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The proposed action is for TVA to mine, through its operator,
the uranium-vanadium deposits located in the Southwestern Black
Hills area of Fall River and Custer Counties in South Dakota and
in Weston and Niobrara Counties in Wyoming.

Construction and operation of the initial underground mines wre
expected to have the following environmental effects: Dewatering
operations will cause a depression of ground water levels in the
Lakota Formation which will result in some wells to cease flowing;
however, water will still be available by pumping. The impacts

on the Fall River Formation because of shaft construction and
mining operation will result in a decrease in water levels in wells.
Following mining, it is possible that areal potentiometric heads

in the Fall River will not recover to pre-mining levels within

the affected nearby area because open flow from private wells
exceeds recharge under present conditions.

Some population increase will be caused by the project placing
additional pressure on the surrounding communities and counties

to provide needed community services. At the same time, state and
local revenues will be increased. Specific topographic features near
the underground and surface mine sites will be altered. There

will be a temporary minor degradation of air quality in the immediate
vicinity of the mining operations. There will be a loss of some
plant and animal specles on the site due to the disruptions of
natural habitat. There will be a temporary change in land use from

rangeland and forest to mineral extraction during the life of the
project.

Alternatives of securlng uranium ore by other methods were considernd,
but were found impractlcable from standpoints of bLoth scheduling

and economics. The alternatives explored showed no ultimate
environmental advantage over the proposed project.
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Introduction

The Tennessee Valley Authority (TVA), a corporate dgency of tne
United States,* in order to comply with statutory obligations
under the TVA Act to ensure an ample supply of electrical power
to the area it serves, has committed to a total installation of
approximately 21,500 megawatts of nuclear-fueled generating
capacity to be in service by the end of 1986. This capacity will
be supplied by 7 plants containing a total of 17 light-water
reactors. Browns Ferry, a 3-reactor plant, is now in commercial
operation. TVA estimates a requirement of approximately #1.5
million kg (kilograms) (91.5 x 106 1lb, (pounds)) of uranium oxide

(U30g) to meet the nuclear fuel needs for the 17 committed
reactors through 1990.

As one of many activities TVA has undertaken to ensure an
adeyuate supply of uranium, TVA purchased, on August 1e,
the mineral rights on about 41,000 ha (hectare) (101,000 acre) in
Fall River and Custer Counties, South Dakota and Weston and
Niobrara Counties, Wyoming (Figure 1.1.1-1). Since that time,
minable reserves of uranium have been delineated througi the
discovery of a major new ore deposit and the extension of
existing ore deposits in Fall River and Custer counties.
Exploration on the subject properties is continuing and the
identified reserves of uranium are expected to increase.

1974,

TVA, through its operator, proposes to mine the uranium/vanadium

ore deposits in the project area. Mining is scheduled to begin
in late 1979.

*TVA was created by the Tennessee Valley Authority Act of 1933

(48 stat., 58 as_amended, 16 U.S.C. SS 831-831d4d (1970; Supp. VI,
1976} )






1.1 _Mining

1.1.1 Mine Site Location — All of the proposed mine site
locations delineated are located in western Fall River and
southern Custer Counties in South Dakota. These sites are witkin
24 km (kilometer) (15 mi (miles)) of Edgemont, South Dakota. The
Edgemont Uranium Mining Project encompasses approximately 41,000
ha (101,000 acre) of uranium property, consisting of 151 claim
groups, 23 state leases, and 65 private leases. (Figure 1.1.1-
1.) As planned, the inmitial shaft for the underground mine,
Burdock, will be located on the Francis Peterson lLease in Section
15, T7S, K1E (Township 7 South, Range 1 East); the surface mine,

the Spencer-Richardson, is located on the Bud Claims in Section
35, Té6S, RIE.

1.1.2 Mining Technigues

1.1.2.1 Underground Mining - Because of the depth and
size of the uranium ore bodies, underground mining is considered
by TVA as the most feasible method of extracting the ore
contained in the Burdock, Darrow, and Runge East deposits.
(Figure 1.1.1-1.) The Burdock deposit, which comprises most ot
the reserves, will be developed and mined from shafts, the first
of which is scheduled for construction in late-1980. Minorx
production is anticipated from the Darrow and Runge East
deposits; however, additional drilling is necessary to furt er
delineate these reserves. These deposits will not require
extensive development for production because development will be
limited to the extension of existing mines. Production from
these mines is scheduled for 1981.

Burdock Development and Mining - Two shaft sites have
pbeen selected near Burdock. The possibility of a third shaft is
being considered, and others may be required as development
drilling and mining progress. The shafts will be positioned
adjacent to known ore deposits and downdip from them to
facilitate water drainage. The rock units that will be
penetrated by the sharts will be cored to determine their
structural characteristics. Each shaft site will be leveled and
prepared for surface facilities. (Figure 1.1.2.1-1.) Roads will
be upgraded and all utilities will be made available to service
the mine. The initial 4.3 m (Meter) (14 ft (foot)) diameter
production shaft at Burdock will extend to a depth of
approximately 180 m (600 ft) and the second approximately 130 m
(425 ft). One station will be cut about 15 m (50 ft) above the
bottom of each shaft to handle men, material, and rock. Figure
1.1.2.1-2 depicts a generalized underground uranium mine and
support facilities.

Hydrologic tests have been conducted to determine the
water quality and quantity expected in thne mines. Plans call for
a partial dewatering of the shaft area by two or three wells.
(See Section 2.5 for lfocation.}) Dewatering may commence up to six
months before penetration of the target aquifer by the shaft.
These wells are 20 cm (centimeter) (8 in (inch)) or larger in
diameter and will each be pumped at an average rate of 14.2 1/sec
(literssecond) (225 gal/min (gallon/minute)) . Additional water
wells may be necessary to ensure greater recovery of ore and for
safety of operation personnel.
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At least three 1.2 m (48 in) diameter ventilation shailts
are planned with onc located within 91 m (300 ft) ot the initial
production shaft. The ventilation shaft wil’ be equipped with
surface hoisting tacilities and used for emergency escape.
additional ventilation shafts will be positioned along the axis
of the ore deposit in conformance with 30 CFR 57.5 (Air Quality,
Ventilation, Radiation and Physical Agents). Refuge chambers and

additional escapeways through ventilation shafts will be provided
in conformance with 30 CFK 57.11-50.

As necessary, longholes will be drilled to delineate the
ore body and to assist in dewatering the ore horizon. Mine water
will be drained to a sump in the station where it will be pumped
to the surface. Ore production from the stoping operation can
begin as soon as sufficient mine development has been completed.

Major equipment to be used underground and 1in surface
support facilities tor cach shatt is listed in Table 1.1.2.1-1.,
The ore will be transported to the shaft stations where it will
pe Lioisted to the surface. Waste material will be handled in a
similar manner. At the surface, it will be automatically dumped
and transported to storage 4areas.

permanent roof supports in the mine will consist of
timber sets, roof bolts, wire mesh, steel arches, and sho*crete
These supports will be used in the main haulage drifts and shafc
stations and as required 1in the mining areas.

Mine ventilation will be provided by axivane-type
blowers mounted in the ventilation shafts. Plans are to draw air
down the ventilation shafts, through the mine and out the
production shafts. The total ventilation rate for each
production shaft is estimated to be 3,400 m3/min (120,000
ft3/min) . Provisions will be made to allow for reversal of the
direction of ventilation flow, if required in an emergency.

it is estimated that approximately 100 people (excluding
supervisory and technical staff) will be employed in the
underyround mininy operation. A 2-shift, 5-day workweek 18
planned for ore production. It is expected that shaift sinkingj
and development will be on a 3-shift, 7-day workweek.

other Underground Mines - Based on present knowledge of
ore reserves, less than 5 percent of the total production of the
project is expected from the Runge East and Darrow deposits.
Detailed mine plans will be prepared after the extent of the
deposits is determined by additional drilling. Both mines will
be further developed when ore production from them is needed.
Mining of the Runge East, an existing mine developed by means of
a decline, will involve about 4 ha (10 acre) of surtace
disturbance for constructing or upgrading support facilities.
Mining of the Darrow deposits will be accomplished through a
series of adits developed into existing pit walls along ore
trends. The five existing pits and associated surface facilities
cover approximately 125 na (310 acre) ; no significant new sur face
disturbance should ke necessary for mine development.

1.1.2.2 Surface Development _and Mining - A schematic
open pLt mining opgration is shown in Figure 1.1.2.2-1. The only
proposed surface mining operation 1is the Spencer-Richardson n.ine,

7
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an existing open pit where approximately 70 percent of the
overburden was removed by the previous owner of the minerel
rights. This deposit will be held as a -ontingency reserve to be
mined when necessary to maintain production schedules.
Exploration and development drilling is continuing and adé¢itional
surface mining areas may be del ineated.

Wwhere feasible for the existing open pit, topsoil and
suitable subsoil will be segregated from the other overburden and
stockpiled. Conservation measures will be taken to control
erosion. If the stockpiled material is not to be used for an
extended period of time, it will be seeded within 5 months to

provide temporary cover and stabilization. (See Section 3 for
more details.})

In the initial pit, which presentiy occupies
approximately 8.1 ha (20 acre), the remaining overburden will be
removed with bulldozers and scrapers; extensive blasting s not
anticipated. Removed overburden will be placed on a nearby
existing spoil pile. All material moved e.g., waste, ore,
topsoil, etc., will be placed in separate piles and conspicuously
marked as to content.

Ore production will commence following overk wde:n
removal. Proposed surface mining equipment is listed ‘n Tal e
1.1.2.2-1. Each truck-load of material will be sampled and
assayed to determine the ore grade and will then be hauled to the
proper stockpile or waste area. Under certain circumstances it
may be necessary to drive adits into the wall of the open pit to
recover ore from small, narrow trends. The adits will be
timbered, with portal sets extending into the open pit to provide
adequate protection against pit wall sloughing. Adits are
commonly driven by conventional drilling and blasting techniques
directly along the ore trends. All material handling is

typically accomplished by diesel-powered load-haul-dump vehicles
with built-in scrubbers.

A work force of approximately 10 people (excluding
supervisory and technical staff) will be employed in the open pit
development and ore production operation. This operation is
expected to require 6 months.

1.1.3 sSurface Facilities

Mine water Installations - During the development and mining
phases of the underground workings, water from undergrourd
dewatering will be pumped to the surface and directed to holding
ponds to reduce sediments. Based on subsurface hydrologic
studies, it is estimated that dewatering will produce 28.4 to
42.6 l/sec (450-675 gals/min). A permit is being applied for
under the National Pgljutant Discharge Elimination System
(NPDES) , as implemented by the South Dakota Environmental
Protection Agency. If the water meets applicable requirements,
as will be delineated in the NPDES permit, it will be discharged
into local drainages. Otherwise, it will be treated in
canformance with the NPDES permit prior to release.

A drainage system will be built and maintained to mirimize
the accumglatlon of surface water and to control runoff at the
Spencer-Richardson mine. The system will include:

11
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Dikes and ditches to direct surface runoff away from tkLe
open pit area.

Drainage ditches constructed below thr. spoil piles

to collect runoff.

Sump pumps and piping systems to remove water from the
floors of the open pit mines if required.
Dikes around impervious ore pads.

Filgure 1.1.3-1 shows a typical layout of surface-water
control racility in an open pit mine and waste dump area.

Roads - Access to the proposed underground and open pit mi.ne
locations will be provided by existing dirt and asphalt roads.
However, some will require upgrading and widening. All roads
will have culverts where they cross major drainage channels;
drainage ditches will be constructed alongside the roads.

Unpaved roads will be sprinkled as weather and ground conditions
require to control dust.

Utility Services - The utility requirements for the proposed
mines and their surface support facilities include electric

power, telephone, industrial and potable water, and sanitary
sewage disposal.

It is expected that electric power required at the
underground sites will be supplied via a 14.4/24.9 kv (kis_volit)
primary transmission line. A transformer substation will be
installed in the vicinity of the initial underground mine site to
supply required voltages for use at the underground mine. Tha
estimated connected electrical load at the underground mine sites
is 3,500#500 kVA (kilovoltampere). All underground and surface

mining electrical installations will comply with Mine Safety and
Health Administration (MSHA) standards. :

Natural gas is not available near any of the mine sites and
propane will be used where necessary. No. 6 fuel oil is planned
for space heating use.

Offices at Edgemont are serviced by the peoples Telephone and
Teleyrapih System. Current and future field communications will
utilize telephone and radio with the base station located at the
Edgemont offices. Telephone routing has not yet been
established. At the underground mine sites, communications
between the shaft stations and surface will be by telephones and
a bell system. These communications systems will comply with
MSHA safety regulations.

It 1s anticipated that industrial water required at the
underground mine will be provided by dewatering discharge which
will be treated as necessary. Industrial water, will be utilized
in the mine operations for dust suppression on active haul rcads.
Maximum use of water for dust suppression may approach 22,800 174
(6,000 galsd) during the summer period. Little of this water
will run off because of the porous nature of the materials used

to upgrade the haul roads. Potable water will be supplied from
an approved source.

An approved sanlitary sewage system consisting of a
combination of septic tanks, sewage lagoons and/or another
acceptable system will pe constructed at the Burdock underground

13



A3TITOBR4{ 3U3WIBS1] I3JeM pazireiau3dd I-¢€°T1°1 3an31g

7 UTT———
AW/

ALITIOVY LN3WLv3ML
YILvM TVILN3ILOd

\||\V/

14



site. This facility will accommodate in excess of 19,000 1

(5,000 gal) of sanitary sewage daily. At the other proposed mine
sites, portable toilet facilities will be provided.

Office dand_Shop Buildings - Present plans call for several
single story steel paneled buildings to be constructed at each
Burdock shaft site. They will be set on concrete slab
foundations with approximately 929 mz (10,000 ft2) of floor
space. The puildings will contain hoists, mine offices, change

rooms, warehouse, shops, mine rescue and first aid station,
compressors, and auxiliary power.

A 26 m (85 ft) high head frame will be erected. It will be
tfabricated steel, and will support three sheave wheels. Skips
will dump ore and waste material into a surge bin in front of the
head frame to be trucked to separate storage areas. One
compartment in the main shaft will be an emergency escapeway
equipped with a ladder. Explosives magazines will be located on
the surface in compliance with Federal and state requirements.

These will provide safe storage for explosives required by the
project.

Mine Ore Control Facilities - Adequate facilities equipped
with ore sample dryers, pulverizers and beta-gamma or X-ray
detection units, used to determine ore grades and to maintain ore

stockpile control, will be located adjacent to mines and/or mine
haulage roadways.

Fixed Equipment - There is no proposed major fixed, energy-
consuming equipment planned for the surface mining operation.
Major fixed, energy consuming equipment at the initial
underground shaft site is shown in Table 1.1.2.1-1.

On-Highway Support Equipment - About 40 vehicles will be used

on the project, consuming approximately 325 l/d (85 galsd) of
gasoline.

1.1.4 _Health and Safety - The proposed mine will operate
under applicable Federal mine safety regqulations. New employees

at the mines will be given initial training in safety rules and
safe working procedurcs.

First aid training will be made available to all employees.
Fire prevention and fire-figating instruction will also be given.

All underground employees will be instructed in the use of
self-contained respirators and on the location of mine escape

routes and procedures applicable in the event of mine fires or
other emergencies.

A mine rescue team will be selected, trained, and available
for rescue operations at any of the shafts.

On the surface, selected ventilation shafts will be equipped
with an emergency hoist and torpedo-shaped man cage. Each shaft
site and ventilation shaft will have a 1.83 m (6 ft) chainlink

fence on the perimeter to prevent inadvertent access by livestock
and humans.
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1.1.4.1 Fire Control - All surface structures within
30.5 m (100 ft) of each shaft will be constructed with fireproof
materials. The headframes will be structural steel. Any
nonfireproof structures will be placed more than 30.5 m (100 ft)
from the shaft. The areas surrounding the surface building will
be kept clear of combustible materials. Fuel and lubricating
oils will be stored at least 30.5 m (100 ft) from any mine
opening and will be surrounded by retention dikes capable of
retaining 110 percent of the volume of the storage tanks.

Shaft lining will be concrete and supporting frameworks
within the shafts will be steel. Where timber is used for sets
and lagging at the shaft access station, the timber will be
treated with fire-resistant coatings. Where fire doors are used
underground, they will be constructed of steel.

Underground storage of lubricating oils and diesel fuel
will comply with applicable Federal regulations regarding
guantity and location.

water for firefighting will be available throughout the
active areas of the mine. Fire extinguishers will be available
at the shaft stations, shops, and storage areas for fuel and
lubricating oils. Extinguishers designed for electrical fires
will be placed near the electrical substations. Each diesel-
powered locomotive will carry a fire extinguisner for use on
diesel fuels. Routine inspections will be made of all in-place
extinguishers, and used extinguishers will be replaced
immediately. All personnel will receive instruction in the use
of each type of fire extinguisher.

Emergency exits from each mine will be provided at
selected ventilation shafts by means of emergency hoists with man
cages. At several locations within the mine, rescue chambers
will be constructed. Each chamber will contain food, air, and
potable water.

1.1.4.2 Ground Control - Ground control (support)
practices at each mine site will be tailored to the particular
geological conditions that exist at that site.

During the driving of drifts, temporary supports
consisting of jacks with headboards or stulls with headboards
will be used until permanent supports can be installed.
Permanent support, where required, will be installed within 3 m
(10 ft) of the drift face. For roof support in haulage drifts
and other permanent mine openings, roof bolts in conjunction with
wire mesh will generally be used. Steel sets will be used in
large openings near the shaft station. Timber sets will be used
for temporary support and, where practical, for permanent
support. In mined-out areas of the mine where ground conditions
present a hazard, induced caving of the roofs may be employed.
Also waste rock from other areas of excavation may be used as

backfill material in excavated areas where caving would not be
desirable.

Compliance with all applicable Federal Mine Safety
regqulations will be maintained.
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1.1.4.3
Administration

Radiation ~ The Mine safety and Health
(MSHA) requires that when radiation measurements
in areas where personnel are working indicate exposure to

concentrations of radon daughters in excess of 0.3 working level

(WL) , complete individual exposure records shall be kept for all

employees entering these areas. A working level is defined by 30
CFR 57.2 as follows:

TIn those standards which relate to radiation, a
working level" (WL) means any combination of the
short-lived radon daughters in one liter of air
that will result in the ultimate emission of 1.3 x
105 MeV (million electron volts) of potential alpha
energy, and exposure to these radon daughters over
a period of time is expressed in terms of "working
level months" (WLM). 1Inhalation of air containing
a radon daughter concentration of 1 WL for 173
hours results in an exposure of 1 WLM.

