farmers less dependent on natural gas
and begin the conversion to a coal-fired generation base. This

will allow the gas to be used in other areas such as home heating.

The changes in land use patterns that would be brought about
by the plant construction and operation can 5e considered a major
beneficial effect. Present vegetation will remain on over 53 per-
cent of the plant site area, approxiﬁately 1,592 acres. The re-
moval of intense gfazing pressure from these unoccupied areas will
inevitably result in successional changes that will allow greater
biological productivity, greater species diversity, more suitable
wildlife habitat and the production of biological communities more
similar to those native to southeastern Oklahoma and more aestheti-

cally pleasing to local inhabitants.

[

Riparian areas will develop a shrubby understory which will be
beneficial to birds, herptiles, and small mammals. Mourning dove,

quail, and songbird habitat will be significantly enhaﬁced, following

completion of comnstruction activities.
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The net effect is expected to be bemeficilal to
flora and fauna.

4,16 Unavoidable Adverse Environmental Impacts

Efforts will be made during construction and operation to mini-
mize any adverse impacts resulting from the proposed project. How-
ever, even with all precautions, certain impacts cannot be avoided.
These are discussed below.

4.16.1 Plant

4.16.1.1 Flora and Fauna

Flora and fauna will bé adversely affected through habitat
destruction resulting from construction activities. Flora will be
killed and animals derivin shelter and breeding territories
from the affécted land must either move, or be deétroyed. Displaced
animals may be lost if the areas they migrate to already support
a full population. The new animals will place additional stress
on the prime resources of food, shelter and territory, with the
increased competition resulting in a net loss of animals. This is
expected to be less serious in the present situation due to the

condition of the land and a general paucity of animals.

4,16.1.2 Air and Water

Construction will result in increased dust and sediment load-
ings in the Kiamichi and Red River. These effects are temporary
and should be controlled to within applicable State and Federal

standards.
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Operation of the unit will result in emiésions to the air
and the Red River. These will be controlléd to within Federal
and State standards. The plant will use up part of the available
air increment, which could impact on future development in the
area.

The proposed unit will release a maximum of 47.55 toms per

day of sulfur dioxide, 3.96 tons per day of particulate and 27.74
tons per day of nitrogen oxides. The unit will be in compliance

with all applicable emission and discharge regulations and little
or no adverse effects are expected to flora and fauna in the area.

The ground level concentrations of emissions in the area are cal-
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Increased ground level concentrations resulting from operation of
the proposed unit will be within the allowable Class II increment
as established by the U.S.E.P.A.

The cooling towers are expected to evaporate a maximum of
5.72 million gallons per day on a summer day. Under most meteoro-
logical conditions, this will condense and form a visible water
plume exténding from the cooling towers.

' The plant will be responsible for the addition of blowdownm
wastes and heat to the Red River. All wastes will be treated and
passed through the bottom ash pond and process waste pond before
being discharged. All 1iquid discharges will be treatéd, as re-

quired, to comply with applicable effluent guidelines for power




plants. Therefore, it is concluded that, although discharges will
occur, they will not have a significant impact on human health or
welfare, wildlife, or the aquatic life in the Red River.

4.16.1.3 Socioceconomics

Some socioeconomic impacts will result from the proposed
project. The impfoved economy and resultant higher prices will
likély have an adverse effect on fixed income people in the area.
Land use changes could also occur that would result inm a reduction
of currently agricultural and vacant land and a change to greater

industrial use.

4.16.2 Transmission

Substation will require approximately 472 acres along 29 miles.

Line routing will avoid trees whene&er possible, although some trees
may be impacted. Due to the agricultural nature of the area, limited
adverse impacts afe expected to result from the lines. Wildlife
habitats will be primarily affected where present woodland may be
removed.

Clearing the land may result in some soil erosion which could
occur in the form of topsoil loss, sheet erosion, rilled and gullied
slopes, and gullied waterways. Soil erosion problems will be con-
trolled to the extent possible through a soil stabilization program

coordinated with the Soil Conservation Service, Forest Service,
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appropriate State agencies and private landowners in affected areas.
In general, erosion problems will be short-term.

The transmission line and cleared right-of-way will remain a
visual presence throughout its life. The right-of-way will be
restricted to nearly all devélopment purposés, although agricul-
tural ana recreational use ﬁill be possible following construction.

4.17 Relationship Between Local Short-Term Uses of Man's Environment
and the Maintenance and Enhancement of Long-Term Productivity

Utilization of the site for the generation of electricity can
be revised as a short-term use of land, air and water resoﬁrces
when viewed on the time scale of several generations. However, it
is likely that the site will be used for power generation beyond the
life of the proposed unit. It is not likely that the site will
return to preconstruction conditions due to major on-site changes
resulting from the water storage pond, ash ponds and possible
sludge ponds.