In order to maintain concentrations less than a 0.3 WL,
the ventilation program will be reqularly updated; and every area
of the mine where men are working will be checked for radon or
its short-lived daughters on a scheduled basis and spot checked
when necessary. Radon (daughter) checks will be made in compliance with
federal regqulations at all working areas throughout the
underground mine. Individual radon (daughter) exposure recor is
will be kept up-to-date monthly, based on the results of the
periodic readings. Records will be made available for inspection
at the Safety Director's office at any time.
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¢.__bnvironmental Description, lmpacts, and Interim Mitigat.on

2.1 Land Use

4.1.1__Description - Land use tor Fall kiver County is saown

on iyure 2.1.1-1 and statistics which were derived from the map
dre contained in Table 2.1.1-1.1 The predominant land use is
rangeland (85 percent) with the remaining consisting mostly of
forest (11 pcrcent) and cropland (3 percent). Tiae county 1is very
sparsely settled as indicated by the average population density
of 1.9 persons/km2 ( 5 persons/mi2). A combination of the
population and land areas of Edgemont and Hot Springs results in
a rural population density of 0.4 persons/km2 (one person/miz).

2.1.2 Impacts -~ Mining activities will disturb and/or
restrict tue use of 32 ha (80 acre) of shrubland, woodland, and
grassland. Rangeland and forest total over 404,700 ha (1 x 106
acre) so the small amount temporarily impacted will have no
significant efrect on land use in Fall River County. Further,
because of the sparse settlement pattern, the operation should
have no significant effect on inhabitants (see Section 2.10).
After production, the reclamation procedures should result in
land uses which would be essentially tie same as present uses;
thus no permanent impacts are expected.

The only planned mining activity outside Fall River .ounty
will be the surface mining operation at the existing Spencer-
Richardson open pit mine which occupies 8.1 ha (20 acre) in
Custer County, less than 1 km (.6 mile) north of the Fall River
County line (refer to Figure 1.1.1-1). No additional land

disturbance is expected from this mining operation and therefore,
no land use changes will occur.
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Table 2.1,1-1

Fall River County Land Use

1973*

Acres Percent

Urban and Built-Up 1,920 0.2
Cropland 33,600 3.0
Rangeland H7,520 8L.9
Forest 122,880 11.0
Water 6,240 0.6
Barren Land 3,520 0.3
Total 1,115,680 100.0

*Land use data is based on interpretation of LANDSAT
scene 1334-17130 taken June 22, 1973, The inter-
pretation and estimations were Prepared by the
South Dakota State Planning Bureau.
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2.2 Geolcgy

2-2.1__Geomorrhology - The Edgemont Eroject is located cn the
southwest flank of the Black Hills Uplift in the southwest ccrner
of the Htate of South Dakota. Flat to rolling topograrhy, deeg
intersecting canyons, numerous small mesas, cuestas, and hcgkacks
characterizes the area which is drained Ly the Cheyenne River and
its triltutaries. Elevations in the Eroject area range from 1,006
m (3,300 ft) in the lcw areas of the Cheyenne River Crainage to
1,417 m (4,675 £t) at the crests of the surrounding ridges. 1In
the project area, the local relief is arout 75 & (250 ft).

2.2.2_ _Stratigraghy - The stratigraphy of the scutkhwestern
flank of the Black Hills Uplift is compcsed of a sequence of
rocks wnich range in age from Precamkrian to Fecent (Takle 2.2.2-
1) - Precamkrian rocks cutcrop near the centexr cf the Black Bills
Uplift and rprogressively younger rocks ocutcrop southwesterly tc
the Powder Kiver Easin. Within the project area, tre cutcrcgpging
rocks range in age from Jurassic tc Recent (Takle 2.2.2-2).

Tc date, all of the eccnomically significant uranium
occurrences are contained within the Fall Eiver and Lakcta
Formations cf the Inyan Kara Grcup of Lower Cretacecus age
(Figure 2.2.2-1). The Lakota and Fall River Formations were
deposited in continental and marginal marine environrents,
respectively. The Inyan Kara Groug is ccmposed of sukequal
amounts of complexly interkedded and intertonquing sandstcnes and
claystcnes.! The Inyan Kara Group is underlain Lty ccntinertal
sedimentary rocks of the Morrison Formaticn of Jurassic age and
is overlain by the marine Skull Creek Shale of Lower Cretaceous
age., Fesistant Inyan Kara sediments form the outermost hogkack
ridges circumscriking the Elack Hills.2

2.2.3_ _Geologic_Structures - The project area is on the
southwest flank of the Black Hills Uplift, an elongate ncrtlk-west
trending dome cf Lararide age akout 200 ke (125 mi) lcng and 97
km (60 mi) wide.3 To the west and southwest cf the prcject area
is the Powder Fiver Easin.* Sugerimposed on the Elack Hills
Uplift are numerous folds plunging radially outward. Wwithin the
project area, local structures of this type are the Chilscr
Anticline and theep Canyon Monocline east of the community cf
Edgemont, and the Cottonwood Creek Anticline trending scutkwest
from the ccommunity of Edgemont (Figure 2.2.2~1). The regicnal
dip of the sedimentary rocks in the project area is 2 tc 4
degreess southwesterly.

Two major structural zones, LCewey and Long Mountain, are
conspicuous within the project area (Fiqgure 2.2.2-1). These
structural zones consist grincipally of a numker cf en echelon
faults. 1Two sukordinate fracture systems are prevalent within
the project area. Cne set of fractures strikes akout N 30-60
degrees w and the second set strikes akout N 30-60 degrees E.
Movement along the fractures appears to have keen less than 2 n
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Generalized Stratigrap

(Modificd from the Geolngic M

Age
Upper Cretaceous

Upper Cretaceous

Upper Cretaccous
Upper Cretaccous

Upper Cretaecous

Lower Cretaceous

Jurassic

Unconformity

Jurassic
Triassic (?)

Permian

Pennsylvanian

Mississippian

Unconformity
Ordovician
Unconformity

Upper Cambrian

Unconformity

Precambrian

Table 2.2.2-1

Formation
Pierre shale

Niobrara

Carlile shale
Greenhorn Vimestone

Belle Mourche and
Mowry Shales

Skull Creek Shale,

Inyan Kara Group
Fall River,
Lakota

Morrison

Sundance
Spearfish

Goose Egg Formation
Minnckahta Member
Opeche Member

Minnelusa

Pahasapa &
Englewood

Whitewood

Deadwood

23

hic Sec ton of the Black Hi3 1s

ap of South Dakota hy N, . Darton 1951)2

Deseription
Dark shale

Impure chalk and limy
shale

Dark shale
Limestone

Dark shales

(See Table 2.2.2-2)

Shale, mostly gray;
sandstone and Timestone

Greenish shale, buff,
and red sandstone

Red sandy shale and
sandstone; gypsum members

Limestone
Red sandy shale

Gray, red, and buff,
sandstone, mostly limy;
red shale at base

Limestone
Limestone

Limestone

Sandstone, shale,
congornerates

Igneous and Hetamorphic
Rocks



Table 2,2.2-2

Generalized Stretiaraphic Section
for the |

Age Formatfon Hember Thickness
maters {feet)

Quaternary AMluviunm § 0-2 (0-5) Alluvial sand, gravel, and clay.
Terrace Deposits

Cretaceous Mowry Shale 0-30 (0-100) Gray, siliccous shale and many thin bentonite beds,

Cretacenus Hewcastle 0-12 (0-40) Sandstane, gray and brown shale, and some bentonite
Sandstone and shaly coad,

Cretaccous Skull Creek 0-60 (0-200) Grayich-black shale and a few thin beds of sandstone,
Shale

Cretaceous Fall River Upper 12-36 (40-120) Varicqated nudstone at the base overlain by fluvial
Formation sondstone and its fine-qrained cquivalents. Highly
argillaceous and s characteristically wottled red
and gray.

Middie 10-34 (30-110) Typically fino-grained fluvial sandstone and the
associated wurginal fine-grained depusits cemented
with calcite and silica, Forms prominent vertical
<liffe in canyons.

Lower 0-16 (0-50) Principally laminated micaceous carbonaceous
sfltatone interlayered with thin fine .grainced
slightly micaceaus sandstane. Commonly stafned
brovm or yellowish brown on outcrop,

Cretaccous Lakota Fuson 12-18 (40-60) Typically gray to black to maraon non-calcerous
Formation bentonitic shales. Internal sand lenses are
comnon.,

Minnewaste 0-4 (0-10) White to gray massive limestone comnonly highly
Limestone brecciated und recraented with calcite. Cenerally
considered ta be lacustrine in origin.

Chilson 30-46(100-150) Complex intertonguing of sandstnnes! siItﬁlopes
and nudstones typical of a fluctuating ol tuvial
depositional eavironment. Generally conlaing
two wel) develeoped sandstone units amd has a
dark organic fissile shale near the base.

3 e dded near the
| 24-36 (80-120) Red and yreen claystone intrrbe 0
urassie ;gﬁ;;i?gn base with light gray sandstone and limestone,
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(6 ft) tased on observations in existing pits and on infcrwaticn
based on electric logs derived frcw drill hcles.

Many small suksidence structures exist in and around tte
project area.2 Most of these collagse structures are asscciated
with kreccia pipes cr with dissolution of keds cf anhydrite,
gypsur, limestane, dolcmite, and Ecssikly salt.

2.2.4_Uranium Deposits - The Froject area is located within
an identified uranium mining district estaktlished in 1951.1 Fast
ords cf this district indicate that Froductricn was

in excess of 680,400 kg (1.5 x 106 1Lk) of U303 ketween 1951 and
1964.

According to Q. M. Hart:

Primary minerals in the derosits are coffinite and
uraninite with minor amounts of Fararcntroseite and
haggite. The ore minerals coat sand grains and fill
interstices cf complexly cross-stratified sandstcne
along soluticn fronts similar to "roll® tyre dercsits of
the other districts. Minerals of oxidized depcsits are
tyrpically carnotite and tyuyamunite with different
Frororticns of secondary vanadium accesscry minerals.
Grcund water was the transgortation medium and
deposition cf primary uranium and vanadium minerals
cccurred in reducing environments Ercduced and

ccntrolled by physiochemical characteristics of the
sedimentary rocks.S

The geochemical cells containing the uranium minerals are
typically narrow, 5 tc 30 m (15-100 ft), highly sinucus, cften
kilometers in length and the kncwn derosits cccur 1 tc 8 ko (0.6~
5 mi) downdip from the outcrog of the respective sandstcne unit.t
Economic uranium deposits occur intermittently dlcng the trend of
the geochemical cells at derths frcm up to 220 o (720 ft).

2.2.5_ _Cther Mineral Resources - Vanadium generally cccurs in
association with the uranium in a ratio of argrcximately 1.5:1
and has keen econcmically recovered during uranium milling
orerations. No other minerals of economic value hLave keen
identified in the froject area.

2.2.6__Geologic Impacts - Potential geclcgic in;acts_in the
project area may ke caused by slope instakility and svksidence.

Slope Instability - Only minor e%ope stability_prchlens_aze
anticipated. Some caving and sloughing may cccur in open it
minirg in areas where pit walls encounter faults cr majocr ‘
fracture systems. It these conditions are encountered, action
will ke taken to avoid unnecessary slump%ng agd to.as§ure safe
working conditions for employees. Existing pits within the
project area, mined in the 1960"s to derths of up tc 48 o (150
ft), have bad no significant caving or slumping excegpt alcng
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fault zones. The existing pit walls are statle with an cwerall
slope ratioc of arrroximately 0.5:1, Existiny rcad cuts in the
project area are stable with a slcpe ratio of 1:1.

Subsidence ~ Suksidence of less than 1 percent is estimated
for uncomracted material from surface mining. In underground
mining, nc significant surface ground suksidence is anticifpated
for the following reasons: (a) Existing shallow rinesg, (15-45m,
50-150 ft, Lelow surface) in and around the Froject area wkick
were mined in the 195Q'g and 1960's, show no surface sutksidence

has ccllarsed. () Ground sugport techniques suck as
roofbolting, lagging, and timktering will ke used when sugrport is
necessary, e.g., when faults are €ncountered whick prcduce
unstakle grcund. The Bauker Mine, located in tre ncrthuestern
Black Hills, mined in the 1950's and 1960%s, has shcwn nc surface
subsidence to date. TLis uranium rine was develored within tke
Lakota Formation. Ground conditions at the Frorosed Evrdock

shaft sites are exrected to be sirilar tc those at the Eauker
mine.
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2:3_Seismicity

SELSMIC events in tie Black Hills area nave bee

and oL low to noderat e Maynitude. The National Geophysical ard
SOLAr-TULLeserial Data Center tales show that oily 7 carthguai.es
0l any sigyuiricance have occurred within a 200 km (124 mi) racius

of the planned mines during the period from the first documented
earthquake in 1895 through 19761 (Figure 2.3-1).

n tew in number

The strongest opserved ¢arthqyuake, which Lad an 1ate
based on the Moditied Mercalli intensity sScale,? occurred in 1964
dand was centered approximately 178 km (110 mi) east-southeast of
the mining sites. Some damage was reported in Aliiance and
kushville, Nebraska (Figure 2.3-1). Using attenuation curves for
max 1uin accelerations, 3 the maximum estimated acceleration that
Coula be expected at the mining sites from such an earthquake
would be less than 0.04g (gravity). The nearest tremor to the
Sites occurred in 1895. The epicenter was located approximately
80 km (50 mi) northeast Of the sites and the tremor was reporied
tO hdve iiad an lntensity of V. There was no reported damage
associated with that tremor. The maximum acceleration at the
Sites for a seismic event of thas intensity is so small that it
carnot be estimated from an attenuation curve.

nsity of VIl

According to the recont probabilistic acceleration map oi the
U.5.4, the proposed project site lies within an area of low
Selsmic risk. The probability that accelerations larger than

0.04g would pe experienced at the proposed project sites is 10
percent in 50 years.
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2.4 Soils

2.4.1 Description - The generalized soiis of the Edgemont
property are shown in Figure 2.4.1-1 ang may be divided into
eight broad groups that differ in major characteristics.l,2 A
brief description of each of the pbroad groups follows.

. MANUEL-SHINGLE-GRUMMIT ASSOCIATION - All of the surface
disturoance from the proposed mining activity will fall within
this snil association. The soil series which compose this
association range from ligat brownish gray clays to light brown
silty <clay loams and are found on nearly level to very steep
uplands. Many of the soils within this association provide only
fair to poor source material for topsoil due to excessive lime
and high clay content. Figure 2.4.1-2 displays, in map form, tpe
soil series that will be potentially disturbed from the proposed
mining activity. Detailed information displaying the associated
So1l interpretations and estimated enginecering properties of
these series are pbresented in Appendix A. interpretations in

Shingle~Grummit Association have limitations d4S a source of road
fi1ll material because of their low strength and high shrink-swell

tank abSsorption fields because of their high clay content and shallow depth to
bedrock. They also generally exhibit a moderate to high
corrosivity in relation to untreated steel pipe. Because soil
associations include a number of soil series with varying
characteristics, a detailed SO1ls engineering study will be
performed as part of project engineering. This soils engineering
study wiil be used to determine the site specific soil

suitability for the various mining activities anticipated. Other
soil associations that surround the proposed mining disturbance
on the Edgemont property are oriefly described below.

BUTCHE ASSOCIATION - This association is found mainly on
broad uplift ridges that have gentie or very Steep slopes.
Drainégeways are deeply entrenched. These SOoils are shallow wath
interbedded sandstone and siltstone found below a depth of 23 cm
(9 in). Butche soils are POOXr source material for topsoil
because of large stones, thin layers, and because they generally
occur on slope positions where they cannot pe easily optained for
stockpiling.

TILFORD_ASSOCIATION - This soil association is nearly level

Lo gertly sloping and is found on stream terraces. Tilford soils are ]
deep &and well-developed and provide fair material for topsoil.

NORKA ASSOCIATION -~ This soil association is found on gently
to mocerately sloping uplands and valley sideslopes. Norka soils
are deep and provide good material for topsoil.

TUTHILL-DAILEY ASSOCIATICN - Both of the soils in this
association are found on very gently sloping to moderately
sloping upland deposits of tablelands and terraces. Tuthill
Ssoils are good source material for topsoil while the abuqdance
of sand in the Dailey soils contributes to drought conditions due
to its poor water retention characteristics.
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Figure 2.4.1-1

General Soils Map of the Edgemont Project Area
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UNVDERSROUND RUNGE EAST MWNE SITE

0 % Mile

0 ) Kilometer
— ]

Figure 2.4.1-2 Soils Series of the Immediate Area
Surrounding the Burdock and Runge East Mine Sites
(Interpretations are Presented in Appendix A)

Shaft site locations are shown in Figure 1.1.1-1.
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<-5__Hydrology

2.5.1  Surface Water

——— e i

Description - The Edgemont
Cheyenne kiver and tributary st
Weston and Niobrara Counties al

and 1n Falj River and Custer Countijes in southwesternp South

Dakota. The principal tributaries in tnis area which enter the
Cheyenne kiver from the north are: pass Creek; Bennett,
Driftwood, Red, and Sheep Canyons; ang Beaver Creek and its
tributaries {Stockade Beaver, Lime and Hat Creeks) . Cottonwaod
and Hat Creeks are the principal tributaries which enter the
Cheyenne River from tie south. With the possible exception of
Stockade Beaver Creek, all of these sStreams including the
Cheyenne River experience extended periods of no flow.

project area is drained by the
feams in an area which lies in
ong the eastern edge of Wyoming

west of Edgemont. The course of the ri
boundary between the Black Hills Secti

C (143 mi2) gt Edgemont. The river
Cchannel is braided, reflecting the low gradient of about 0.0314

in the vicinity of Edgemont. The Cheyenne River is impcunded ¢or
irrigation, flood control, and power generation purposes B

Angostura Reservoir about 54 km (34 ni) downstream from Edgemont.
Angostura Dam is about 10.4 km (6.5 m1) southeast of Hot Springs.

Contents of the reservoir since initial filling in October, 1949
have ranged from g minimum of 55

(45,350 acre-ft) in Septemoe

(145,200 acre-ft) in June 1962_1 The Cheyenne River flows
nortueasterly from Angostura Dam for another 80 km (50 mi) and
empties into Oale Reservoir which is impounded by Oahe Dam on the
Missouri River near Pierre, South Dakota. Figure 2.5.1-1 shows
the regional drainage surrounding the Edgemont property area.

The U.S. Geological Survey operates or has operated several
Stream gages in the vicinity of the Edgemont properties. Basic
information on the Streamflow characteristics of these gagegd
Streams is shown in Table 2.5.1-1.1,2 Annual runoff at these
gaging stations varies widely as indicated1 by values in the
tavle. The same 1s truc for the ungaged tributary streams
draining the Edgemont properties.

The runoft distribution during the

table, May, June, and July are the months of highest runoff,
i and higher precipitation
amounts experienced during these months. Runotf is generally

lowest during the fall and winter months when precipitation is
low and occurs mostly as snow.