Plant operation in conjunction with already existing background
contamination is not expected to result in any significant long-term
effects to air and water quality in the area. Construction and
operation of this facility will not preclude future industrial de-
velopment in the area and may enhance development through the
availability of electrical energy.

Application 6f land management may allow portions of the site

to be opened to grazing sometime in the future. The initial removal



of this land from agricultural activity through the construction
of the power plant will result in a reversal of previous land mis-
management. This may enhance the development of a more diverse
biological habiﬁat and lead to increased productivity on that

part of the site not used for power generation-related facilities.

Water used by the plant will be renewed through the hydrologic
cycle, although not necessarily in the same area from which it is
taken. Flora in the Kiamichi River will not be adversely affected
by the plant and other development, or recreational uses of the
river will not be precluded.

The consumption of coal and oil will provide the short-term
benefit of electfical energy, while reducing reserves of these
fuels available for future use. Coal is our most abundant fuel
reserve and the 50 miilion tons required over the 1ife of the plant
repfesents 0.002 ?ercent of the total estimated resources of 3.2
trillion tons stated in the 1974 Keystone Coal Manual. 01l use is
1imited to start-up and low load flame stabilization, which will
1imit the total quantity consumed over the life of the project.
Avoidance of natural gas and reduced use of o0il will frée these
materials for home heating and use in the petrochemical industries.

The transmission lines associated with the project will require

restricted, but no significant effect is anticipated to the agri-

cultural activities common to the area. Development of this land
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to power deficiencies.

The economic stimulus resulting from éonstruction and opefa—
tion of the unit will cause personal income increases, which can
result in increased tax revenues generated by increased sales.

4.15.2 Natural Resources/Energy

Western Farmers is currently dependent on natural gas for all
its electrical generation. The proposed project is an important
first step to make Western Farmérs less dépendent on natural gas
and begin the conversion to a coal-fired generation base. This
will allow the gas to be used in other areas such as home heating.

4.15.3 Flora and.Fauna

The changes in land use patterns that would be brought about
by the plant construction and operation can Se considered a major
beneficial effect. Present vegetation will remain on over 53 per-
cent of the plant site area, approxiﬁately 1,592 acres. The re-
moval of intense grazing pressure from these unoccupied areas will
inevitably result in successional changes that will allow greater
biological productivity, greater species diversigy, more suitable
wildlife habitat and the production of biological communities more
similar to those native to southeastern Oklahoma and more aestheti-
cally pleasing to local inhabitants.

Riparian areas will develop a shrubby understory
beneficial to birds, herptiles, and small mammals. Mourning dove,
quail, and songbird habitat will be significantly enhadced, following

completion of construction activities.
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The net effect is expected to be beneficial to both on-site
flora and fauna.

4.16 Unavoidable Adverse Environmental Impacts

Efforts will be made during construction and operation to mini-
mize any adverse impacts resulting from the proposed project. How-
ever, even with all precautions, certain impacts cannot Be avoided.
These are discussed below.

4.16.1 Plant

4,16.1.1 Flora and Fauna

Flora and fauna will be adversely affected through habitat
destruction resulting from construction activities. Flora will be

killed and animals derivin . shelter and breeding territories
from the affécted land must either move, or be deétroyed. Displaced
animals may be lost if the areas they migrate to already support

a full population. The new animals will place additional stress

on the prime resources of food, shelter and territory, with the
increased competition resulting in a net loss of animals. This is
expected‘to be less serious in the present situation due to the

condition of the land and a geheral paucity of animals.

4,16.1.2 Air and Water

Construction will result in increased dust and sediment load-
ings in the Kiamichi and Red River. These effects are temporary
and should be controlled to within applicable State and Federal

standards.
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Operation of the unit will result in emiésions to the air
and the Red River. These will be controlléd to within Federal
and State standards. The plant will use up part of the available
air increment, which could impact on future development in the
area.

The proposed unit will release a maximum of 47.55 toms per
day of sulfur dioxide, 3.96 tons per day of particulate and 27.74
tons per day of nitrogen oxides. The unit will be in compliance
with all applicable emission and discharge regulations and little
or no adverse effécts are expected to flora and fauna in the area.
The ground level concentrations of emissions in the area are cal-
culated to comply with the eral Secondary Ambient Air Standards.
Increased ground level concentrations resulting from operation of
the proposed unit will be within the allowable Class II increment
as established by the U.S.E.P.A.

The cooling towers are expected to evaporate a maximum of
5.72 million gallons per day on a summer day. Under most meteoro-
logical conditions, this will condense and form a visible water
plume extending from the cooling towers.