Surface water drainage in the vicinity of the proposed mine

locations as shown on Figures 2.5.1-2, and 3, is described in the
following paragraphs.
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Table 2.5.1-2

Average Annual Runoff Distribution for Beaver Creek and
the Cheyenne River and Hat Creek

Percent of Annual Runoff
Cheyenne River and

Beaver Creek Hat Creek
January 2.3 0.7
February 8.2 2.5
March 21.3 8.7
April 9.2 7.4
May 12.0 181
June 22.9 31.5
July 10.5 15.2
August 4.6 7.8
September 2.1 3.7
October 2.4 1.4
November 2.4 1.1
December 2.1 0.9
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Burdock No. 1 Shaft - The location of the proposed shaf: is
shown on Figure 2.5.1-2. This Site is dr. ined by an
intermittent, unnamed tributary of Beaver Creek. Elevations in
the watershed of this tributary range up to 1,137 m (3,730 it) on

@ hill north of the mine site and drop to about elevation 1,103 m
(3,620 tt) near the shaft site.

A diversion system of two small dams angd ditches nas been
constructed in the lower 1 km (0.6 mile) of the drainage course
as shown on figure 2.5.1-2. Flow in the drdinage course wiil be

1,079 m (3,530-3,540 ft). Runoff characteristics at selected
sites on this triovutary as well as other streams draining mine
locations are presented in Tables 2.5.1-3 angd 4. These include
estimates of average annual runoff and peak discharges of floods
with 2, 10, and 50-year recurrence intervals and of the maximum
probable flood. These estimates, at selected locations near the
mine sites and at downstream locations, are based on technicques
developed by the water Resources Division of the U.S.
Survey. 3,4 As indicated in Table 2.5.1-3 average annual runoff is
only 1.80 cm (0-71 in) from an area of 0.88 km2 (0.34 mi?) in the
vicinity of Burdock No. 1 shaft (B1-1). More than half the
runoff can be expected to occur during the months of Mav, June
and July as the result of snowmelt and local, heavy raint. 1.
Average annual runoff from the larger watersheds above downstream
locations (B1-2 and B1-3) is even less, in the order of 0.5 to
1.3 cm (0.2-0.5 in). Annual runoff may vary widely depending
upon the occurrence of storm rainfall. Flood peak discharges are

The estimates
charges which can be

ding could occur alcng
urdock No. 1 shaft, but

€xpected at or near the mine site. Floo

r € River. (See
Figure 2-5.1-2.) The drain i !
0.08 km2 (0.03 mizj),
the topograpbic map of the area,s range from about 1,130 p {3,710
W6 m (3,760 ft) at the watershed
i the drainage course
elevation of about 1,080 p (3,540 fv)
réservoir near the edge of the

ted by heavy

act location of the site with
Some diversjion of the su

runoff may be necessary. © rrace

Spencer-Richardson Mine - This existin ' i i
s===_2tChardson_Mine open t
located near the top of Draetichyy,ine site Se

. a ridge; there is practically no drainaqge
area‘above.the mine Site so flooding by surface runoff is not ag
consideration. (See Figure 2.5.1-2.) Drainage from the site jis
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to the south and west into intermittent tlowing, unnamed
tributaries of Pass Creek, also an intermi _tent stream, which
empties into Beaver Creek, a major tributary of the Cheyenne
River. A small reservoir is located on one of the tributaries
about a mile downstream from the mine site. The tributaries head
on the ridge on which the mine site is located. Elevations along
the ridge range up to 1,195 m (3,920 ft). The gradient of the
tributary to the south of the mine is quite steep, dropping from

about elevation 1,173 to about 1,125 m (3,850-3,690 ft) near the
reservoir location.

Estimates of average annual runoff and flood peak discharges
at selected sites near the mine and at downstream iocations {SR-1
=~ SR-5) are shown in Taple 2.5.1-3 and 4. Estimates of averiage
annual runoff on the tripbutaries and Pass Creek range from 1. 37
to 2.00 cm (0.54-0.79 in). Beaver Creek which drains an area of
3,631 kmz (1,402 mi2) at site SR-5 below the mouth of Pass Creek
has an average annual runoff of 0.89 cm (0.35 in). All of the
streams experience extended periods of no flow. Annual runoff
varies widely. At the stream gage site on Beaver CreeX near New
Castle upstream from SR-5, average annual discharge varied from
3.68 m3/s (130 ft3/s) in 1962 (water year) to 0.14 m3/s (5.1
ft3/s) in 1961 (water year) .

Darrow Extensions - The existing pits from which the
underground extensions will be mined are located on a ridge which
forms the divide between the unnamed tributaries which flow to
the west and southwest into Ppass Creek described in the preceding
paragraphs, and another unnamed tributary which flows southward
to the Cheyenne River. The latter tributary, another
intermittent stream, drains an area of 0.28 km2 (0.11 mi2) at
location DE-1 near the mine site. (See Figure 2.5.1-2.)
Elevations on the watershed divide range up to about 1,195 m
(3,920 ft). The tributary gradient is quite steep, dropping from
an elevation of apout 1,170 m (3,840 ft) at location DE-1 to
1,091 m (3,580 ft) at a small reservoir at location DE-2, 5.5 km
(3-4 mi) downstream. At the reservoir, the topographic maps
indicates that part of the runoff may be diverted into Griffis
Canal for irrigation purposes. The remainder flows out of the
reservoir toward the Cheyenne River. The drainage course as
defined on the topographic map$ ends on the flat flood plain
along the river. Estimates of average annual runoff and flood
peak discharges at location DE-1} and DE-2 are shown in Tables
2.5.1-3 and 4. Average annual runoff is about 1.8 cm (0.7 in) at

both locations. Since the mine site is on a ridge, flooding of
the site is not a consideration.

Runge_East Mine - The existing underground mine site is
located in the drainage of an unnamed tributary of Red Canyon
Creek. (See Figure 2.5.1-3.) The tributary, an intermittent

. slopes of a Steep ridge where
elgvatlons.range up to 1,240 m (4,070 ft) . The gradient of the
trlbuFary in the area above the mine location is very steep,
dropplng from an elevation of about 1,200 to 1,134 m (3,540-3,720
ft) in about 1.61 km (1 mi). The tributary drains an area of
1.45.km2.(0.56 mi?) at location RE-1 near the mine site. It
empties into Red Canyon Creek at location RE-2 about 3.1 km (2
ml) to the south. Red Canyon Creek is a fairly large tributary
of thg Cheyenne River, draining an area of 539 km2 (208 miz) most
of which lies in the Black Hills National Forest. It empties
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into tre Cheyenne River about 3.1 km (2 mi) downstream ftrom
Edgemor.t.

Estimates of average annual discharge and flood peak
discharges at selected locations on these streams are shown in
Tables 2.5.1-3 and 4. Estimates of average annual runoff at the
locations on the unnamed tributary (RE-1 and RE-2) are 1.70 and
1.34 cm (0.67 and 0.52 in) respectively. Red Canyon Creek also
has extended periods of no flow. The higher annual runoff
estimate, about 2.28 cm (0.90 in) is the result of its more
forested drainage area and the slightly higher precipitation in
the higher elevations of the Black Hills. The flood peak
estimates indicate the magnitude of flood discharges which can be
expected at the selected sites. Since the mine location is on a
slope well above any drainage course, flooding is not a

consideration. Minor diversion of local surface runoff may be
necessary at the site.

Impacts - Mining plans® indicate that dikes and ditches will
be used to divert local surface runoff away from mining
operat:ons and into existing drainage channels. Improvement of
existing access roads may also include some ditching and culvert
instal: ations. On-site drainage will include ditches to collect
runoff from ore and spoil piles and direct it to holding ponds.
Such construction activities would alter local surface drainage
patterns to some extent. Since reclamation plans will
essent:.ally restore or improve existing landforms and cover, both
short--erm and long-term effects of constructing mine facilities
upon annual runoff volumes or flood peak discharges are
considered to be insignificant. At the proposed Spencer-
Richardson open pit operation, an area of about 8.1 ha (20 acre)
will be mined initially. Because of the small areas involved,
the efZect of these mining operations upon annual runoff and
flood peak discharges is considered to be insignificant.

Mine dewatering will be required at Burdock No. 1 shaft and
possibly at Burdock No. 2 shaft. Very little or no dewatering is
expectzd to be required at the Runge East or Darrow Extension
underground mines and the Spencer-Richardson open pit mine is
expect2d to be free of ground water. Any water from mine
dewatering operations will be directed to retention ponds and
treatel as required, before release. A maximum rate of pumping
of 42.5 1/s (6715 galsmin) is anticipated at the Burdock No. 1
shaft. At present, it is anticipated that dewatering at Burdock
No. 2 shaft may not be necessary since dewatering at Burdock No.

1 shafz will probably dewater the shaft site at Burdock No. 2
shaft ilso.

Thz water from the mining operations will be discharged into
local Jjrainages. This water discharge will comply with the
effluent requirements of the permit obtained under the National
Polliutint Discharge Elimination System as implemented by the
South Dakota Environmental Protection Agency. The magnitude of
such releases at the Burdock No. 1 shaft could be in the order of
42.6 1/s (675 gal/min). This discharge would be into the unnamed
tributary west of the shaft site. Flow in this drainage course
will ke dispersed in the flood plain along Beaver Creek and the
Cheyerne River. Releases at other underground mine sites are
unknown but expected to be very small. Released water would in
part evaporate or in part infiltrate into the ground and the dry

48



stream peds. These releases could stimulate the growth of

natural vegetation along the drainage courres. Prolonged
releases may cause some "soft" areas to develop in the draingge
courses. Because of the small volumes of water to be released,
no significant erosion of drainage courses is anticipated.
Releases of treated water at Burdock No. 1 shaft will be
dispersed over the flood plain of Beaver Creek and the Cheyer.ne
River near the mouth of Beaver Creek by the existing small
diversion system. Releases could eventually reach those streams.
Since such releases would be treated as reguired to meet
requlations governing such discharges, no harmful effects are
anticipated. Since the quantity of such releases is small, they
would have no significant effect upon flood peak discharges.
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2.5.2 Ground Water

Regional - Western Fall River County is underlain by five
principal aquifers: Quaternary aliuvium; the Fall River
Formation, 21 to 85 m (70-280 ft) thick, and the Lakota
Formation, 43 to 67 m (140-220 ft) thick, both of Cretaceous age;
the Sundance Formation, 21 to 137 m (70-450 ft) thick, of
Jurassic age; and the Pahasapa Formation, 91 to 192 m (300-630
ft), of Mississippian age.? These formations crop out
peripherally to the Black Hills, where they receive recharge from
precipitation. Ground-water movement is in the direction of dip,
radially from the central Black Hills. 1In most cases, the water
is under artesian conditions away from the outcrop areas, and
many wells in the region flow at the surface. The common
practice for many years has been to allow wells to flow, which

undoubtedly has resulted in declining regional potentiometric
head.

Alluvium is used locally as a water source for domestic and
stock water supplies.

The Fall River and Lakota Formations are the principal
sources of water in the area. The Sundance Formation in Fall
River County is used as an aquifer near its outcrop area in the
central and northwestern parts of the county. The Pahasapa
Formation, accessible in Fall River County only by very deep
wells, is a source of water for Edgemont.7?

The Fall River and Lakota Formations together form the Inyan
Kara Group.® Water in the Fall kiver is separated from that in
overlying formations by the Skull Creek Shale, whichi consists of
45to 61 m(150-200 ft) of dark gray shale, and the Mowry Shale,
which s up to 30 m (100 ft) of gray shale. Mudstone beds in the
Fuson Memoer of tne Lakota, 12 to 18 m (40-60 ft) thick,®
genera.ly separate water in the Fall River from that in the 30 to
45 m (:00-150 ft) thick Chilson Member of the Lakota, which is
the pr.ncipal water-bearing unit of this formation. The
Minnewaste Memoer of the Lakota, consisting of up to 8 m (25 ft)
of limestone, lies below the Fuson Member and does not appear to
be water bearing. The Lakota Formation is underlain by the
Jurass:.c Morrison Formation, which consists mostly of shale and
clay and is not considered to be an aquifer.?

Faalts and fractures associated with the Dewey and Long
Mounta.in structural zones, waich trend southwesterly through
northwastern Fall River County, are believed to affect ground-
water novement and may be of considerable influence in future
areal 2ffects of drawdown caused by mining, but data are not yet
availaocle to quantify this.

According to Bowles?,16, and Gott, Wolcott, and Bowlesii,
large volumes of water may migrate upward from the Minnelusa
Formation, along solution collapses and breccia pipes associated
with fractures, to recharge the Inyan Kara Group near the margin
of the Black Hills. This theory, which is supported by water
quality data, is used to account for the source and deposition of
uranium in the Inyan Kara Group.
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In the Burdock project site area, it appears that little
recharge to the Fall River Formation may cnme from‘the outcrop
area, where open-pit mines are dry except ror prec1plta§109 and
inflow from surface water, with the exception of the existing
Triangle mine, the mine farthest down-gradient. Also, the
Scarcity of water wells in the Fall River in this area suggests
that the formation may not be saturated here. However, there is
insufficient data to identify the source of recharge to the Inyan
Kara Group at the project site.

Local - The Fall River and Lakota Formations are the two
aquifers of concern to the proposed mining operation at Bgrdock.
The Fall River is the principal aquifer of western Fall River
County, followed by the Lakota.? These aquifers are of similar
thickness and hydrologic characteristics in the vic1plty of @he
project site. At the proposed mine site, the Fall River, whlgh
is overlain by up to 61 m (200 ft) of skull Creek Shale, consists
of 23 to 38 m (75-125 ft) of fine-grained sandstone and
interbedded carbonaceous shale. The top of the formation is at a
depth of about 76 m {250 ft) at the shaft sjite. Within a 6.4 km
(4 mi) radius of the shaft site, 26 wells are known to obtairn
water from this aquifer: many of these are flowing welis.

The Fuson Member of the Lakota, underlying the Fall River,
varies in thickness, but generally is less than 15 m {50 <t)
thick. It is expected to be an effective barrier to interaquifer
water movement in most of the area. However, results of aqui.fer

sult from as-yet-
1d open exploration holes.

The Chilson Member of the Lakota is the ore-bearing and
water-bearing unit. It consists of about 40 m (130 ft) of
consolidated to semi-consolidated, fine-grained sandstone, the
top of which is at a depth of about 134 m (440 ft) at the shaft
site. The underlying Morrison Formation, at a depth of 174 n
(570 ft), is shale and interbedded sandstone and probably is not
water bearing. Within a 6.4 km (4 mi) radius, 23 wells are open

to the Lakota, one of which flows an estimated 1.6 l7ss (25
gal/min) .

Figure 2.5.2-1 is a map showing the approximate
potentiometric surface in the Lakota F i

the project site, and showing the sout
9.8 m/km (20 ft/mi). A few water leve
shown, but there are insufficient data to allow contouring.
Keene indicates a Fall River aquifer gradient of 9.8 m/km (20
ft/mi) near the project site.? Water levels were measured in
January 1977, in Oobservation wells installed for an on-site

aquifer test. According to Keene?, potentiometric levels in the
Lakota in this area should be somewhat higher than those of the

Fall River. This is con data obtained at the project
Site, where the head in the Lakota is a few feet greater than in
the Fall River.

Aquifer Test - A 169 m (555 ft) deep,
diameter (10 in) steel cased test well nea
site was completed in February 1977.
17 m (55 ft) of 25 cm (10 in) diameter
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stainless steel wire-wound Screen, gravel-packed, Oopposite the
Fall River aquiter, {85-102 m (280-335 ft) } and 23 m (75 ft).of
20 cm (8 in) diameter screen, gravel packed, opposite the Lakota

aguifer [ 146-169 m (480-555 ft) ]. Upon completion, the well
flowed about 3.2 i/s (50 gal/min).

A constant-discharge aquifer test began on February 11 ang
continued until February 25, 1977, at an average discharge of
16.5 1/s (261 gal/min). Discharge water was Piped to a holdiag

pond specially enlarged ror tie purpose. Water quality samgles
were obtained during the test.

Water-level responses were observed in nine piezometgrs,
of which were open to the Lakota and three to the Fall River.
Locations of wells are shown on Figure 2.5.2-1.

A second aquiter test was run in November 1977, in which an
inflatable packer was used to isolate the two aquifers, and_the
Lakota was pumped at an average rate of 12.2 1/s (194 gal/min)

for 3.25 days. Analysis of results of this test indicates that tﬁ////
the transmissivity of tne Lakota is about 17.36 m2 (1400

galsday/ft) and the Storativity is 2x10-e.
was measured in the Fall River Formation in tpe vicinity of the

pumped well and to the northeast of tue site. The estirated

hydraulic conductivity of the agquatard 1s about .13 m/da_ {3.4

gals/day/ft2) . The estimated transmissivity of the Fall Kiver 1is o
about %.9 mz (300 gyal/day/ft). These values were used in A n
Calculations of projected drawdowns resulting from mine —
development and operation. Projections of impacts on

potentiometric head are based on these aquifer properties.

Significant drawdown

Water Use - an inventory of water-supply wells within a 6.4
kn (4 mi) radius of the broposed shaft site was made in August
1976, during which 61 wells were located, as shown on Figure
2.5.2-2 and Summarized in Table 2.5.2-1. of these, 57 furnish
domestic or stock water and 4 are not used. Thirty-five wells
were rlowing at rates from less than 4 to an estimated 76 1/min
(1-20 gal/min). Estimated total flow, almost entirely from the
Inyan Kara Group, was about 655 m3/d (173,000 galsd), or 23.4 ha-
m/7yr (190 acre ftsyr). Figure 2.5.2-3 15 & generalized water-

level contour map showing the area of flowing wells within a 6.4
km (4 mi) radius Of the mine site.

A 40 kw (25 mi) radius well inventory was completed in 1378,
Thas inventory included all] Known wells in the Inyan Kara Group.
Within the area in South Dakota, 140 wells were visited, 55 of
which are in the Lakota, 54 in the Fall River, and 31 for which
the aquifer is not ldentitied. Thirty-seven wells are reported

to flow from the Lakota, 34 from the Fall River, and 16 from
wells in unidentified aguifers, 12

Impact Assessment - The
Formation is expected to
during mine devel

potentiometric head in the Fall River
be affected by shaft construction, and
opment and Operation, by vertical leakage from
the Fall kKiver to the Lakota in those areas where such leakage

occurs. Direct impdacts on the Fall River Formation from shaft

construction will be shorc-term. Shaft construction turougan the
formation will regquirce avout 30 days. Cement or chemical

grouting may be required to control water inflows to the shaft
Sinking operations during c¢onstruction. An average inflow ts the
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shaft of 12.6 1/s (200 gal/min) is expected during this time.
The effects on the Fall River Formation rerulting from leakage
during mine development and operation will continue as long as
water 1s removed from the lower aquifer. The rate of leakage

workings will be affected, bat it is not anticipated that the
aquifer will be dewatered.

It is possible that after mining, areal potentiometric heads
will not recover to Pre-mining levels within the affected area
because of open flow from private wells. Discharge from flowing
wells outside the radius of influence will continue, and may be
sufficient to prevent complete recovery within the affected area.

The Lakota Formation will require depressurizing before it is
entered by the shaft, since iE is under ?t least 146 m (480 ft)
of head, or more than 14.0 kgf/cm¢ (200 1bg/in¢). Two or more wells
will be required, pumped at an estimated average total rate of 42.6

1/s (675 gal/min) for 180 days prior to entry into the aquifer by
the shaft.

Inflow will increase as station and haulageway constructior
begin, then decrease gradually as the mine is developed a; 4
operated. 1f inflow daverages 25.2 1/s (400 gal/min) over the 10-
Yéar expected life of the mine, the thgg{g&%ggl radius at which
the potentiometric head will be reduced by 30 cm (1 ft) is about . _-
105 km (65 mi), under the assumptions listed above. However, =
from experience in other mining areas, in rocks having similar
hydrologic properties, lateral geologigAgpqnges should limit the
growth of the cone of depression. The induced leakage from the
Fall River may also limit the growth of the cone in the Lakota.

The actual radius of effect is expected to be substantially less
than the theoretical radius. The presence of the Long Mountain
and Dewey structural zones is expected to constrain growth of the
cone, but the extent of effect can not be quantified based on
presently available information. Many wells that now flow within
the area affected by decreased potentiometric head will cease to
do so at some time after mining operations pegin. The aquifers

systems. The pit will be wholly within the uns
of the Fall River Formation.

Source of recharge, little eff
result. Any ground water entering the pits

langle) containg ground water; some
Underground mining in
bPotentiometric sur face
¢+ 1f any, to the pit.

Mitigation - Adverse effects on groung-

the vicinity of an open pit will lower the
in the Lakota, reducing inflow

water supplies

€ owner of the sSupply. It is planned that
andled on g case-by-case basis. Possible
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alternatives include installation of electric pumps where power
is availaple; distribution of water by pipeline; construction of
new wells into deeper aquifers; renovation of wells if cessation
of flow causes well collapse; or reimbursing the landowner for
the cost of repairing or replacing a water supply. Whatever

action is taken, one main objective, in all cases, will be water
conservation.

A comprehensive observation program in which pressure heads,
flows, and water levels are measured periodically in selected
wells has begun. This program will document premining conditions
and changes in potentiometric head before and during mining, in

both acuifers, and also will allow assessment of any post-mining
impacts.
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2.6__Nonradiological ®atexr Cuality

2:6.1 Description of Existing kater Cuality Environment -
This section descrikes the non-radiological water quality
Characteristics in the region of the Edgemont Uranium mining

project. (See Section 2.8, for a description of the radiological
characteristics.) '

2.6.1.1 Surface Watexr Quality - The Edgemont Uranium
Mining Project area is drained by the Cheyenne Fiver and several
tributary streams. These streams including the Cheyenne Fiver
exper ience extended reriods of no flow. The State of Scuth
Dakota! has classified the Cheyenne River in the prcject vicinity
as being suitakle for the following uses: (1) warm water semi-
permanent fish life propagation, (2) limited contact recreation,
(3) wildlife propagation and stock watering, and (4) irrigaticn.
Beaver Creek (South Dakota) has been classified as keing suitable
for the same uses as the Cheyenne Fiver e€xcept that this strear
has been classified as being suitakle for cold water marginal
fish life propagation rather than warm water semi-permanent fish
life propagation. The State of Wyoming2 has classified Eeaver
Creek and stockade Eeaver Creek in the project vicinity as
presently supporting game fish or having the Lydrologic and
natural water quality potential to support gare fish. Eeaver
Creek has alsc been classified Ly kyoming as a warm water
fishery.

Surface water quality investigations were performed at
the project during the period of December 1974 through Septemker
1977. Additional water quality data from the USGSE and the State
of Scuth LCakota were utilized in this assessment. 2 summary of
results of water quality amalyses cf surface water samples
oktained on and near the rroject site are listed in Takles
2.6.%.1-1 and 2. 1Their locations are shown in Figure 2.6.1.1-1.
Table 2.6.1.1-3 provides various water quality standards and
criteria for a comparison with the previously reported ranges of

water quality parameters. Sgpecific aspects of these data are
discussed kelow.

The warmest water temperature [36.0°C (96.8°F)] within
the Cheyenne River was observed at station S-5 in June 1974,
which is urstream cf Red Canyon Creek. The warmest temperature
[31.0°C (87.89F) ] within Peaver Creex« was okserved at Station S-
3, which is near the mouth of the creek. The South Dakcta
temperature standard for the Cheyenne River [ 32.2°9C (90°9F) ] was
exceeded in August 1973 and June 1974 at Statica S-5, and tte
South Dakota temperature standard for Beaver Creek 23.9°9C (759F)
was exceeded in July 1976 at Station S-3.

In the Cheyenne River and Eeaver Creek, cbserved
dissolved oxygen concentrations were norrally well akove State
standards. The pH values were observed to be in the normal range
of 6.5 to 9.0 Standard Units. Total alkalinity and hardness of
the Cheyenne River averaged 156 mgs/1 (miligramsliter) and 1,390
mg/l, respectively, and Beaver Creek averaged 148 mgs/1l and 1,425
mg/1l, respectively. Eoth waters are considered toc ke very Lard.
Dissolved solid concentrations for the Cheyenne River and Eeaver
Creex averaged 3,513 ng/1l and 2,960 mg/l, resgectively. The mean
dissolved sclids concentrations of the Cheyenne River exceed
estanlished criteria for livestock watering, and mean dissclved
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Table 2.6.1.1-1
Sumnary of Physical and Bacteriological Surface Water Quality Nata for the Cheyenne River and Beaver Creek

in the Vietnity of the Fdgemuut Urantum Mining Project

Pacameter
Stream Total
sad VWater Dissolved inity MHardness True Apparent Coliform (No./100 ml.)
Mileage Temp. Oxygen CaC03  a» _CaCOy Color  Color  Turbidity Fecal Fecsl Suerptococch  Total
3 ag/1 . ag/l og/l U T PCU Byl -T -
Beaver Naxieum 24.0 4.0 209 1933 ” 2400 1100
Creeh? Minimum  14.3 1.4 74 40 12 21 1
(s-1) Bean 8.1 7.6 151 1343 3% $20 300
No. of
Sanples 4 4 3 4 4 4 4 4 4
BDeaver Maximus 25.% 10.8 8.2 3 3100 80 29000 11000 5300 19000
Creek?  Miniwm 0.0 - 6.3 6 [ i 64 630 2
(s-2) Measa . 9.3 - 1.7 130 1400 30 7280 2800 2980 4790
Ne. o
Saaples &8 1 s0 (4] (1] & 4 4 7 4
Beaver Maximum 31.0 .7 1.9 130 1823 ] 7400 3200 3200 4800
Creet? Minieun 13.3 - 7.6 % 3%0 7 0 22 600 10
(8-3) Hean 19.4 - 1.7 100 1221 30 2040 860 1700 1310
No. of )
Senples 4 1 4 3 4 4 4 4 4 4
Chayenns Maximum 29.0 13.1 8.9 43 2170 100 6000 2700 mn 8393 4300 7500 3008
Rivert 0.9 0.7 7.0 70 260 3 7 3.4 935 ] 0 <4 L]
(8-4) 1.3 9.6 .6 it 13%0 » 1200 100 3326 92 480 620 1300
74 " «Q [ 3 3 4 [ Y] [} s2 27 19
Cheyenne 13.7 8.4 4200 17
River® 3.3 6.9 300 17
(8-3) 10.9 1.9 4000 17
21 22 2 1
Cheyenne Maximm 26.0 12.4 8.2 180 1900 90 46200 3200 4300 3300
River'  Minima 18.0 - 6.7 % 80 7 14 1n %0 [}
(8-6) Kean 22.8 - 7.6 1% 1400 30 1400 0] 3560 960
No. of
Baaples 4 1 5 4 5 3 ] 4 [3 [
Cheyeone HMaximue 20 8.4 8.2 163 1692 10 216 L] 2700 120
River?  Minuewm - - 5.1 160 1600 3 ) 4.4 2300 au
(s-7) Heen - - 82 162 1646 ] 110 k) 2600 0
Me. of
Samples 3 1 2 2 2 3 2 2 2 2
South Dekota n.2 6.3 )
Vater Quality S 9.0 730 30 1500 90 1000 3000
Stondards? (23.9) (6.5
3.8
Vyening Vater 3.2 [} 6.5+ 10 1000
Quality Standards? s.3 (Maximum (acreasa)
EPA Drinking
Wster Standards’® 6.3+ 13 3* 300 L
[N )
MAS-NAK Irrigatioa 4.5
Motes Criteriall 9.0
BAS-NAL Livesteck
Watering Critecial? 3300

* ‘16”; + Da 73 through 9/77).

. Beavep Creek (S=1); 43°31°44", 104%09°16™; Upstresm ol mauth of Stochade Reaver Creek, Wyo; Data Source, TVA (9/

;. hr-vr: Crerk gk“l): 41%32°07", 104°07°02"; Upatveam of 014 UR BS hridge, ¥Wyo! Data Sources, TVA (3/7% through 9/17) and USGS (1/12 through 5/77).

3. Beaver Ceeck (S<)); 41725°2R%, 103“50° 307, ~275 m. upstcram of contluence with Chevenne River, §.0.; Data Souwree, TVA (9775 through 9/117).

4. Chevenne River (S=4); 41"18°20", 10 177; Upatream of US diwy, 18 hridgr at Fdgemont, $.0.; Nata Sources, TVA (12/74 through 9/11),

UNGS 51772 Whronndt 9710), and the State of Nouth Dadota (14712 theawph §217). |

Cheyrnne River (3=3)) & 1"IR°497, 101424 16"; ~2.5 hm downatrrdn ol Kigemont, XD, above Red Canyon Creek; Data Snurren, TVA (12/74 threugh 6/15)

aml USGS (7771 Ahrough 6/ 14},

6, Cheyenne River (R-6): 4V°17°07°, 10174A* 21%; ~10 dm dewnnt ream of Edacmont, KD, Data Sowrce, TVA (12774 theough 9/17).

7. Cheyenwe Naver (S-701 &VPIRT27%, 10374V 43Y, Upatreaa ) SR 71 Bridge at Angantues Reasrvorr, 50 Data S « TVA (K777 themuph 1117).

8. Stambavide fur Beaver Creek are the some o8 the Cheyrnne River with Lhe exveplion of thone more stringest stawidards in pacrnthesis which are
for Reaver Ceeek. NReference susher .

9. Relrrrmce numher 2,

10, Btaminrds marked with (#) are prisary drisking water atsundecds snd wnmarked stendsrds are the proponed srcondnry drinking water standards.
Retesrnces nushers 3 and &,

11, Relerence numbec 3.
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solids concentrations for koth streams exceed the State cf South
Dakota water quality standard.

Ccliform kacteria data at Edgemont (S-u4) showed tLat
high concentrations of fecal, fecal streptococci, and tctal
Coliforms were present during varicus times of the year. 1Tle
fecal to fecal streptococci ratios indicate the scuzrce cf
pollution to ke animal feces.

The chemical water quality of the Cheyenne Fiver amd
Beaver Creek was poor. Mean concentrations of karium and scme
arsenic measurements were akove those concentrations identified
by the EPA ®National Interim Frimary Crinking Water Standards®3
for finished drinking water. Mean concentrations of cadmiun
above these standards were okserved in Eeaver Creek. Mean
concentraticns of chlorides, iron, manganese, and sulfates in
both the Cheyenne River and Beaver Creek were akove those
concentrations identified by the EPA "Prorosed Secondary Crinking
Water Standards."¢ This data supports the fact that those streams
are not classified for domestic water supply use. Concentrations
of iron and conductivity levels in the Cheyenne River and Eeaver
Creek exceeded the State of South Cakota water quality standards.
Based upon the "1972, NAS - NAE Water Quality Criteria,*s water
from both the Cheyenne River and Eeaver Creek is unsuitakle for
irrigation use (continuously on all soils). Eigh concentraticns
of chemical oxygen demand were cbserved in koth the Cheyenne
River and Peaver Creek in the Froject vicinity.

kater quality data resulting from the surveys rexfcrued
during the late summer and early fall months correlate closely
with regional historical ground water quality data¢ fronm tke
upper Quaternary and Fierre Formations. This indicateg that
durirg this time of the year flow in Peaver Creek and tke
Cheyenne River are rredominately ccmposed cf grcund water Lase
flows which enter the stream keds through seegs, springs, and
flowing wells. Conversely, water quality data resulting frcm the
surveys performed during the spring and early summer mcnths show
concentrations of those constituents characteristic of stcrowater
runoff and snow melt (increased concentrations cf susrended
solids, colcor, nutrients, iron, manganese, etc.).

2-6.1.2 Ground Water Quality - In the Edgemont prcject
area the Fall River and Lakota Formations, which togetker fcrm
the Inyan Kara Group, are the principal sources of water fcr
damestic water suprlies, irrigation, and stock watering. Wwater
in these formations is under artesian conditions. The Chilson
Member of the Lakota Formation is the ore-kearing unit and is the
main aquifer to be impacted Ly underground mining activities.
Mining of ore at outcror regions of the Fall Fiver Formaticn will
occurr at surface mining sites.

Ground water quality investigations were conducted at
the project during the period of Ncvember 1976 througlt November
1977. A summary of results of water quality analysis of ground
water samples obtained on and near the froject site are listed in
Table 2.6.1.2-1. 7Their locations are shown on Figure 2.6.1.1-1.
This takle provides a comparison of reported ranges of water

quality parameters with various water quality standards and
criteria. 70
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Bydrologic studies at the Burdock mine sites were
conducted utilizing well D-53 and site piezometers during tle
period of November 14-17, 1977. 1The results cf this study
revealed that in the vicinity of the Burdock mines, waters from
the Lakota and Fall River Formations intermix and water sasgles

from this well represent a composite of water frcm these tuc
aquifers (section 2.5.2).

Well D-53 may be utilized as a derressuring well fcr the
Burdock underground mine. Evaluation of water quality data from
this pumped well shcw its physical-chemical quality tc ke fair.
Concentrations of dissolved solids averaged 1,000 mg/l and the
ground water is considered to ke very hard. The grincigal
cations were calcium and sodium, and the principal anions uere
sulfate and bicarkonate. Concentrations of analyzed primary
(health) trace metals were less than those specified ky the EFA
for fi:ished drinking water.* Mean concentrations of diesclved
solids. sulfates, and manganese were greater than those
concentrations specified by the proposed EFA secondary
(aesthetically undesirable) standards for finisked drinking
water.?® Using the USDA? diagram for evaluating ground water for
irrigation purposes, the ground water is unsuitakle for
irrigation purposes because of its high salinity hazard.

When depressuring of the ILakota Formation is nct in
progress, water from the Lakota Formation enters the Fall River
Formation kecause of its greater fpiezometric head. Piezometers
D-47, D-49, and D-51 are screened in the lakota Formaticn only
thus permitting evaluation of the quality of water in tte
aquifier. Evaluation of the water gquality data from the Lakota
Formation, in advance of any hydrologic studies, shows its
physical-chemical quality to ke pcorer than tke intermixed ground
water obtained during the hydrologic studies. Concentraticns of
nutrients and most metals were greater than those concentraticns
observed at well D-53. Nevertheless, excert for lead,
concentrations of analyzed primary trace metals were less than
those specified by the EPA primary standards. An excessively
high concentration of lead (1,600 g/1) was okserved in a grak
sample from piezometer D-49, which is nomn-flowing. Lower
concentrations were okserved in D-51 and on a different cccasion
in D-49, kut the okserved concentraticns still exceeded the EEA
standard of 50 g/1 for finished drinking water. Mean
concentraticns of iron, dissolved solids, sulfates, and manganese
exceeded those concentrations specified ky the groposed EEA
secondary standards. The water is considered tc ke very harxd,
the principal cations were sodium and calcium, and the princigal
aniong were sulfate and bicarkonate. Eased upon the 1972 NAS -
NAE criteria% the ground water is unsuitakle fcr irrigaticn and
livestock watering purposes and kased upon USLA criteria, tte
salinity bazard for irrigation is lrigh.,

Water quality samples were also oktained prior to the
hydrologic studies at piezometers (D-48, D-50, and C~52) screened
in the Fall River Fcrmation. Based upon hydrclcgic studies, this
grouné water also represents a composite of the Lakota and Fall
River Formations. An evaluation cf the water quality data fron
samples oktained from these piezometers showed its physical-
chemical quality to ke better than that of the Iakota Fcrmaticn.
Concertraticns of dissolved solids averaged 870 mg/l. The water
is corsidered to be moderately hard, the principal caticns were
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sodiurm and calcium and the Frincipal anions were sulfate and
bicartonate. Although lower concentratior , were ckserved at
these rpiezometers, the mean concentration of lead, ircnm,
dissolved sclids, and ranganese exceeded the EFA standards. The
highest concentraticns of Chemical Cxygen Demand and gulfategs
were reported in sarmples from these piezometers., 2 higker nean
Sodiur Adsorption Ratio was calculated and kased upcn UELA
criteria the salinity hazards for irrigation is higk.

A comparison of the water quality of comgosite ground
water obtained at the Fiezometers screened in tre Fall Rivex
Formation and the pumped derressuring well reveals that the
pumped derressuring well provides water of tetter quality
containing smaller ccncentrations of most metals and nutrien*s.
Conversely concentrations of minerals, especially hardnmess
causing minerals, ang dissolved solids measured in the riezcmeter

samgles were less than the concentrations ckserved in sargles
from the pumped well.

Eased upon this evaluation, it can ke concluded tkat (1)
the water quality of the Fall River Formation is Letter than the
water quality of the ILakota Formation, (2) the Funrged
depressuring well Exovides the kest source of raw water for
various uses, angd (3) during derressuring the inflow cf satez
from the Fall River Formation to tre Lakota Fcrmation wii. not
degrade water quality, but instead enhance watex quality in iocal
private wells which tar the Lakota Formation.

data and the data cttained Ca the project site ray ke explained
by several reasons: (1) changes in aquifer water quality with
time, (2) well locations in the ground water kasin, (3) well
design, (4) sampling techniques, and (5) lakoratory accuraciaes,

2.6.2 water uality Imract Assessment - Iopacts tc surface
and/or ground water quality potentially can ke caused ky sevaral
activities connected with uranium mining. These activities .angd
proposed mitigative measures will ke discussed individually #cr
underground and surface mining. a discussion of liquid wastes,

their treatment, discharge, and tkhe impact of this discharge is
presented under Secticn 2.12.1.