The plant will be responsible for the addition of blowdown
wastes and heat to the Red River. All wastes will be treated ‘and
passed through the bottom ash pond and process waste pond before
being discharged. All liquid discharges will be treatéd, as re-

quired, to comply with applicable effluent guidelines for power



plants. Therefore, it is concluded that, although discharges will
occur, they will not have a significant impact on human health or
welfare, wildlife, or the aquatic life in the Red River.

4.16.1.3 Socioeconomics

Some socioceconomic impacts will result from the proposed
project. The improved economy and resultant higher prices will
likely have an adverse effect on fixed income people in the area.
Land use changes could also occur that would result in a reduction
of currently agricultural and vacant land and a change to greater
industrial use.

4.16.2 Transmission
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Substation will require approximately 472 acres along 29 miles.

Line routing will avoid trees whenever possible, although some trees
may be impacted. Due to the agricultural nature of the area, limited
adverse impacts aée expected to result from the lines., Wildlife
habitats will be primarily affected where present woodland may be
removed.

Clearing the land may result in some soil erosion which could
occur in the form of topsoil loss, sheet erosion, rilled and gullied
slopes, and gullied waterways. Soil erosion problems will be con-
trolled to the extent possible through a soil stabilization program

coordinated with the Soil Conservation Service, Forest Service,

-130-



will be prevented for the lifetime of the lines. In general, the
short-term disturbances resulting from line comstruction will not
affect long~term agricultural productivity of the lands crossed.

A significant temporary increase in the industrial workforce
in the area will occur during construction of the project. This
may be responsible for the development of a long-term trend that
will result in a greater industrialization of the area, with a
concurrent reduction in an agricultural base. The long;term in-
crease in the industrial workforce directly related to the plant
itself is estimated to be approximately 60 people, which will likely
be assimilated intc the Hugo, Idabél and Paris areas. It is likely
that this development will cause some changes over the long-term to
the areas predominantly agricultural base.

The cumulative effect of power availability and. mutual resources
in the area will likely result in the development of long-term growth
opportunities in this part of the state.

4.18 Irreversible and Irretrievable Commitment of Resources

Irreversible commitments can be described as those changes
caused by the project that would prevent the restoration of the
present order of environmental resources. The water and waste dis-
posal ponds to be constructed on the site represent major i;reversi—
ble actions associated with the project. It is unlikely that these

areas could be restored to preconstruction environmental conditions.
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An irretrievable commitment of rescurces ca
consumption of a nonrenewable resource. Coal and oil consumed in
the generation of electricity are irretrievably lost to other uses.

Most resources are éither left undisturbed, or committed only
. temporarily during construction or the life of the project and are
not irreversibly or irretrievably lost. Some large components of
the facility such as underground foundations and certain pieces of
equipment are irretrievable due to practical aspects of reclamation.
Construction labor is not retrievable, but the construction workers
will be available to work on other projects following construction
of the proposed unit.

The usé of environmental resources (air, water, land) for the

project does not, in general, represent an 1rreversible or irre-

trievable commitment of resources.
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5.0 Existing Environment

The proposed project will have an impact-on Choctaw County
and McCurtain County in southeastern Oklahoma. The proposed plant
site is located in Choctaw County and the transmission lines cfoss
portions of both counties. A detailed discussion of the present
environment can be found in Appendix 1, Plant Environmental Analysis’

and Appendix 2, Transmission Environmental Analysis.
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6.0 Preparers

This Environmental Impact Statement was prepared by the En-
vironmental Branch of REA with primary input provided by the REA
Southwest Area Office, Western Farmers Electric Cooperative, Burns
& McDonnell Consulting Engineers. The Environmental Protection
Agency, Soil Comservation Service, Corps of Engineers and Fish
and Wildlife Service all contributed input to this Environmental

impact Statement.
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7.0 Mailing List for the Draft Environmental Impact Statement
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Director (1)

Natural Resources and Economics
Division

Room 412C - GHI

Assistant Administration (1)
National Programs Staff
Agriculture Research Service

Room 300, Administration Building

Director, National Resources (1)
Economic Research Service
Economics Division

Room 412, Building 500

12th Street, S. W.

Administrator (1)
Soil Conservation Service

Room 5105, South Building

Federal Aviation Administration

Office of Environmental Quality (1)

AEQ - 100
800 Independence Avenue, S. W.
Washington, D. C. 20581

Department of Transportation

Director, (1)

Office of Envirommental Affairs

U. S. Department of Transportation
400 7th Street, S. W., Rm. 9422
Washington, D. C. 20580



Department of Energy
Energy Research and Development Administration

Director (1)
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Coal Supply Study Summary
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Fuel Source:

Initial efforts in the - Fuel Supply Study were to mail invitations to submit
proposals to furnish coal for the proposed plant. Invitations were sent to
more than fifty potential coal suppliers and responses to the invitations
aumbered nearly forty. A map indicating the location of the potential coal

supplies indicated by the responses is shown on Figure V-3.