2.€6.2.1 _Underqround Mining

of the piezometric Suif

permitting waters fron the overiying Fall River Fcrraticn to
enter the Lakota Formatj

two aquifers. no significant adver




rather than a source. Some local change in the water quality of
the Latota Formation will occur kut this should regresgent anm
improvement over existing conditicns (see Secticn 2.6.1.2).
Depressuring will nct ke conducted at the Larrow Extensions and

Runge Zast Mines since mining will ce within unsaturated Ecrtions
of the Fall River Formation.

Protection of ground water quality in the vicinity
of underground mines will be accomgplished by (1) the sealing of
all pends which will receive contarinated mine water, (2) tbhe
sealing of ore storage pads and the dikes providing containment
of runoff in the ore storage area, and (3) the immediate cleanup
following accidental spills of fuel and oils.

2.6.2.,1.2 Nonpeint Sgurce Runoff - Ko significant
degradation of the area's water resources is expected frcr
nonpoint source discharges at the underground mines since (1)
runoff will be limited due tc the semiarid climate, (2) existing
drainage patterns will ke designed to allow runcff outside the
boundary of the mining operations to be diverted arcund the areas
disturbed ky mining, (3) runoff from overturden storage, togscil
storage, revegetated areas, and other disturked areas will ke
contrclled as necessary by a syster of dikes, trenches, ponds, or
other aprrorriate measures including routing to the lagcon-
treatrent system, (4) runoff from cre storage areas will ke
cantrolled ty diking around the imgervious cre gad, (5) ercsicn
of haul roads will ke minimal because all roads currently exist,
drainage ditches will be constructed alongside the roads, and the
roads will ke well raintained.

2.6.2.1.3__sSpill Control - Areas will ke designated
for the storage of fuel and o0il. These materials will ke stored
within diked areas of sufficienc capacity to retain 110 percent
of the total volume contained. 1In the event cf an accidental
spill within a diked area, the spilled material will ke ccntained
and disposed of in an environmentally acceptakle manner.
Substantial quantitites of other fotentially hazardous cr tcxic
materials are not anticipated to ke stored at the underxgrourd
mining sites.

2.6.2.1.4 Post_Mining - After orerations cease,
waste piles, mine watexr holding ponds, cre stcrage areas,
disturbed areas, and cther surface facilities will ke stakilized
and/or reclaimed to minimize adverse impacts to ground cr surface
water quality that might result from rainfall cr sncwrelt runctf,
or ground water contacting these areas. Along with this site
gstabilization, each shaft will be covered with a concrete slak.
Requirements arplicakle at the time of stakilization of these
areas, in addition tc those descriked in the reclamaticn grcgram,
will ce met. Upon abandonment of a mine shaft, depressuring
operations will cease and natural hydraulic gradients in tLe
Lakota and Fall River Formations will likely recover to agproach
pre-mining conditicna. Some deterioration of ground water
quality in the Lakota Formaticn cculd occur in the immediate
vicinity of the mine. This would ke a result of oxidaticn and
other chemical reacticns within the abandoned mine. 2t this
time, the potential impact on these aquifers is judged tc ke
insignificant because during aquifer gradient restoraticn tte
flow #ill ke towairds the mine site, thus ccnfining any
potentially contaminated ground water to the imnmediate area. A
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return to the Chemically reduced state will eventually cccur ijue
to the natural gecchemical reactions in the tormations and the

soluble to an insolutle phase; and precipitate in the rine gite
area. After the restoration period, any dispersion of the
solukle form of these retals should ke minimal.

2.6.2.2 Surface Mining

2:6-2.2.1 Ground Water Inflows, Cverkurden leachates,
and _Ground water Quality Protection Measures - Cnly cne surface
mine has teen planned to date, the Spencer Richardson Mine.

Significant volumes cf ground water are not expected to ke
encountered in surface mines kecause all surface rining should te
in unsaturated portions of the Fall River Formaticn. Runcff from
the overkurden spoil Eiles, ground sater 8Beepage, rainfall,
and/or snowrelt that does enter the mining pit will ke kandled as
specified in Secticn 2.12.1.

A portion of the rainfall, 8nowrelt, and grouné¢
water inflows, if any, to the oren it will infiltrate the Lottom
of the pit. When the surface mine isg reciaimed, rainwater ard
Snowmelt will infiltrate the implaced overkurden. Faipwater has
4 PH of less than neutral and therefore is cararie of lea hing
minerals and metals from the overkurden matrix. The ismpact of
this leaching on the water quality of the Fall River Fcrraticn is
judged to te insignificant because all surface mining is prcgcsed

in aquifer cutcror areas which normally permit the infiltration
of rainwater.

If, in the future, rining ie proposed for non-

leaching cn groundwater quality should alsc e insignificant
because of several factors: (1) leaching should ke short-termed
because a hardgan condition is likely to occur on newly disturked
overburden piles after the first few rainfalls, thus reducing the
infiltration rates, (2) the low average rainfall quantities
expected at the site, 30 to 40 cm/yr, (13 to 16 in/yr) should

Protection of groungd water quality in the vicinity
of the surface mine sites shall be accomplished as discussed in
underground mining (Section 2.6.2.1.1, second karagrart).

2.6.2.2.2 Nonpoint fource Impacts - Ko significant

e€xpected fronm

i ) areas. [rainage and
control systems will re built and raintained to contrel runcff as

discussed in underground mining (Section 2.6.2.1.2).
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2.6.2.2.3 Spill Control - Fuels and cils will ke
handled as discussed in underground mining (Secticn 2.6.2.1.3).
Substantial quantities of other potentially hazardcus or tcxic

materizls are not anticipated to ke stored at the surface nmining
sites.

2.6.3 _Water Cuality Monitoring

2.6.3.1 Surface hater Quality Monitoring - Mining
wastewaters will ke fed to mine water hclding pcnds where they
will ke treated and discharged in compliance with aggplicakle
requirements which will be identified in the NFLES permit. Site
runoff will be controlled as necessary ky a systen cof dikes,
trenches, ponds, or other agpropriate measureg. Monitcring will
be carr-ied ocut in accordance with the discharge ferwmit
requirements.

2.6.3.2 Ground Water Cuality Mcnitoring - At the
Burdocx underground minirng area, the Lakota Fcrmation will ke
depressurized by a series of wells located arcund tke ferigkery
of each mine shaft. This ground water, which rerresents a
composite of the Lakota and Fall River Formaticns, will ke
monitored for various parameters at least once annually tc detect
changes, if any, as a result of the continuved leakage cf the Fall
River Formation into the Lakota Formation. In addition, selected
private water wells will be monitored once annually for a liwited
period to verify the analysis contained in Section 2.6.1.2.

At the Burdock area, mine water holding ponds will ke
located on tor of the Skull Creek Shale Fcrmation, and the pond
bottom and dike walls will ke sealed to prevert any seepage. If
any seepage were to occur, it would be througk a dike and apgear
on the land surface. Therefore, shallow ground water mcnitcring
will not ke conducted at the Eurdocck mining area.

At the Spencer Richardson mine, Darrow Extengicns, and
Runge East Mines, mining will cccur in unsaturated cutcrogp
regions of the Fall River Formation. Significant vclumes cf
ground water are not expected to ke encountered at these sites,
but weter removed from the mine shafts, open gits, and runoff
will ke routed to sealed mine water holding pcnds. 7Tc adequately
monitor the integrity of the sealed ponde and ensure that tlrey
are efficiently retaining waste waters, shallcw ground watex
quality monitoring will be conducted. Wwells will be provided in
the saturated portion of the Fall River Formaticn kotk uggradient
and downgradient to the ronds. Sampling will kegin prior tc
mininc activities cn a quarterly frequency. <Sarples will Le
analyzed for various ghysical and chemical water quality
const tuents.

Results of the ground water gquality sonitoring prcgranm
will be evaluated on a routine frequency to ensure that water
quality conditions are not significantly impacted by the rining
activity. At the end of one full year cf ore production, tle
program will ke reevaluated to ensure that the ckjectives cf tke
program are being satisfied and agrropriate changes will ke made
as necessary, consistent with these objectives. Ad3iticnal
program evaluations will ke conducted as necessary.
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2.7 Climatology and Air Quality

2.7.1 PFhysical Environment

2.7.1.1 General Climate - The project area is located
in extreme southwestern South Dakota and extreme east-central
Wyoming, adjacent to the southwestern extension of the Elack
Hills. The project area is characterized by low precipitation,
high evaporation rates, abundant sunshine, low relative
humidities, and moderate temperatures with large diurnal and
annual variations.!,2 The general climate of the project area may
be consi.dered as semi-arid continental or steppe with a dry
winter season.?,4

Migratory storm systems originating in the Pacific Ocean
generally release most of their moisture over the Coastal and
Cascade Range and Rocky Mountains, thus arriving in the Black
Hills avea relatively dry, and generally producing only light
precirpi:ation. Heavier precipitation normally occurs when these
systems reintensify east of the Rocky Mountains and interact with
mois*t a.r that is either already present or advected into the
area from the southeast. Isolated summertime ccnvective storms
may als> produce heavy localized precipitation, primarily over
and ad-acent to the PBlack Hills.

Topography on the lease properties does not vary
substantially and therefore should not influence synoptic-scale
air flcw to any great extent. The adjacent Black Hills, however,
are a major barrier to air flow and may cause some variation in
the airflew in the general region.

2.7.1.2 Temperature - Temperatures in the project
vicinity are reasonakly represented by data from nearky Ardmore,
South Cakota located approximately 35 km (22 mi) south-southeast
of the Edgemont progerties . Table 2.7.1.2-1 presents mean
monthly and annual mean daily maximum and minimum temgeratures
for the Ardmore station for 42 years of record.

Temperatures greater than or equal to 32° C (90° F) are
estimated to occur on an average of 60 days per year in the
project area.2 The extreme maximum temperature reported for
Ardmore is 46° C (114° F).2 Migrating high pressure systems
moving southward out of Canada frequently influence the site
area. This fact, combined with elevations of akout 3,500 tc
2,800 ‘eet MSL (Mean Sea Level), a northern continental location,
and in:requent cloud cover, contributes to an average of 198 days
per yeir in the project area recording temperatures less than or

equal .0 0° C (32° F). The lowest temperature on reccrd for
Ardmor: is ~389 C (-37° F).2

Freezing temperatures generally do not occur in the
projeci: area after mid-May or before the last of Septemker.?
Howeve::, there are large variations in freeze dates from year to
year.

2-.7-.1.3 Precipitation and Relative Eumidity - Maximum
precip.tation amounts in the project area occur during late
spring and early summer, primarily as a result of mcist air from
the Gu'.f of Mexico interacting with frontal systems moving across

78




Table 2.7.1.2-1

Monthly and Annual Mean and Mean Daily Maximum and Minimum

Temperatures In Degrees Centigrade (Fahrenheit)

For Ardmore, South Dakota (l919—1960)2

Month Mean Mean Daily Maximum Mean Daily Minimum
January -6.8 (20) 0.9 (34) -14.4 (6)
February ~-4.1 (25) 3.8 (39) -11.6 (11)
March 0.8 (33) 8.3 (47) -7.1 (19)
April 7.0 (45) 14.9 (59) -0.8 (30)
May 12.9 (55) 20.7 (69) 5.2 (41)
June 18.6 (65) 26.6 (80) 10.4 (&)
July 23.3 (74) 32.4 (90) 14.3 (58)
August 22.1 (72) 31.3 (88) 12,7 (55)
September 15.9 (61) 25.6 (78) 6.6 (44)
October 8.8 (48) . 18.0 (64) -0.1 (32)
November 1.1 (34) 9.1 (48) -6.8 (20)
December ~4.8 (23) 2.8 (37) -12.2 (10)
Annual 7.9 (46) 16.2 (61) -0.3 (31)
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the region. Summertime convective thunderstorm activity also
contributes substantially to the precipitation totals during the
summer months. Monthly and annual precipitation data from
Edgemont, Socuth Dakota (Taktle 2.7.1.3-1), indicate that
approximately one-half of the annual precipitation falls during
the months of May, June, and July. Most of the winter
precipitation can be expected as snow. Based on snowfall records
for Ardmore over a 9 year period of record, the annual average

snowfall for the project area is estimated to be approximately 94
cm (37 in).2

Based on records from the NWS (National Weather Service)
station at Rapid City, South Dakota, located about 105 km (65 mi)
northeast of the site, it is estimated that preciritation of 0.25

mm (0.01 in) or more occurs on an average of 90 days ger year in
the project area.s,s,?

The mean annuval relative humidity for the Froject area
is estimated to be about 52 percent.s,7 However, afternoon

humidities in the warmer months are often lower than 30 percent.

2:-7.1.4 Wind Speed and Direction - ILong-term wind
information is not available for the immediate project area. The
nearest NWS stations with such data are at Rapid City, South
Dakota, and Scottskluff, Nebraska, which are more than 105 km (65
mi) northeast and 160 km (100 mi) south of the site,
respectively. Table 2.7.1.4-1 presents monthly and annual mean
wind speeds and directions for these two stations. TLimited site-
specific information for the period March 24, 1977, through March
23, 1978, is presented in Table 2.7.1.4-2.

The NWS data indicate that the general air flow in the
region is most frequently from a northwesterly direction with a
secondary maximum from a southeasterly direction. Wwind speeds
are relatively high, generally averaging over 4.5 m/s (10 misn).
The site specific wind data is reasonably consistent with the NWS
information. However, in the site specific data, the wind
direction distribution is shifted slightly to a more west-
northwest and east-southeast orientation, and the average wind
speed during the one year measurement period is lower than that
observed over the longer-term NWS period. :

2.7.1.5 Severe Weather - Tornadoes are infrequent in
western South Dakota and eastern wyoming. Of those reported,
most occurred in the afternoon and early evening hours during the
summertime thunderstorm season. Only nine tornadoes were
reported within the one-degree (of latitude and longitude) square
that includes the project area during the period from 1955
through 1967.!¢ Thus, the estimated prokability of a tornadc
striking a point within the project area in any given year is
0.0006.19,11 In other words, the estimated mean recurrence
interval for a tornado occurrence at any point within the project
area is akout 1,650 vears.

Thunderstorms are relatively frequent in scuthwestern
South Dakota and east-central Wyoming during the summer months,
occurring on the average of 40 to 45 days per year.7,12 Hail in
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Table 2.7.1.3-1

Mean Monthly and Annual

2
Precipitation for Edgemont, South Dakota (1949-1957)

Years
Amount Amount of

Month (Millimeters) (Inches) Record
January 9 .3 9
February 11 .5 9
March 23 .9 ‘ 9
April 30 1.2 9
May 73 2.9 9
June 67 2.6 9
July 48 1.9 8
August 29 1.1 8
September 28 1.1 8
October 19 .7 8
November 10 Wb 9
December 9 .3 9

Annual 356 14.0
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Table 2.7.1.4-1

Monthly and Annual Mean Wind Speeds and Predomipant Wind Directions

At Scottsbluff, Nebraska, and Rapid City, South Dakota7’8’9

Scottsbluff, Nebraska Rapid City, South Dakota
Mean Speed, Mean Speed,

Month m/s (mi/h)2 Direction® m/s (mi/h)?® Directionb
January 4.7 (10.6) WNW 4.7 (10.5) NNW
February 5.1 (11.5) WNW 4.8 (10.8) NNW
March 5.5 (12.3) WNW 5.6 (12.5) NNW
April 5.8 (12.9) NW 5.9 (13.2) NNW
May 5.4 (12.1) ESE 5.5 (12.4) NNW
June 4.7 (10.6) ESE 4.8 (10.7) NNW
July 4.2 (9.4) ESE 4.4 (9.9) NNW
August 4.1 (9.2) ESE 4.6 (10.2) NNW
September 4.2 (9.5) ESE 4.9 (11.0) NNW
October 4.4 (9.8) NW 5.0 (11.1) NNW
November 4.6 (10.4) NW 4.9 (10.9) NNW
December 4.8 (10.7) WNW 4,6 (10.4) NNW
Annuzl 4.8 (10.7) ESE 5.0 (11.1) NNW

a. Based on 24 years of record.

b. Based on 13 years of record.
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association with these thunderstorms is generally reported on an
average of 4 to 6 days per year.t!2

Extreme winds of short duration in this area are
generally associated with thunderstorms. Table 2.7.1.5-1
presents estimated maximum (fastest mile) wind speeds at 9.1 m
(30 ft) akove the ground for various recurrence intervals.

Maximum short-duration rainfalls are generally
associated with intense thunderstorms. Table 2.7.1.5-2 presents
estimated maximum precipitation at any point in the'project area
for various durations and recurrence intervals.

2.7.1.6 Atmospheric Stakility - Based on the input
parameters of solar altitude, cloud cover, ceiling height and
wind speed, atmospheric stability can be classified into several
categories. The closest NWS stations with availakle lcng-term
atmospheric records from which stability conditions can be
estimated are Scottsbluff and Chadron, [located akout 85 km (53
mi) sou:theast of the site), Nebraska, and Rapid City, South
Dakota. The percent frequencies of the various stability
conditions for these three locations are presented in Table
2.7.1.6-1. The data indicate that stability conditions
contributing to good dispersion conditions (generally Pasquill
classes A through D) occur more than 65 percent of the time at
all three stations.

2.7.2 Existing Air Quality

2.7.2.1__Air Quality Standards - The project area is
located in the Black Hills-Rapid City and the %Wyoming Intrastate
AQCR's (Air Quality Control Regions). Both of these AQCR's are
classified as Priority III for sulfur dioxide, nitrogen dioxide,
carbon monoxide, photochemical oxidants, hydrocarkons, and
particrvlate matter.!? This means that existing pollutant levels
within these AQCR's are currently kelow Federal seccndary
standards for these six criteria pollutants. Federal ambient air
quality standards are presented in Table 2.7.2.1-1, South Dakota
and Wyoming ambient standards in Takles 2.7.2.1-2 and 2.7.2.1-3,
respectively.