At the request of Western Farmers, a special effort was made to locate and
identify all potential coal supplies in Oklahoma. Contacts were made with all
known agencies in Oklahoma involved with the coal industry. Only three offers
were received from potential suppliers in Oklahoma, none of which would fur-
nish sufficient.fuel for one unit of the proposed plant for its life of 35
years. Also, none of the Oklahoma offers would provide coal from an active
mine and all the offers were to sell only reservés, or interests in reserves,
which would require that Western Farmers engage a mining company to operate
the mine. These and other considerations influenced Western Farmers' Board of
Directors to eliminaﬁe all Oklshoma propdsals and led the Board to recommend

that Burns & McDonnell pursue negotiaticns for a compliance fuel.

Due to the decision of the Western Farmers' Board of Directors, continuing
investigations were limited to compliance fuel offers located in Colorado and
the Powder River Region in Wyoming. Preliminary investigations led to elimina-
tion of the Colorado offers on the basis of cost per ton quoted by the Colorado
offers. Intensive investigations were then performed for each compliance coal

offer located in the Powder River region of Wyoming. The locations of those

offers considered are shows on Figure No. V-4. After economic comparisons based

on cost per ton, ccal quality, and haul distance, the Pow&er River offers were
reduced to the seven offers which appeared to provide the most reasonable fuel
supply for Western Farmers. Representatives of the seven selected coal supply
companies were then invited to the offices of Western Farmers to discuss final
contract offers and :erms.. Comparisons of these final offers and terms led to

hese companies were again inter-—

Da
1

viewed for the purpose of rectifying and coordinating any discrepancies or
points of disagreement which may have existed in the final offer and contract.

e . . .
S“ter consultation with the Western Farmers' staff and Board of Directors, a

WFEC(89:23) ' 28
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sreferred offer was selected and a letter of intent to supply coal for the
first unit of the proposed plant was signed. Table V-! shows a coal quality

analysis of the coal for which the letter of intent was signed.

Coal Transport: : -

Movement of coal from the Powder River Basin today is almost exclusively by
rail. Some minor quantities are shipped to local markets by truck and conveyor,
but the economical haul distance for these modes of transportation is 100 miles
or less. Coal-slurry pipelines may be used in the future to move high volumes
of coal long distances. Sevéral long distance pibelines are currently under
study to move western coal to the Midwest and South. Problems of obtaining
eminent domain and water rights may impede the development of coal-slurry piﬁe—
lines as a delivery system for several years. For the purposes of this report,

rail transportation is assumed to be the only viable means to move the Powder

The freight rate structure for bituminous coal is not clearly defined. Bitumi-
nous coal is rated class 17% in the governing Uniform Freight Classification
but little, if any, coal is transported at class rates. Commodity rates are
generally used to establiéh a transportation rate for bituminous coal. Com-
modity rates commonly used are defined as follows:

1. Single-car Rates'apply to shipments requiring the use of one car. The

tonnage is usually 100 tons or less and frequently is based on the
marked capacity of the car. This rate structure is the least efficient
use of equipment and personnel and therefore results in the highest
freight rate.

2. Multiple—Car Rates are based on a sufficient tomnage to require the use
of two or more cars, moving from one point of origin to one point of
destination at one time., A frequently used criteria for multiple-car
rates is a minimum of 1,500 toms per sh ?mewts

3. Train-Load Rates are based on a sufficient tonnage to make up an
train, usually 5,000 tons or more. The railroad equipment is usually
furnished by the railroad and the movement does not have a predetermined
continuously scheduled cycle. Recent trends in established costs indicate

that train-load rates and multiple-car rates are very nearly the same.
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POWDER RIVER BASIN

Table V-1

COAL QUALITY ANALYSIS

»

ALKALIES IN COAL — (% of Ash)

~n

M:. AVG. MAX.
Na;O 000 071 149
K, 0 0.00 0.56 1.28
Total as Na, O X X X
b. Chlorides X X X
¢. ASH FUSION TEMPERATURE °F éEDUCING OXIDIZING
(ASTM-D271) MIN. AVG. MAX MIN.  AVG. MAX
(1) Initial Deform. ;(;;8 2_2_1—2 2367 2086 2250 2413
(2) Softening Temp.
(2) Spherical H=W 2069 2224 2379 2097 2262 2427
(b) Hemispherical H =¥ 2080 2235 2390 2105 2274 2442
(3) Fluid Temp. ? 2094 2253 2411 :2_1_0_;5_ 25_3_1_ _2_4_5__3_
d.  ASH ANALYSIS (% of Ash) MIN. AVG. MAX.
Si0; (Silica) 15.21 3401 52.81
Al, O3 (Alumina) 6.14 17.58 29.02.
. Fe, O3 (Iron Oxide) 3.50 5.18 6.86
TiO, (Titania) 0.62 0.84 1.06
Mn; O, (Manganese Oxide) X X X
CaO (Lime) 5.13 19.59 34.05
MgO (Magnesia) 195 439 .83
Na, O (Sodium Oxide) 0.00 0.71 149
K, O (Potassum Oxide) S?.—O- “S_Sg 1.28
P,Os (Phosporus Pentoxide) E)—:): _g;g E
SO, (Sulfur Trioxide) 348 1568 27.88
Trace Metals ’ —}2— X —:_X_‘__:
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Table V-1 {Con't)

PROXIMATE ANALYSIS

As Received Basis — Guaranteed Values

Moisture
Volatile Matter
Fixed Carbon
Ash

Sulfur

BTU/Ib

. Free swelling index/ASTM D 720-57

. Grindability, Hardgrove -

.ULTIMATE ANALYSIS

Carbon, Total
Hydrogen
Nitrogen

Sulfur, max.
Oxygen
Chlorine -

Ash, max.
Moisture, max.
BTU/Ib (Dulong)
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4, Unit-Train Rates are based on movements in which a sufficient fixed
number of railroad cars and power units are dedicated to one service
between one point of loading and ome point of unloading and moving in
continuously shceduled cycles. In many cases the cars are owned by the
shipper. The number of cars required to constitute a unit-train shipment
is not fixed, with some present unit-train operations consisting of as
many as 100 to 110 cars. Unit-train rates are the most economical of all
railroad coal movement rate structures. .

5, Annual volume and conditional rates are those based primarily on the
stipulated movement of -a stated tonnage over a specific period of time.

A frequent annual-volume requirement is that l-million tons be shipped
during one calendar year. Annual volume rates can be applied to and used
in conjunction with any of the four previously discussed rate structures.

Numerous variations exist to these basic rate structures such as unit-train

sharing, car-load and multiple-car concentrations. Speci

and the terms and conditions of each coal movement are the results of negotia-

tion between the Cart nd the shipper and t

]

L e
L
movement variables in addition to the general rate structure categories dis-

cussed above.

For the comparative analysis and evaluation procedures used in this report it
is assumed that the fuel will be delivered by unit-train. A minimum unit-train
was assumed to contain 100 cars, each car having a capacity of 100 toms. A
unit-train moving coal 1,350 miles, one way, will require approximately 8 days
to complete one round trip (approximately 45 round trips per year). One 100-
car unit-train could be expected to deliver approximately 450,000 .tons of coal
per year. Assuming that a total of approximately 1,200,000 tons of coal per
year will be required by the first unit of the proposed plant; operation of

three 100-car unit-trains will be necessary.

rremm 7 RQ £ 25) 34



APPENDIX 4

Trace Element Analysis
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Biological Test of Johnson Screens




A PRACTICAL RAW WATER INTAXE SCREEN TBAT SUBSTANTIALLY PJ;’J;’.)UCES
THE ENTRATINMENT AND IDMPINGEMENT OF EARLY. LIFE STAGES OF FISH

Brian N. Hznson, William H. Bason,
Barry E. Beitz, and Kevin E. Charles

Ichthyological Associates, Inc.
Delmarva Ecological Study

R.D.#1, Box 286
Middletown, Delaware 19709

ABSTRACT

bass spawning area precipitated studies of availsble screening technology.
Experimental studies indicated a .040-inch slot; (1-mm) cylindrical well screen
operated at 0.5.-fps intake velocity virtually elimfnated impingement of fishes
larger than 15 mm fork length (FL). Intzke wvelocities—as-high as 1.75 fps-zlso=-

produced low impingement. Tests of fish less than 30 ma FL held near a

functioning intake (0.5 fps) for as long as 3 hr yielded no impingement or stress.

o S~

Sgripéd bass betweeﬁ 8 and 17 mm.FL were capable of résistimg the intéke at more
than 1 £ps fof longer than 30 min; larger specimens (12-17 mm), when impinged,
showed excellent ability to escapé. The-screea effectively removed virtually
21l triped«beas -eggs~Fromthesaooling.watex. Preliminary egg mortality studies
- indicate thatat least 357 sufvi.val.—can be -expected at an zpproach velocity of
0.5 fps and impingement durations up- -to-2:.min=
Fouling studies s‘n&wed that screens were highly resistant Ito <cloggings

essentially -self-cleaning in & currenf, and esasily backwashed., Onsite studies
in the Chesapea'ke and D'ela'ware Canzl have shown that a 24- x 30-inch, .040-inch
slct screen is capable ‘of providing its designed capacity for weeks without
backwashing or cleaning. Samples of filtered water from the mod_vei intake heave

shown substantial reduction in organisms/m> of filtered versus ambient water.