In addition to ambient standards, Federal laws on the
PSD (Prevention of Significant Deterioraticn) establish amkient
increments (Table 2.7.2.1-4) to protect areas with air quality
cleaner than minimum national standards.!® The rroject area is
presen:ly designated as Class II with respect to significant
deterioration. These laws specify both conditicns under which
major new sources or major source modifications must undergo a
PSD preconstruction review and those pollutants for which the
gsource is subject to meeting Lest available control technology.
Because of the uncertainties presently associated with the
Enviroamental Protection Agency's implementation of these laws,
it has not Lkeen determined whether the Edgemont project will be
required to undergo a PSD preconstruction review.
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Table 2.7.1.5-1

Annual Extreme - Estimated Fastest Mile Wind Speeds

9.1 Meters (30 Feet) Above Ground Level

For the Edgemont Areall

Recurrence Wind Speed Wind Speed
Interval (Years) (m/s) (mi/h)
2 26.8 60
10 32.6 73
25 35.8 80
50 38.4 86
100 41,1 92
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Table 2.7.1.5-2

Estimated Maximum Point Precipitation in Millimeters (Inches)

For Selected Durations and Recurrence Intervals

For the Edgemont Areal4>15

Duration 2 Years 10 Years 25 Years 50 Years _100 Years
1 nour 25 (1.0) 43 (1.7) 50 (2.0) 58 (2.3) 66 (2.6)
12 hours 40 (1.6) 68 (2.7) 78 (3.1) 88 (3.5) 101 (4.0)
24 hours 48 (1.9) 76 (3.0) 88 (3.5) 101 (4.0) 114 (4.5)
2 days 53 (2.1) 83 (3.3) 99 (3.9) 114 (4.5) 124 (4.9)
7 days 71 (2.8) 109 (4.3) 127 (5.0) 149 (5.9) 162 (6.4)
10 days 81 (3.2) 119 (4.7) 142 (5.6) 152 (6.0) 177 (7.0)
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Table 2.7.1.6-1

Percent Frequency Distributions of Pasquill Stability Classes

- For Rapid City, South Dakota, and Scottsbluff and Chadron, Nebraska8‘9’16

Percent
Rapid City Scottsbluff Chadron
Stability Class (1959-1968) (1948-1975) (1948-1954)
- A (extremely unstable) 0.3 0.9 0.5
- B (unstable) 4.1 5.4 5.1
- C (slightly unstable) 9.7 9.9 9.7
: D (neutral) 54.8 52.9 55.1
- E (slightly stable) 14.7 15.4 11.6
- F (stable) 11.7 11.1 10.1
G (extremely stable) 4.6 4.4 7.1
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Table 2,.7.2.1~1

Federal Ambient Alr Quality St:andardsl‘9

Carbon Nitrogen Suspended Sulfur
Monoxide Oxidants Dioxide Particulates Dioxide
Standard (ug/m3) (ug/m3) (pg/m3) (pg/m3) (ug/m)
Primary
1-hour 40,000 160
8-hour 10,000
24~hovur 260 365
Annual 100 75° 80
Secondary
1-hour 40,000 160
3~hour 1,300
8-hour 10,000
24-hour 150
Annual 100 60°

a. Annual geometric mean.
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Table 2.7.2,1-2

South Dhakota Ambjgp}mﬁjf_Qupljrylﬁtnndnrdszo
Carbon  Photochemical Nitrogen Soiling Suspended
Monoxide Oxidants Dioxide Index Particulates
Duration  (ppm) (ppm) (ppm) (COHs/1000 ft) (ug/m3)
1-hour 35 0.08 - - -
3-hour - - - - -
8-hour 9 - - - -
24-hour - - 0.10 - 150
7~-day - - - - -
30-day - - - - -
Annual - - 0.05 0.2 602
Hydrocarbons Sulfur Dioxide
burat ion . fppm) e (ppm)
I-hour - b -
3-hour 0.24 0.50
8-hour - -
24~hour - 0.14
7-day - -
30-day - -
Annual - 0.93

4. Annual geometric mean.

b. Maximum 3-hour concentration.
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2.7.2.2 Existing Air Quality - There are no existing
air quality data available for the immediate Eroject area.
However, official monitoring station data on total suspended
particulates are available for communities in the general region
(Table 2.7.2.2-1). The data show a wide range of concentrations
for the different locations and, in some cases, for different
years at each location, e.g., a high annual geometric mean of
88 ugsm3 at Gillette during 1972, a low annual geometric mean of
31 ug/m3 at Gillette during 1974. Background particulate levels
in the region are highly variable and depend on a large numker of
factors, such as wind speed, amount of vegetation, soil type,
topsoil moisture, and the numkber and type of anthropogenic
sources. The higher concentrations reported at stations like
Gillette, Douglas, and Hot Springs may be due to some extent to
differences in anthropogenic source activities, such as
transportation, construction, and energy production. Background
concentrations of other criteria pollutants (sulfur dioxide,
hydrocarktons, hydrogen sulfide, total reduced sulfur,
photochemical oxidants, nitrogen dioxide, and carkon monoxide)
are all expected to ke very low in the project area because of
the low population density and lack of industrial development.

2.7.3 Air Quality Imgpacts

2.7.3.1 Sources of Air Pollution - Nonradiological
gaseous emissions will result from the combustion of fossil fuels
by mining equipment and support vehicles used in the surface and
underground mining operations. Lists of the number, type, and
probacle operation schedules of major fossil-fueled equipment
that could ke used for this project are presented in Takles
1.1.2.%-1 and 1.1.2.2-1. The estimated total fuel consumgtion by
these vehicles is approximately 7,840 1 (2,070 gal) of No. 2
diesel fuel per day. O©Of this total, 2,540 1 (670 gal) per day
will ke used by the underground equipment and 3,090 1 (815 gal)
per day will be used Ly the surface suprort equirment associated
with the initial shaft at the Burdock underground mine: The
remaining 2,220 1 (585 gal) per day will be used in the various
surface mining operations. On-highway support equipment
(approximately 40 vehicles) are expected to consume agproximately
325 1l/day (85 galsday) of gasoline. Additional fuels will be
consumed for building, office, and shaft heating. These heaters
will only be operated in the colder months, as weather conditions
require.

Fecause of the limited operation of shop and office
heaters, their dispersed locations, and their small fuel
consumption rates, the nonradiological air quality impact from
their operation obviously will be small. Operation of shaft
heaters will result in the emission of nonradiological pollutants
into the mine ventilation air. These emissions, when added to
other underground nonradiological pollutant emissions, must
comply with Federal Mine Safety and Health Administration (MSHA)
regulations. Maximum MSHA Air Contaminant Standards are
presented in Table 2.7.3.1-1.

Emission rates for nonradiological pollutants resulting
from the underground and surface mining ogerations were
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Table 207000
MyaﬁpfggmynrticulatqﬁConcgeraE}ggg

1,270,003
(Annuy | Geometric Mean-i/m )

Station Name P72 1973 1974 1975 197

South Dakota

Hot Springs - -

- - 54
Spearfish - - - 23 32
Wyoming

Douglas - 59 55 33 -~
. a b

Gillette 88 36 31 56 -
0o

Irene Ranch ~ - - 23 -

Moorcroft - - - 51 -
. d

Stoddard Ranch - - - 16 -

Torrington - 20° 27 24 -

a. Only data from the last 6 months of 1972 are included.

b.  Only Jdata {rom the first 9 months of 1975 are included.
€. Only data from the first 8 months of 1975 are included.
d. Only 6 months of data are included.

€. Only data from the last 4 months of 1973 are included.




Table 2.7.3.1-1

MSHA Air Contaminant Standards25

Pollutant 8-Hour Time-Weighted Averagesa
Nuisance Particulates 10 mg/m3
Sulfur Oxides 13 mg/m3
Carbor Monoxide 55 mg/m3

Nitrogen Oxides 9 mg/m3

a. These concentrations represent the maximum allowable 8-~hour time-
welghted average airborne concentrations to which workers can be
exposed. These standards consist of the threshold limit values
(TLV's) established for chemical substances in workroom air,
adopted by the American Conference of Governmental Tndustrial
Hygienists in 1973.
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calculated for the equipment listed in Tables 1.1.2.1-1 and
1.1.2.2~1. These emission rates were calculated using emission
factors developed by the EPA (Environmental Protection Agency) 24+
and by considering the anticipated schedules cf operation. The
estimated emissions are presented in Taktle 2.7.3.1-2.

The material mined and the interior surfaces of the
Burdock underground mine are expected to ke wet. Therefore,
particulates emitted from this mine are likely to consist
primarily of particulates produced from operation of the
underground equipment and intermittent operation of the shaft
heater(s). The interior surfaces of the Runge East underground
mine, however, will be drier and will be watered to reduce
particulate releases to the atmosglhere.

Fugitive dust will result from surface activities
(constructicn and ore and waste handling and storage) in support
of the underground mining operations. Fugitive dust will also Le
released frcm travel on roads, development and production of the

Spencer-Richardson mine and to a limited extent from the mining
of adits in the Darrow pits.

2.7.3.2 Nonradiological Air Quality Imracts

Underground Mining Ogperations - Information concerning
the actual concentrations of nonradiological pollutants in air
vented from the mine is limited at this time. Emission estimates
have therefore been made based on MSHA air contaminant
standards.2S Table 2.7.3.1-1 presents the maximum allowable 8-
hour-time-weighted averages of rFertinent nonradiological
contaminant concentrations in underground mine air. It can be
reasonably assumed that these will be the upper limits of average
concentrations in the mine ventilation air at the surface.

Mine ventilation air is expected to ke exhausted thrcugh
the production shafts. Estimated maximum average emission rates
for Burdock from each shaft were calculated (for those rollutants
listed in Table 2.7.3.1-1) by multiplying the indicated
concentrations by the maximum expected flow rate per shaft cf
56.6 m3/s (120,000 ft3/min). For hydrocarbons, the emission
estimate shown in Table 2.7.3.2-1 was used to estimate amkient
hydrocarbon concentrations. This is the maximum flow rate
anticipated for each shaft at the Burdock underground mine. The
Runge East underground mine will be much smaller in size and will
have lower release rates. Nonradiological emission rates fror
the Runge East mine vents, and resulting ambient pollution
contributions, should therefore be much smaller than thcse frcom
the Burdock operation. The underground mining in the existing
Darrow Pits will be limited to adits along ore trends at the
bqt?om of the rpits. Nonradiological emission rates from this
mining, and resulting ambient pollution contributions, should
also be much smaller than those from the Burdock operations.
?herefore, only impacts from the Purdock operation are assessed
in any further detail. Estimated maximum emission rates of

nonradiological pollutants from the Burdock underground mine zre
presented in Takle 2.7.3.2-1.
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Table 2.7.3.2-1

lstimated Maximum Average Nonradiocactive
woeanated M a
Burdock Production Shaft Emission Rates

___Pollutant Emission Rate Each Vent

Particulates

.56 g/s
Sulfur Oxides .72 g/s
Carbon Monoxide 3.10 g/s
Nitrogen Oxides .51 g/s
Hydrocarbons .17 g/s

a. During operation of fossil-fueled equlpment.
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Estimates of maximum short-term nonradiological amkient
contributions at selected distances from each underground mine
shaft release were determined by assuming various comkinations of
conservative meteorological circumstances. Ccnsideration was
given to equipment ogerating schedules (16 hours per day, 5 days
per week) in selecting appropriate atmospheric stabilities for
the 8-hcur and 24-hour averaging periods.

The estimated maximum shaft emission rates (Takle
2.7.3.2-1) were used as input to a standard short-term diffusion
equaticn.* Calculations were made for selected distances frcm
each sraft and for conservative metearological conditions in
accordance with the preceding paragraph. Resultant
concentrations (akove background levels) were compared with the
most stringent Federal and state short-term ambient standards
(Table 2.7.3.2-2). These comparisons show that the maximum
short-term concentrations at each selected distance should ke
much less than short term standards.

At project boundaries and beyond, amkient
nonradiological contrikutions due to shaft emissions are expected
to be _ess than allowable Class 11 significant deterioraticn
increments.

Annual average ambient concentrations were estimated for
nonrad:ological shaft emissions (Table 2.7.3.2-1) using a sector
average straight-line model.2® The onsite meteorological
inform:c tion shown in Table 2.7.1.4-2 combined with D stability,
was used to estimate annual average nonradiological amkient
pollutint concentrations. The ambient annual average
concen-ration estimates shown in Table 2.7.3.2-2 represent, for
selected distances, the maximum concentration values exgected to
result from production shaft releases. These results indicate
that annual average concentrations can ke expected to stay well
below “ederal and state annual amkient standards (see Takle
2.7.3.2-3).

Amtient concentrations resulting from the combustion of
fuel from the underground mine surface support equipment were not
estima-ed Lecause of the limited numker of veticles orerating
above jround, their dispersed locations while in operation, and
their less frequent operation. Because of these factors, the
degradiation of the amktient air quality resulting from the
combus-ion of fossil fuel bty the surface equirment will be so

small -hat further discussion of their impact is not considered
warran:ed.

xTurnec's equation 3.12¢ is used for short-term estimations of
ambieat concentrations (1-, 3-, 8-, and 2u4-hour averaging periods) .
A sector averaging diffusion eguation was used to estimate 24

hoar imbient concentrations.zé
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trugitive dust releases from surfage acﬁxvxtles igound
the underground mines are Jdiscussed later in this suksectior.

Surface Mining Ogerations - The 1argest'nonraq1010q1c31
air quality impacts expected from surface operatlo?s :1;inge ac
the Spencoer-Richardson mine, the_oply proposed sur :C_ 6—moﬁth
However, thesc impacts will be limited to Oply abog a °
period of mining activity. Consequently, air qualx;y imgac sf
from this operation will ke of short duration. Estlmat%ons o
maximum nonradiological air quality imgacts at se}ec? distances
for surface mining are conservatively based on emissions from the
limited Srencer-Richardson operation.

In determining emission rates from the Sgencer- o
Richardson mining operation, consideration was given to emissions
from the fossii-fueled surface mining equipment (Takle 2.7.3.1-
2). For calculational purposes, it was assumed that all o? thke
equipment anticipated for all of the surface mining opgrgtlons
will ke used in the Spencer-Richardson operation. Fugitive dust
was not considered in the source term for particulates in the
impact calculation because of the difficulty in obtainir a
quantitative release rate with the Eresently limited
preoperational information. However, potential fugitive dust
sources will be monitored and controlled as necessary to minimize
any impact. A discussion of potential fugitive dust sources is
presented in the latter part of this subsection.

The estimated maximum emission rates for this surface
mining operation (Table 2.7.3.1-2) were used as input to a
standard short-term area source dispersion equation.26é From
preoperational information, it was estimated that most of the
emissions would emanate from an area about 300 m (384 ft) on a
side. Calculations were made for the meteorological conditions
specified in the succeeding paragragh, and resulting
concentrations compared with Federal and state air quality
standards and PSD standards (Takles 2.7.3.2-4 and 2.7.3.2~-9).

It is anticipated that surface mining activities at the
Spencer-Richardson mine will be conducted 8 hours per day, 5 days
per week over a 6-month period. This orerating schedule was
assumed in determining the conser i
to use in the nonradiological ambj

all of the surface mining is during daylight hours, a D-statiiity
was chosen for short-term and annual average ambient imract
calculations. For Comgarison with 1-, 3~-, 8-, and 24-hour
standards, C-stability was combined with a wind speed of 1 n/s
(2.2 mish), and a persistent wind direction for amkient
contribution estimates at selected distances frem the area
sSource. = For comparison with annual standards, D-stability and
the onsite wind information shown in Table 2.7.1.4-2 was used to

estimate annual ambient concentrations for selected downwind

distanges- All nenradiological releases from surface mining
operations were assumed to be ground-level,

) The estimated short-term and annual-average amkient
contributions presented in Table 2.7.3.2-4 and Tatle 2.7.3.2-5,
respectively, indicate that ambient pollutant concentratiors can
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be expected to stay far below Federal and state ambient
standards. The data presented in these takles also indicate that
ambient contributions from the surface mining activities can ke
expected to ke much less than the allowakle Class I1I significant
detericration increments.

Annual-average meteorological conditions were also used
in estimating radiological impacts from surface mining orerations
(Secticn 2.8.2). Annual-average meteorological assumptions used
in radiological impact assessment of underground mine shaft
releases are identified in the subsection on underground mining.
The meteorology used in the radiological impact estimation
consisted of an assumed E stakility and the onsite wind
information presented in Takle 2.7.1.4-2.

Fugitive Dust - Preoperational information on fugitive
dust from the planned mining operation is limited. Fugitive dust
is expected from four major sources: (1) construction, (2) ore
and waste rock storage, (3) vehicular travel on roads, and (4)
surface mining.

Construction - Fugitive dust during the project
construction phase will be associated with land clearing, ground
excavation, cut and fill operations, and equipment traffic over
access roads. The FPA has presented an emission factor of 2.7
t/hasmonth (1.2 ton/acres/monthj for fugitive dust during moderate
construction activity.24 This emission factor was developed from
data collected around construction sites in Las Vegas, Nevada,
and Maricoga County, Arizona, and is apglied to particles less
than about 30 pm in diameter.2¢ Particles of this size have the
potential for remaining airborne reyond project boundaries.

surface construction activities for this project are
expected to be less extensive than those for which this emission
factor was developed and to be of short duration (akout 6-9
monthes}. In addition, overkurden removal activities which have a
potential to release substantial amounts of fugitive dust are
alreacy 70 percent complete at the Spencer-Richardson mine. The
total anticipated surface disturbance for all new mine sites over
the life of the mining operation will be about 35 ha (90 acre).
An effective mitigation program is estimated to reduce
construction-related fugitive dust ky up to 50 percent.

Unpaved Roads - On the average, fugitive dust from
unpaved roads with no mitigation agplied have the following
particulate size characteristics:

Particle Size Diameter weight Percent
<30 um 60
230 um kEut <100 um 40

Particles larger than 100 um are not considered in
fugitive dust estimations from unpaved roads. Studies indicate
that with mean wind sgeeds of 4.4 m/s (10 mi/h) or less, 24 these
partircles are likely to settle out within 6 to 9 m (20-30 ft)
from -ne edge of the road. Particles with diameters in the 30 to
100 y range are likely to settle out within a few hundred feet
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of the road depending on atmospheric turkulence. Thus, onlg
about 60 percent of the fugitive dust from uncqntrolled roads las
a potential of remaining suspended. The fugitive dust will ke
carried away and dispersed by turbulent mixing. Resu%tant
impacts are expected to be relatively minor and localized.

Rased on EPA-recommended procedures for estimating
fugitive dust from unpaved roads, 24 the estimated em%ssion )
factor for vehicle travel on ungaved roads in the project area is
about 3.30 kg/vehicle-km (11.72 lbs/vehicle-mi}). Approximatgly
1.98 kgsvehicle-km (7.03 lk/vehicle~mi) is expected to remain
suspended.

It is estimated that chemical treatment or frequent
watering of unpaved roadways can reduce fugitive dust Ly up to 50
percent.?4 Continucus watering of frequently traveled roads wilil
be performed as ground and weather conditions require. Thus, the
expected fugitive dust emission rates presented in the preceding

paragraph will be sukstantially reduced, and resultant impacts
should not be significant.