A PRACTICAL RAW WATER INTAKE SCREEN WHICH SUBSTANTIALLY REDUCES THE
ENTRAINMENT AND IMPINGEMENT OF EARLY LIFE STAGES OF FISH

Brian N. Hanson, Williem H. Bason,
Barry E. Beitz, and Kevin E. Charles

Ichthyological Associates, Inc.
Delmarva Ecological Study
R.D.#1, Box 286
Middletown, Delaware 19709

INTRODUCTION

The objective of this study was to develop a surface water intake

1ife stages of fishes. Review of existing technology indicated profile wire
screen (Fig.l ) possessed the greatest potential to meet the desired
objectives. Screens were.purchased from Johnson Division of Universal Oil
Products and this report evaluates their potential as a low impact surface
water intzke screen.

Studies were initiallyzdirectedvtowarﬁathewdetﬁ:minationﬁcfwentrainment
aadﬂimpingementuof-stripedlbassveggayaLarvae,,aadmyoung by a profile wire
screen intake. St :es-aa;e»exéaaded,:o,iaslude,athaxqfishes; egganortelify o
due~to—tsfingement ] biolegical .and detrital.fouling rates, in situ long-term

testing, and cleaning techniques. Due to the practical and zpplied nature of

o

the work, all experiments were designed to provide a go/no go result. f the
. =S

screen failed to meet any biological or engineering requirement, experimentation

would have ceased due to the lack of improvement over existing technology.
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MATERTALS AND METHODS .
Test Apparatus
Most experiments were conducted ip a 30- x 15-ft oval flume (Fig.2 ).
The z2luminum and plywood channel was jé?incbes wide and 48 inches deep. A.
4- x 8- x 4-ft sump attached to the flume's inner wall sérve§ as the site for.
the model intake. Water was pumped from the sump by a 5-hp horizontal tgrbiﬁe
pump which initiated a gravity flow from the flume channel through the test
screen. Tesamaximum sustainable,pumpgrateswas-O05.gpm. Pump rate was
measured with an Envirotech Sparling water meter znd controlled by butterfly
valves. Discharge reentered the flume opposite the sump box. Total volume of

. : &4 7
the facility at maximum depth (40 inches) was 45388 gallons.

A single 83-inch diameter paddle wheel with six 27- x 40-inch blades was

motor through a variable speed hydraulic transmission coupled to a 20 : 1
right angle gear reduction. Water velocity wes measured with a Mérsh—HcBirney
- Model 201 electromagnetic current meter. '
Egg mortality studies were conducted in a2 10- x 5-ft oval flume. The
channel was 12 inches wide and 17 inches deep. A 36-inch dizmeter paddle
wheel with six 17- x ll-inch blades was used to generaﬁe current. The wheel
was driven by a 1/2-hp variable speed motor coupled to a variable s?eed
ﬁydraulic transmission. Total volume of the facility was fgg;% gallons.

A test cage (29.0- x 22.5- x 28.5-inch) was used to keep test specimens

in the proximity of the intake during experimental rumns in static mode

{channel velocity = Q). The front panel was plexiglass; the sides and bottom
— PP . -« - — .o J O =T :
were DUU-micron mesh nytex rapric. Tne pottom was cusiom Iit ©0 expiose Lne

specimens to only the top half of the screen (Fig. 6). The bottom portion of

the screen was frequently covered to reducé the effective open area and
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increase the maximum inteke velocity.

Since the exclusion of striped bass eggs and larvae was the major
objective, slot widths of .040-inch and less were investigated, All
cylindrical screens were 12 inches in diameter and 24 inches long. Fish and
ecg impingement and detrital fouling studies were most frequently conducted
wiﬁg a .040-inch slot, .120-inch wire (25% open area) screen. The effect of
clot size on detrital fouling was determined with .040-, .020-, and .010-inch
slot screens,Aeach constructed of ..060-inch wire. A 12-inch square screen
panel (.020-inch slot, .060-inch wire) was used for egg mortality studies.

Cylindrical screens were positioned horizontally across the flume channel
at about midwater oppositeAa 36- % L8-inch viewing port (Fig. 2 ). The panel
screen was placed in the small flume channel perpendicular to flow, 1 inch

downstream of a 12- x 12-inch viewing port.

Egg Mortality
Striped bass eggs were supplied from an on-site hatchery. All eggs were
incubated in a solution of 50,000 IU/1 penicillin-G and 50 mg/1l streptomycin
sulfate for at least 15 hr before testiﬁg. Each test consisted of a 30-, 60-,
and 120-second impingement trial of live eggs with one replicate and one
control for each duration. Any given test utilized eggs from a single brood.
Natural die-off rates were monitored with long-term controls which were

accomplished by holding live eggs in 2 gallon jar of antiseptic solution.

(5¢]

ggs were zerated and held until the brood's testing was completed. Total

Eggs were then preserved in

(a9

o
o

ead eggs were counted and recorded every 30 min.

in-rosse clution for

icroscopic examination.

9]

- L _ % omnoca
2 1IoTmal r;Lsg_,l

Impingement trials and replicates proceeded in the following manner. An

unknown number of live eggs was released at mid-depth into a 0.5-fps current
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4 £t upstream of the test screen. After impingement for the prescribed

duration, the current was stopped. Eggs were siphoned from the screen into &

gallon jar partially filled with antiseptic solution. Samples were inspected

or mortality at 5, 20, 45, and 60 min for the first two tests; thereafter-

tHh

inspection was made at 5, 30, and 60 min. Samples were preserved after 1 hr.
Trial controls were held in flume water for the appropriate time period
then siphoned into a holding jar fiiled with the antiseptic solution.

¥,

Mortality was monitored for 1 hr and the samples preserved.

Preserved samples were examined with a Bausch & Lomb stereo zoom
dissecting scope. Developmental stage was determined and the live and dead
ratio determined. Eggs were termed deaé when they contained abnormal or
disintegrating embryonic material, an emulsifigd o0il globule, or translucent

perivitelline space. The smallest and iargest eggs in each sample wers

measured.

Egg-Screen Interaction S
Egg impingement studies were conductéd in the large flume, Tests were
designed to evaluate egg-screen interactions at various channel velocities.
Approximately 300 preéerved striped bass eggs, 2-3 mm in diameter, were
released 10 ft upstream of the .020-inch slot screen operated at a mean intake
velocity of 0.5 fps. Three experiments of one trial each were run at channel

velocities of 0.50, 0.75, and 1.25 fps. Interactions were filmed and percent

'

impinged noted. The ,040-inch slot screen functioning at 0.5 Fps was exposed

to 15,000 preserved eggs to determine the effect of ‘various channel velocities
(D.5-2.6 fps) on impingement. Changes of location and number of impinged eg3s

wvere monitored for each of the four test velocites.

The value of an air bubble curtsin as an impingement preventative and
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clezning mechanism was investigated at channel velocities of 0.5 and 2.0 fps.

s]
v

=9
1

Compressed air was released through a 17-inch long perforated mozzle at 10 psi.

The nozzle was positioned to allow the bubble curtain to strike the leading
. <
side of the screen.

Approximately 500 ml of preserved eggs (2-3 mm diameter) were dispersed
in the large flume at a channel velocity of 1.0 fps to evaluate entraimment.
Tntake was initiated through a 12-inch dismeter unscreened hole at 500 gpm for
10 min. Entrained eggs were collected in the sump with a 500-micron mesh net
and their volume measured.

The .040-inch slot screen was installed and the above procedure repeated.

In zddition, eggs still in the flume were removed; those impinged on the screen:

were recovered in a 32- x 60-inch, 500-micron mesh net. The volume of impinged

eggs was measured and used to determine the percent impinged.

Striped Bass Larvae
Swimming 2bility and avoidance behavior of striped bass larvae exposed to
a2 functioning séreen were studied in static mode, Specimens were obtained Ifrom
the on-site hatchery. Two stocks of fish, 4 and 5 days old, were held in
separate 20-gallon aquaria and fed brine shrimp. Daily tests of each stock
were made for 16 days.
Tish, in groups of 50 or less, were acclimated to flume temperatures for

up to 3 hr and released into the test area formed by the screen and test cage.

After a 2-min acclimation to the enclosure, 2 preset intake velocity (0.13-0.50

”

fps) was initiated through the .040-inck slot screen. Swimming zbility and
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behavior of larvae were noted until al
5 min). Specimens were recovered in a 500-micron mesh net placed over the

ccreen discharge pipe. Total length of the largest and smallest specimens and
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211l dead fish was recorded. Sufvivors of each test were held in a separate
20-gallon aquarium for later experiments.

After the stock of untested specimens was dapieted,'all survivors (20-21
days old) were tran;ferred to 2 500-gallon tank supplied with unfiltered pénd
water and used in subsequent tests, These fish exhibited greater resistance
to entréinment so tests were terminateh a%ter 30 min. Intzke velocities ranged
from 0.5 to 1.5 fps. Impingement occurrences, fish-min impinged, number

$ $

wimmin sh-min denotes the

%]
09
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¥

entrained, behavior, and bility were recorded. F
sum of the products of the number of fish and the time exposed to any event.

Tests of larvae were discontinued when specimens reached 33 days of age (up to

17 mm TL).