Ore_and Waste Rock Storage - Fuoitive dust associated
with ore and waste rock storage piles can be divided into t..e
contributions of several distinct source activities: (1) locading
onto storage piles, (2) equipment traffic in storage areas, (3)
wind erosion, and (4) loadout of ore and waste rock for
processing or transportation. Approximate percentages of the
total ore and waste rock storage dust emissions for each of these
four activities are 12, 40, 33, and 15 percent, respectively. 24
Using EPA recommended procedures, an emission factor for fugitive

dust of 0.66 kg/t (1.63 lb/ton) of ore and waste rock rlaced in
storage was estimated for the project area.

Topsoil storage piles associated with the project wiil
be seeded to prevent wind erosion (see Section 3.5). Initially,
mined ore for the most part will he moist, so dust control during
loading operations shculd not be necessary. However, sprirnkling
will be provided to prevent dust releases from ore and waste rock
storage piles, if conditions warrant such action. The potential
for dust in the storage areas from equipment traific will Le
controlled by watering as ground and weather conditions reguire.

2.7.3.3__Air Pollution Control - Control methods for
nonradiological air pollutants applicable to this project will
depend primarily on the types or comkinations of mining methods
chosen. The primary pollutant caused by surface activity is
likely to be fugitive dust. This problem will Le mitigateé to a
lérge extent by revegetation of waste dumps, stockpiles and other
disturbed areas and by watering of haulage roads as weather and
ground conditions require. Combustion emissions from abcve-
ground vehicles are regulated by EFA. Arplicakle emission
standards depend on the year of vebhicle manufacture.

1 gines used in underground mining
and the operation of shaft heaters will ke controlled in order to

maintain underground pollutant concentrations kelow a ice
pplicekle
MSHA standards (Tatle 2.7.3.1-1). The anount of fugitive éust
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generated by underground operations depends to a large extent on
the moisture content of the material to te mined. High moisture
contents are expected in the Burdock mine, so fugitive dust
amounts released from underground shafts should be small. As
previously mentioned, lower moisture contents are expected in the
Runge East underground mine, so some fugitive dust may ke
releasel through its mine shafts. However, these amounts should

also ke small because of the limited nature of the Runge East
operation.

2.7.3.4 Cumulative Project Air Cuality Impacts -
Nonradiological air quality impacts from simultaneous operation
of the underground and surface projects will primarily result
from fugitive dust attributed to surface mining, vehicular travel
on larg=ly unpaved roads, and wind erosion of stockpiles, waste
piles, and disturbed lands. With the planned mitigation,
fugitive dust impacts can be held to a minimum and should only
result in a small impact on the project area's air quality.
Nonradiological air emissions from fossil-fuel combustion will
also result in some degradation of the local air guality.
However, cumulative concentrations from all mining operations
should stay well within Federal and state ambient air quality
standards because the sources are small, will be widely
dispercsed, and will have different release characteristics.
Increased turbulence associated with the intervening torpography
is alsc expected to reduce additive concentrations.

2.7.4 - Nonradiological Air Quality Monitoring - An air
quality monitoring program will be performed at the mining site
to conform with the requirements of the appropriate regulatory
agencies. Wwhat is considered to ke an adequate monitcring
prograr: is described below. However, the actual program would
differ somewhat based upon the requirements of the regulatory

agencies. Additional monitoring will be carried out as
necessiry.

At least one year prior to ore production, air quality
monitoring will commence to establish background concentrations
for pa—cticulates. The monitoring station will ke maintained Ly
the mine orerator and will consist of a high-volume sampler
collec:ing 24-hour samples once every 6 days. A site-specific
meteoronlogical facility, located at the old mill site in
Edgemont, is presently collecting wind speed, wind direction,
temperature, relative humidity, and precipitation information.
The air quality monitoring station will ke located in such a

manner as to preclude significant inter ference from mine
develooment activities.

Operational air quality monitoring will be conducted at
locations where the maximum particulate impact from the mining
project is expected. The preproduction inforwation will ke
analyzzd to determine the numker of monitoring stations required
for the orerational program.

Samples from the high-volume monitors will te analyzed

for particulate mass. Analysis for radionuclide concentrations
are diicussed in Section 2.8.3.
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Results of the operational monitoring program will be
evaluated periodically to determine if changes in the program are
appropriate.
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2.8 Radiological

2.8.1 Description of the Existing Environment - Sampling of
environmental media for kackground radioactivity levels was kegun
in July 1975. Samgles of surface and‘grounq waters, sediment,
soil, and vegetation have been taken in various seasons of the
year and returned to TVA's Radioanalytical Lahorato;y fgr ‘
analysis. <These data estaklish a kaseline on the dlstrlbuglon of
background radioactivity in the environment within the rroject
area and may ke used in determining the impact of mining
operations on the environment. The results from samples
collected to date are listed in Takles 2.8_1-1 through 2.8.1-5.

Uranium concentrations were determined by fluorimetry anq
thorium concentrations (reported as thorium-230) were detgrmlned
by chemical separation of thorium followed by alpha counting.

Beginning in May 1976, radium-226 concentrations were deterrired
by the radon emanation technique.

The available results for bismuth-214 and those results for
radium-226 cbtained through the use of gamra spectrogseopy -must be
viewed and used with caution. These results were detersined Ly
use of gamma scans using lithium-drifted yermanium detector
systems. The interpretation of a gamma srectrum from su-h a
gamma scan, to identify and quantify some of the uranium isotopes
and their progeny, is extremely difficult because of the FlLesence
of overlarging peaks. To obtain the reported values, radium-226
was considered to be in equilibrium with bismuth-214 when each of
the spectra was interpreted. Consideration also must be given to
potential contributions by background and other radionuclides to
the reported radium and bismuth concentrations.

2.8.2 Radiological Impacts - Atmosphere - Small amounts of
radioactive materials will be released to the atmosphere as a
result of mining operations. These releases will result in small
exposures to man and other biota from both external and internal
sources. Doses from external sources include doses frcm
submersion in gaseous effluent and doses from exposure to soil on
which very small amounts of radioactive material have been
deposited. Doses to area organisms from radionuclides derosited
internally are believed to be larger than the doses from external
Sources of radiation. These internal €xposures result rrimarily
f;om radionuclides ingested with food and from the inhalaticn of
airborne radioactivity. Taking into consideration the land use

plants, doses from the i

likely to be the highest
receive.

Underground mining in the saturation z
at the Purdock mine; therefore, a high wat
material may be exrected.
to result in minim

one will ke performed
€r content in the mined

_ This high moisture content is likely
al particulate generation,
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Samplirg
Locaticn

Beaver Creek at
Hwy. 85 Bridge

Beaver Creck
at Mouth

Beaver Creek
Control (Upstream)

Table 2.8,1-4

Radioactivity Levels - Beaver Creek

Surface Water (Dissolved Activity)

Date
Collected
7-31-75
5-5-76
8-25~76
11-12-76
4-27-77
7-21-71
11-15-77

5-5-76
8-25-76"
11-12-76
4-27-77
7-21-77
11-15-77

5-5-76
8-25-76
11-12-76
4-27-77
7-21~-71

Gross
Alpha

pei/e

1.1 + 1.1

2.

5.5 *

40.4 #

3.

a - The error reported is the l-sigma counting error.

b -~ Sample lost in transit.

116

Natural U

_ngft

3.8

9.6
6.1
16.5
4.6

11.3
5.1
9.7
7.4

10.9

230

pCi/e

0.09 2

0.27
0.05
0.17
0.14
0.17

0.63
0.17
0.17
0.12

0.16
0.97
1.08
0.24
0.29

0.15
0.11
0.05
0.09
0.08
0.09

0.13
0.0%
0.09
0.08

0.16
0.30
0.17
0.10
0.10

226Ra
pCi/2
1.11
0.17 * 0.02
0.15 ¢+ 0.02
0.20 + 0.02
1.09 + 0.04
0.38 + 0.03
0.05
0.08 + 0.02
0.36  0.03
0.25 + 0.02
0.20 * 0.02
0.08
0.20 + 0.02
0.10 * 0.02
0.22 + 0.02
0.31 t 0.03
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project boundary which are insignificant. Recause sprinkling
will fe used as necessary to reduce the potential for dust
generation along the main ore transport routes, that potential
exposur= pathway also should lead to insignificant exposure.

The principal gaseous effluent will ke radnn-222, resulting
from tre decay of radium-226, which is an established ccomgponent
of urarium ore. For purposes of calculation, radon-222 and its
progeny will ke assumed to be vented to the atmosphere from the
underground mine exhausts such that the short-lived decay
products of radon-222 are present in the following
concentrations: 218Po(RaA), 2.0 Eg/l (Recquerelsliter) (5.4 x
10-8 ,Ciscm3); 214pk(RaB), 1.1 Bgs1l (3.0 x 10-8 y Ci/cm3) ;
214pj (FraC) and 21!'*fo(Rac'), each at 0.78 Bgrs1l (2.1 x 10-8y
Ciszcm3) . These decay products are assumed to be released at an
approximate composite 50 percent of the secular equilibrium level
and ar¢: present at a concentration of 0.3 working levels (WL).

In this regard one working level may ke defined as any
combination of short-lived decay products of radon-222 in one
liter of air, without regard to the degree of eguilibrium, that
will result in the ultimate emission of 1.3 x 10+5 MeV of algha-
particle energy. The radon-222 concentration in the shaft
exhaus- then is assumed to ke approximately 2.2 Eg/1l (6.0 x 10—8
pCi/zcm?) .

Ventilation characteristics have not teen finalized. In
accordance with preliminary plans, releases are assumed to ke
exhausted vertically at a ventilation flow rate of 56.6 m3/s
(2,000 ft3/s) through each of the first two production shafts
(see Figure 1.1.2.1-2). The flow is expected to ke continuous
(24 hours per day 7 days per week). The total estimated radon-
222 erission rate is then approximately 2.5 x 105 Bg/s
(6.8 Ci/s) or 2.2 x 1010 Bq/d (0.59 Ci/d).

Two ore stockpiles are expected to be estaklished in the
vicinity of each production shaft. Secular equilibrium through
radiun-226 is assumed for the ore, as is radon-222 flux (Bq/m2.s)
equal vo 0.893 times the radium-226 concentration (Eg/g).* For
purposes of calculation, one ore pile with an average U,0y grade
of 0.71 percent and an area of 8640 m2 is assumed to exist near
each production shaft, leading to a conservatively estimated
total release from the ore piles of 1.6 x 1010 Bqsd (0.42 Cirsd)
of radon-222. This release is assumed to ke initially free of
the short-lived decay products of radon-222.

Concentrations akove background of radon-222 and its short-
lived decay products are calculated using the erission
infornation listed above and estimated annual average
meteoronlogical conditions (see Section 2.7.3) fcr the project
area >f interest in conjunction with a point-source, Gaussian
plume mnodels for calculating dispersion of effluents.

Buildup of the short-lived decay products of radon-222 in
transit is considered; however, processes for removal of the
decay products from the atmosphere are not fully considered.
Secular equilibirum values would therefore ke calculated at large
downwind distances. Such values in composite would prokably
exceeé realistic composite values by a factor ranging from 2 to
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Concentrations at specified points of interest near the
mining ogeration at the Burdock mine are presgnted in Ta@le-
2.8.2-1. These locations are generally lcca:ions where it 1is
believed that the human occupancy factor is greater than zero;
for example, residences. For such locations, indoor .
concentrations (in WL) and doses are calculated from the llste§
outdoor concentrations by assuming a ventilation rate of one air
change per hour for each residence. Removal processes such as
platecut of decay products on furniture are not considered. The
calculated disequilitrium conditicns (approximately 71 to 96
percent of secular equilibrum values) are therefore expected to
exceed realistic disequilibrum conditions (believed to ke in the
20 to 50 percent range) by factors ranging frcm approximatgly 1.5
to 4.5. The production shaft was used as the reference point for
determination of distance and compass sector.

The highest annual average above-background concentration
calculated at a kncwn residence is approximately 2.7 x 10-¢ Bq/l
(7.3 x 10-1'2 uCi/cm3) of radon-222 or approximately 5.6 x 10-° WL
of the short-lived decay products. This concentration is less
than 1 percent of the maximum permissikle concentraticn (MPC) for
rador.-222 or is less than 1 percent of MPC for the short-lived
decay products of radon-222, as these MPC's are listed in the
Code of Federal Regulations, Title 10, Part 20 (10CFR20) for
release tc unrestricted areas. These MPC's are used berc as
guidelines in the atsence of applicable regulatory limits.

At a project koundary location, the maximum radon
concentrations is 1.0 x 10-3 Bg/1l (2.7 x 10-11  Ci/cm3) or is 1.1
x 104 WL of the short-lived decay products.

These calculated concentrations can te compared roughly tc¢
the arproximate average 5.5 x 10-3 Bg/1 (1.5 x 10-10 ,Ci/cm3)
background concentration for radon-222 or the approximate average
1.0 x 10-3 WL background concentration for the short-lived decay
products of radon-222.¢ In areas where radon exhalation is
naturally high, background concentrations of radon-222 and its
short-lived decay products may be significantly in excess of the
above figures. The Edgemont area is very likely to ke an areg

with high natural exhalation, and therefore high kackground
concentrations.

Limited_data collected for TVA to date suggest that
background in the Edgemont, South Dakota, area may ke in the
range of 1.1 to 3.0 x 10-2 Bgq/1 (3 to 8 x 10-10 y, Ciscm3) for

radon-222 and 3 to § X 103 wL (outdoors) for the short-lived
radog Progeny.? Limited data collected for

Annual doses to t

residing in the project area from
1ts short-lived 4

the approrriate dec
dose conversion factors: =218pg (Rap),
remecm3/ye ;,Ci); 214PL(RaB), 27 remels

; i) ; yeB 1.0 x 109 cm3I
Ci) ; and 214Bi(RaC), 46 rem:l/yOBq (1.7 xq1é3 vacn.Y

The dose conversion factor for 2 :
i ; r 214Po(RaC') is very sm i
comparison with the atove Eactors. ) y small in
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factors 14 Yelieved to result in censervative (e.qg., Lty an crder
of maquituder estimare: of the inhalation (sse rates to the luag.
Using these tactors, the maximam annual av§r5qv'dosv, is
approximately 0.014 row to the lung of an LndLv1§ua% continuously
occupying the "worst" known residence. The population dos? tc
the lung tor the city of Edgemont, with an assumed porulaticn of
2000 is estimated to be 2 person-rem. Doses due to natural
backqround concentrations of the radionuclides of interest are
likely to bte in the range of hundreds of millirem per year and
are here assumed ta te approximately 0.35 rem/y per individual.
The subsequent natural! background population dose to the lung for
Edgemont is therefore approximately 700 rerson-rem. The
estimated populaticn dose due to mining operationg is therefor=
approximately 0.3 percent of the kackground lung dose for the
nearest population center. If, as gpreviously sugge§ted, the
background dose is higher than that estimated, the impact from
mining ogerations would of course ke reduced kelow the 0.3
percent increment.

Note should be made that a significant discrerancy exists
between the doses implied by the figures on percentage of maximum
permissitle concentyration and the doses calculated herein. The
implied difference is relieved to ke primarily attrikutable to
the anatomic lung wmodel and the method +f Irng dosimetry used -y
the Nuclear Regulatcry Commission (NRC) in determining the MPC
for radon-222, as compared to the lung model and dosimetry ..sed
herein. 1n general, radon dosimetry is a very complex proklem,
and presentation of the many factors involved in radon dosimetry
is beyond the scope of this Statement. However, use of apparent
NRC models would reduce the highest calculated doses ky
approximately a factor of 5.

Calculated concentrations for radon-222 and its short-lived
decay products are muct less than the maximum permissikle
concentrations used hevein as guidelines. Also, the calculatei
annual average concentrations are significantly less than the
assumed kackground concentration. The small number of perscns
continually occupying known residences in the immediate vicinity

of the shafts may recelve doses which range ugr to S percent of
the assumed background dose.

A third production shaft may ke sunk at the Rurdock mira at
some time subsequent to the sinking of the initial production
shaft. The postulated location of this third shaft is 760 m
{2500 ft) F of the sccond shaft. recause the location has not
beep finally determined, an accurate dasnessment of potentijial
radiological impacts due to mining operations at this shaft sitre
1S not possible. However, an assessment was perforred,
considering releases from the Fostulated shaft and an adjacent
ore pile, with doses determined at the same residence locations
previously considerwvd. Soucce terms for the shaft and ore rile
are assumed to be the same as those used for each of the initial

production shafts. Results of the calculations i
Rable o gn,ha dre presented in

In addition to ti.. Furdock mine,
planned for the Edgemonr dreda.  Two "underground" mines are the
Darrow and Runge East mines, located dpproximately 4,000 m
(13,120 ft) NE and 16.4 kn {10.2 mi) ESE of the Furdock No. 1
shaft, respectively. Assuming the same configuration, sou;ce
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terms (hence, neglecting particulate generation underground{, and
meteorology as assumed for one shaft at the Brrdock No. l_m%ne,
potential lung doses incurred by residents due to these mining
operations are not expected to exceed 0.007 rem annually.. A site
identified for surface mining is the Spencer-Fichardscn site
located approximately 4,330 m (14,200 ft) NNE of the Egrdgck No.
1 mine. No occupied residences have been identified within a
2,000 m (6,560 ft) radius of this site. Doses to occupants of
the "worst" known residence near this operaticn are not expected
to exceed approximately 0.008 rem to the lungs, based on release
and dispersion characteristics the same as for one shaft at the
Burdock No. 1 mine. The lung dose to the population of Edgemont
due to all of the additional mining operations is ccnservatively
estimated to be 2.8 person-rem per year; that is, the dose from
these operations is likely to be approximately 0.4 percent cf the
assumed tackground dose. Pased on gresent estimates of ore
reserves, the additional operations are likely to ke of short
duration; therefore, the estimated dose rates will ke applicakle
only for a short period of time (e.g., less than one year).

Concentrations of radon-222 at recertor locations, resulting
from such subsequent underground operations as may ke scheduled,
would not ke expected to exceed those concencrations calculated
for the first operation, assuming that effluen: concentratinns do

not exceed the concentrations assumed herein and that ventiig
confiqurations would ke similar.

Note: Preliminary calculations were made to estimate
doses from ingestion of keef and vegetaktles contaminated
with the daughter products of radon-222. For the
locations previously considered, the highest doses were
found at the unoccupied project koundary location.

These hypothetical doses were 0.0026 rem/y to kone and
0.0025 rem/y to kidney via the ingestion pathway. Doses
to other organs were smaller than the akove numbers.
Considering the magnitude of these doses in ccmparison
to the doses to the kronchial epithelium, no further

discussion of the ingestion pathway was considered
warranted.

. Water - Small amounts of radioactive materials are contained
in water produced during mining operations. Feleases of such
water could potentially result in small exposures to man and
other biota, principally from the ingestion of waters in which

there exist small, above-rtackground concentrations of
radionuclides.