Fish Impingement”
Fish ?ere.collected by seine from the Bohemia River, Chesapeake and
znd nearby freshwater ponds. Striped
bass were also supplied by the on-site hatchery.

Test specimens were transported in insulated, aerated containers and held
in two 6- x 2- x 1-ft deep plywood boxes continuously supplied with fiume
water. Water was pumped through a sand filter to the holding boxes and drained
through standpipes back to the flume. Some smaller test specimens 20 m FL)
were held in a 500-gallon tank and 425-gallon swimming pool. These facilities
were supplied with water from a nearby pond. Except for striped bass,
specimens were not fed prior to testiag.

Specimens acquired from Erackish watefs were acclimated (4-16 hr depénding
on salinity) to flume water in insulated, aerated containers prior to testing
Flume szlinity was raised to & ppt during the summer to minimize holding and

acclimation mortality. This limited osmotic stress on weaker and more
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sensitive species as well as migrant marine fishes.

Before testing, specimens held in flume water were allowed to ad
the test cage for 5-20 min; fish held in other facilities were acclimated for
as long as 60 min.

Two different experimental procedures were used during impingement studies
in static mode. In the first procedure, the pump was started at a preset rate
and the effects noted. Intake velocity.wa§ then increased approximately 0.2
fps at 10-min intervals until the maximum rate was reached. Starting intske
velocity ranged between 0.0 and 1.3 fps.

The second procedure was similar except the pump rate was held constant
for 30 min. Three intake velocities (0.5, 1.0, and 1.5 fps)‘were tested.
Specimens were continually monitored for impinggment, entrainment, and behavior.
Upon test termination zll specimens were measured (FL).

Tar field effects of the screen on seven species ;ere investigated by
increasing the size of the test area to 6 ft of flume channel centered around
the .010-inch slot screen. Intzke velocity was held at 1.0 fps for 10 min
then increased to 1.25 £ps for 15 min. After 25 min partitions were removed
2nd fish allowed to swim freely about the flume for 13 minm. A 1.0-fps channel
current was then initiated and maintained for 20 min. Velocity was increased
to 1.35 fps for an additional 8 min after which the test was terminated.

In dynamic mode tests, fish were acclimated for 15-25 min in 2 vater-filled

plastic bag suspended in the channel 10 ft upstream of the intzke. Curren

rt
Q

a selected velocity was generated in the flume and the pump started. Specimens

were released and their behavior noted, especially on the first pass by the
>

intake. Flume velocity was increased at 10-min intervals until velocity

reached 2.00 fps; intake velocity was constant. After 10-min exposure at 2.00

fps, current in the flume was reduced to zero. Fish were exposed to the
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functioning intake for an additional 5 min.
An index was devised to compare the relative susceptibility of each

species to a functioming Johnson screen and is given by the formula:

Susceptibility Tndex = | ~O-ES 4 M
necer *Ey amaex [10 1] e

where I0 is the number of impingement occurrences; ES is the number of escapes;
Ff is fish-min impinged; and TFM is total fish-min exposed. The index can
range from 0 to 2 and is sensitive to differences in behavior and swimming

ability.

Detrital Fouling

Detrital fouling studies were conducted in the large flume from October

sse
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UrTenc
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3
intake velocity, detrital load, and screen slot size were examined.
Effectiveness of hydraulic backwash, compressed air backwash, and contirnuous
cleaning with bubbles was also investigated. Two types of detrital mgéerial,
peat moss and detritus from C& Canal ichthyoplankton samples, were used.
Detritus was renewed periodically because particle size was eventually
reduced by pumps and gleaning activities. v
All tests were run at flume levels of 30-35 inches. In so far as possible,
flume volume was held constant for each series of ex?eriments. The effects of
intzke velocity (0.40 fps), channel velocity (0.25-1.75 fps), and detrital

“ = I3/ o
s /2, 2Aam3/
(185" 2~ 3zamls)

load (134~93%-—1)- on screen performance were evaluated.

A celected s wvolu e aterizal tw 34 1 4 t £1 bef
A selected wet volume of test material was dispersed in the Ilume beIore
testine bheoan Thannal - i 1 A = letermd ol b
testing began. L(hannel current was maintained at a predetermined Vvelocity.

The screen was cleaned by backwashing and/or brushing immediately prior to the

test. Time-to-clog (TTC), head differential versus time, and visual observations



-9 - Hanson et al.

vere recorded for each run. A head differential of 12 inches in the sump was
consiée;ed the endpoint of each test. Tests were usually terminated im &4 hr
{f substantial head differential was not generated. When the volume of
detritus required to(clog the screen equaled a substantial part of the teégi
load, an additional 16 ounces of material were added 10 min after initiation
of the tést. ;

An air bubble curtain identical to that used in egg impingement studies
was evaluated as a fouling preventative. The n;zzle was placed s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>