No water quality changes are expected to ke induced below
gFound during ogerations at the Burdock mine kecause net flow
will h? toward the mine and its derressuring wells. Cepressurin
operations will result in a quantity of ground water which will J

be stored in retention lagoons. Any deliterate discharge from
the lagoons or any use of the wat

L er as drinking wa

permlttgd only if the proposed effluent or drigkin;ezazzzld b
respectively, meets arplicakle standards (see Table 2.6.1:1-3)
The water would be treated, as necessary, to assure ccmpliance.
with those standards. Periodic monitoring of soils and shallow
ground water in any effluent discharge area may need to ke
conducted, depending cn conditions of operation.
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proper design and operation of the rentention (of
precigpitation, drainage, etc.) lagoons, pirelines, and ore and
waste storage pads at all of the mining sites will assure that
(a) any effluent released in a planned operation would meet
applicable standards, (b) any water to be used as drinking water
would meet applicaktle standards, and (c) inadvertent releases of
radionuclides will occur at minimal frequency and that any such
release will ke of minimal quantity. Appropriate radiological
menitoring cf area surface and ground waters would be conducted
following any inadvertent release of sufficient quantities cf
radioactive materials to affect significantly radionuclide
concentrations in those waters.

After cessation of mining operations at the Burdock mine, the
reestablished hydraulic gradient will approach premining
conditions. There may be some water quality changes down-—
gradient from the disrupted ore zone. This wculd be a result of
oxidation and other chemical reactions that could change the
solubility of salts and chemicals within an akandoned mine. (See
Section 2.6.2.1.) Monitoring of the host aquifer could ke
continued into the post-mining stage to determine whether a study
of ground-water quality in and near the akandoned mine area is
necessary.

Considering the water use characteristics in the site areas,
no significant exposure from ingestion of water containing above-
background concentrations of radioactive materials is expected,
due to the mining operations. radiological surveillance programs
will ke designed to detect significant changes in radionuclide
concentrations in the project areas. Mitigating measures would
be instituted and implemented if water supplies are found to
contain concentrations of radionuclides which are significantly
increased due to project operations.

2.8.3 Radiological Monitoring - Waters generated during the
mining operations will be treated, monitored, and discharged in
compliance with applicable requirements. The actual effluent
monitoring program will be designed by the mine operator to
confcrm with the requirements of the appropriate regqulatory
agencies. It is anticipated that the program will include
monthly sampling of the effluent, with analyses being performed
to determine uranium and radium-226 contents. The environmental
rad@clogical monitoring program is designed to determine the
radiclogical impact of mining operations on the envircnrent.
purirg the life of the facility, increases in radionuclide
concentrations in the environment should exist in no more than
trace §mounts, with very minor or no impact on the environment.
Opeyatlonal monitoring program details (i.e., sampling locations
equipment, frequencies, etc.) will be determined through ’
evalrvation of site topography, meteorologqgy, the preoperational

monitoring program, and the requirements of approgriate
regulatory agencies.

Preoperational sampling is conducted to establish a kaseline
of @ata on the distriktution of background radioactivity in the
environment. Efforts are made to kegin this sampling at least
one vear prior to operation of the facility, with samples Lkeing
collected in the various seasons of the year. Results availarle
to date are presented in Section 2.8.1.
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The operational-phase monitoring program presently envisiored
is descrited in the paragraphs below.

Ground water - Samples of ground water will pe_collectec
quarterly from at least two locations in the vicinity of thg‘ i
Burdock mining operations. Initial operational monitoring wil.

include analyses for uranium and radium—226.contont, and possibly
for gross algha content. Analyses for thqugm—230, lead-210, or
polonium-210 content may te conducted periodically, and these or
other analyses will ke conducted as required.

surface Water and Sediment - Samples of surface water and
bottom sediment will be taken quarterly from at least two .
locations in Beaver Creek. Wwater will ke monitored for urarium
and radium-226 content and sediment will ke monitored for_
uranium, thorium-230, and radium-226. Gross algha ana}y51s may
be performed on some samples. Any other analyses required Ly
applicakle requlations will also ke performed.

Scil _and_Vegetation - Soil sampling will ke conducted at
least semi-annually at a minimum of one contrcl and one indicator
("downwind") location around each mine. Uranium, thor1um—239,
and radium-226 analyses will be performed on all samples, while

lead-210 c¢r polonium-210 analyses will ke performed on sclected
samples.

Vegetation will be sampled at least one time per year at a
minimum of one control and one indicator ("downwind") locatior
around each mine. Normally, samples will ke taken during the
growing season. Uranium, thorium-230, and radium-226 analyses
will ke performed on all samples while lead-210 or polonium-210
analyses will ke performed on selected samples.

Alr - samples from the high-volume monitors discussed in
Section 2.7.4 will ke composited for quarterly analyses for
uranium, thorium-230, radium-226, and lead-210 content. Planc
are not finalized regarding the collection of samples for
determination of radon-222 or radcn-222 progeny concentrations.
However, it is anticipated that either radon or radon progeny
will be determined on a continuous basis for one week each mor:ith.
Sampling locations for radon or its progeny are expected to ke
the same as those used for the high-volume sampling. Any

sampling and analyses required by applicakle requlaticns would be
per formed.

Results of the monitoring prograin will ke evaluated
periodically and appropriate changes in the program will be made.
Such changes may include increasing or decreasing the frequency
of sampling or the number of sampling locaticns, relocating some
samgllng locations, or discontinuing some sections of the
monitoring program if measurements are consistently negligikle.

Sampling and analyses required by applicakle requlaticns would in
any case ke performed.
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2.9 Flora and Fauna

2.9.1 Vegetation

2.9.1.1 Description - Surveys to document major
vegetation types and floristic elements on the Edgemont prcject
area were conducted for TVA during the period from fall 1975-fall
1976t. ‘Three major vegetation regions are transected Ly the
project area: grassland, ponderosa pine, and desert shruk.?
Grassland vegetation communities are dominated ky huffalo grass
(Buchloe dactyloides (Nutt.) Engelm.), klue grama (EBouteloua
gracilis (EBK) lag.), western wheatgrass (Agropyron smithii
Rydb.), Sandkerg Lklueqrass (Poa secunda Presl.) and little
bluestem (Andropogon scoparius (Michx.) Nash). The fponderosa
pine (Pinus pondercsa lawson) region extends cut of the Elack
Hills to include a large portion of the project area in kotk
South Dakota and wWyoming. Major sgpecies within this zone are
ponderosa pine, Rocky Mountain juniper (Juniperus scopulorum
Sarg.) and sedge (Carex spp-.)- Big sagebrush (Artemisia
tridentata Nutt.) and klack greasewocd (Sarcokatus vermiculatus
Hood. Emory) communities, part of the desert shruk regicn, cover
a major rortion of the project area, especially dominating the
western half and extending westward into the Fowder Rivovr Lkasin.

Vegetation on the project area has nct extensively
deteriorated from livestock use, kut intensive overgrazing cccurs
in some areas (particularly near water). Cvergrazed areas can
also ke found where sheep are being pastured. Although sheep
grazing is imgportant in portions of the groject area in Wycming,
rangeland use is predominantly by cattle. Cther domestic animals
on or adjacent to the project area are hcrses, pigs, and goats.
Generally, 2.7 to 3.9 ha (6.6 to 9.5 acre) are required to
support one animal unit (a 1,000-pound cow and calf, five sheep
or the equivalent) for one year on and near the project area.3

Crop production is generally limited to dry land Lay or
grain. Native hay crcgs usually yield less than 3,360 kgsbha (1.5
tons/acre). Wheat yields vary, but are generally below 3 m3/ha
(35 bu/acre). Other crops occasionally grown on the project area
include dry land corn, barley and oats.

Fourteen major vegetation types were identified on the
project areas: (1) akandoned--invaded (orghan mine lands), (2)
silver sagekrush, (3) silver sagekrush--tig sagebrush, (4) kig
sagektrush--redium stand, (5) kigq sagebrush--heavy stand, (€) sand
sagebrush, (7) grassland, (8) little bluestem grassland, (9)
prairie dog town, (10) rough breaks, (11) black greasewood-- kig
sagebrush, (12) klack greasewood, (13) cottonwood bottom, and
(14) ponderosa pine. vVariations in species composition occur
within most vegetation types as a result of such factors as
microclimatic differences, slope asgect, gradient (angle), and
length, grazing pressure, and moisture availakility.

' Ct the majcr communities, those covering the greatest
portiocn of the prcject area are: (1) sagekrush, (2) rondercsa
plne,-(3) rough kreaks, and (4) grassland, (Takle 2.9.1.1-1). 1In
the big sagebrush, medium stand type, vegetative ground cover
averaged 23 percent (76 percent of the surface area is litter,
rocks and bare ground), of which grasses comprise approximately
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two-thirds. In the ponderosa pine, understory species average 8
percent ground cover. Grasses, the major life form on the rough
breaks, comprise nearly half the tctal cover of 14 percent.
Grassland averages 17 percent ground cover and is dominated Ly
grasses with 12 percent cover. The ten remaining communities
range from an average total percent ground cover of 16 percent on

little bluestem grassland to 30 percent on silver sagebrush--Lig
sagebrush.

shrubs, a major portion of the ground cover in three
communities (silver sagebrush, big sagekrush, heavy stand and
black greasewood), comprise between one-third and one-half cf
total cover. Shruk density ranges from 50 plants/ha (207acre) on
the grassland to 14,602 plants/ha (50,912/acre) on big sagekrush,
heavy stand. Other vegetation tyges with high shrukt densities
are black greasewood--big sagebrush, sand sagebrush, and silver
sagebrush--big sagebrush. Cf the plant species recorded for the
project area, approximately 60 percent are forks, 20 percent
grasses, 10 percent shrubs, and 5 percent grasslike sgpecies.
Trees, half-shrubs and succulents comprise the remaining 5
percent. Table 2-9.1.1-2 summarizes the 14 plant communities.
In the Edgemont area, ponderosa pine stands have increased and
encroachment into surrounding grasslands has cccurred in the gast
50 to 100 years.* Fire has occasionally been used to limit
seedling invasion into adjacent little bluestem grasslands found
along the margins of pine stands.

ponderosa pine averaged 40.5 trees per hectare (16/acre)
across the project area with a range of 21 to 67 treess/ha (9-
27/acre). oOver 95 percent of all trees had a DBH (Diameter at
Breast Height-i.e. 1.6 m (4.5 £t) akove ground) less than 33 ¢cm
(13 in). Trees with a DBH less than 12.7 cm (5 in) were not
included in calculations. over 80 percent had a DBH less than
20.3 cm (8 in). Pine stands were generally healthy and free of
disease, except for anm occasional tree infected ky fungi cr
infested with pine kark beetles (Dendroctonus sSgp-) - Timker
stands in the area are used locally as a source of wood for
firewcod, fences, corrals, homesteads, barns, and small kridges.

No threatened or endangered plant species were found on
or near the project areas.S Two plant species ccllected in
Wyoming during summer 1976 were identified as being new state
records. These two species, calea enneandra and Triodanis

erfoliata, had not been previously collected in Wycming.
Neither sgecies is considered tbreatened or endangered.

2.9.1.2 Imgpacts - Approximately 32 ha (80 acre) of shrub
land, woodland, and grass land will be directly impacted Ly the
proposed mining activities. Secondary activities suck as hcuse
construction, road development and upgrading, and other off-site
construction activities which will occur primarily in and near
Edgemont will result in only minimum surface area disturkance.

Table 2.9.1.2-1 lists disturbed areas by habitat tyge for each
mine site.

Most of the 32 ha (80 acre) of vegetation will ke
displaced by construction of mine shafts, holding ponds, and
other attendant facilities. Approximately 0.2 percent of the
sagebrush, 0.01 percent of the pine and 0.03 fpercent cf the
grassland communities in the lease area will ke disrugted Ly
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Tadble 2.9.1.1-1

Areal Extent of Major Community Types

Communit Approximate Area

Hectares (Acres)

Sagebrush 10,570 (26,100)
Ponderosa pine 7,290 (1.8,000)
rassland 5,060 (12,500)
Prairie dog town 100 (1,7h0)
Rough breaks 3,640 (8,980)
Greasewond h9n (1,200)
Cottonwood bolLoms 930 (,300)
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Teble 2.9.1.1-2

Plant Communities of the Fdgemont Project Area

Total Perennial
Community Cover (percent) Representative Dominant Speciecs

Abandoned-invaded 10.5 buffalo grass, blue grama, sand
dropseed, needleandthread
western wheatgrass

Silver sagebrush 26.0 silver sagebrush, buffalo prass,
western whealgrass, blue grama,
sandberg bluegrass

Big sagebrush, medium stand 23.0 big sagebrush, buffulo grass,
blue grama, western wheuatgrass,
sandberg bluegrass

Silver sagebrush- 30.0 big sagebrush, silver sagebrush,
big sagebrush buffalo grass, blue grama,
western wheatgrass

Big sagebrush, heavy stand 23.0 big sagebrush, bluc grama,
buffalo grass, sundberg blueprass,
western wheatgracs

Sand sagebrush 21.0 sand sagebrush, big bluestem,
sandseed, plains prickly pear,
threadleafl sedges, blue prama

Grassland 17.0 buffalo grass, Llue gramu,
sandberg bluegrass, threadleaf
sedge

Little bluestem 16.0 1ittle bluestem, needle leaf

sedge, wild buckwheut, prairie
gandreed, Louisiana sagewort

Preirie dog town 17.0 buffalo grass, bluc grama,

plains prickly pear, scarlet
globe mallow

Rough breaks 1k.0 big sagebrush, wild buckwheat,
blue grama, buffalo grass, side
oats grama

Black greascwood- 19.0 black preasewood, big sagebrush,

big sagebrush western whealgrass, blue grama,

alkall sacaton

Black greasewood 18.5 black greasewood, blue grama,
sand dropseed, buffalo grass,
wvestern whenl grass

Cottonwonod bottomn 16.5 plains poplar, western
wheatprass, buffulo prasn, yellow
pweel clover, conmon dandelion

Ponderosa pine 8.1 ponderosa pine, skunkbush sumuc,

blue grama, buffalo grass,
wvestern whealgrass, big sagebrush,
fringed and louisiana sagewort
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mining activities. Tbese will be lost for the life of the mine
or until reclamation jractices are imgplem«nted. ‘while these
arecas will ke reclaimed, it is not likely ttat revegetated arcas
will closely resemkle the existing plant species compositicn and
diversity {i.e., it will be impossikle to reintrcduce all sge:ies
lost). Disturbed areas that are not gpromgtly revegetated will be
suscertikle to wind and water erosion (see Chapier 3).

Dust and gases resulting from construction and operation
at mines may adversely affect some species of vegetation,
especially near haul roads. Mine waste material generated as a
result of underground and open pit mining may ccntain tcxic
materials. All toxic material will be handled in comgliance with
applicable regulations. If it is kuried, it will be coveraed with
material suitable for revegetation.

At the Burdock mine site, a layer of imgpermeakle shale
87 m (285 ft) thick lies between the shallowest aquifer and the
ground surface. TFor this reason, degressuring of the agquifers
wil? result in no adverse impacts to vegetaticn.

The water from the underground turdock mine will catse a
temporary change in vegetation comgosition along the di charxc-
waterway. After teing treated (see Section 2.6.3), the weter
will ke discharged in a natural drainage for approximately 2.4 ka
(1.5 mi) kefore entering Beaver Creek near the Cheyenne Riwver.
This relatively small flow of water will cause a slight shift
along a narrow meandering course from arid to wetland vegetation
for the life of the mine. After the mining activity ends and the
water flow ceases, the vegetation in the drainage area will

revert to a species composition similar to what is presently
existing.

Nc threatened or endangered plant species or unique
plant communities are known in the project area.

Cue to the relatively small acreage of vegetation taat
will ke impacted by the project and mitigation efforts employed,

impacts to vegetation should not ke of a significant adverse
nature.

2.9.1.3 Mitigation - Vegetation imgact mitigating
measures will consist of the reclamation measures discussed in
Chapter 3, the watering of roads to decrease dust proklems, and
the use of existing rocads which will reduce the need for new road
construction thereky reducing the amount of habitat disturkei.

2.9.2 Wwildlife

) 2:9.2-1. Description - wWildlife
project were conducted durin
1977. 1he investi
South Dakcta De
Fish Department
Forest Service.
document importan
allow assessment

investigations for this
G g the feriod from fall 1975-fzll
gations were coordinated with personnel of the
partment of Game, Fish and Farks; hWyoming Game and
s U.S. Fish and wildlife Serxvice; and the U.S.
The purpose of these investigations was to
t wildlife resources or the Froject area tc
ot future mining and reclamation activitijies.
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The plant cowmunity cowgplex described in Secticn 2.9.1
supports a diverse fauna. Numerous Specie¢ = of mammals, higdsj
reptiles, and amgphitians are known to occur in the glack Hillgs
and outlying areas. 6,7,8,9 A numcer of these sgecies are

important hunting rescurces while cthers have high esthetic and
ecological value. :

wWildlife rield investigations for the most part were
performed in conjunction with vegetation field studies during the
period from fall 1975-fall 1976. ‘These investigations were
qualitative evaluations aimed at documenting the existance cf
critical wildlife hatitats (e.g. threatened or endangered
species, imgortant big game wintering areas, sage grouse

(Centrocercus urophasianus) strutting grounds, trout water,
etc.).

After the Burdock undergrcund mining site was located,
it was discovered that the surface facilities will destroy a few
acres of an existing grairie dog (Cynomys ludoviciancs) town.

For this reason, after consultation with the U.S. Fish and
Wil®?life Service and the South Cakcta Department of Game, Fish,
and Parks, TVA conducted an extensive black-fcoted ferret
(Mustela nigripes) survey on the Froject area prairie dcg tcwn in
September 1977 and found no evidence of ferrets.14,1s

The Wyoming and South Dakota game and fish agencies
consider the following habitat types to ke of critical importance
to wildlife in the project area: (1) aquatic hakitat, (refer to
Section 2.9.3.2) (2) riparian habitat, (3) shruklands, (4)
rimrocks and canyons, and (5) rponderosa tine. 18 11 12

Fiparian habitat is found along permanent and emphemeral
stream courses. Due to Structure, composition and increased
density of rigarian vegetation, it serves as important nesting,
spawning, resting, and €scape cover area. Riparian hakitat in
the lease area is heavily used Ly turkey (Meleagris gallogpavce)
and mule deer (Odocouileus hemionus) and whitetailed deer
(Cdocoileus virginianus). White-tailed deer are primarily
restricted to cottonwood bottaoms along the Cheyenne River.11,12

' Shrublands, Farticularly sagebrush, are extremely
lmportant to numerous species, especially antelope (Antilocarga
americana) and mule deer. Shrublands prcvigde important winter

feeding areas and in the case of sagebrush, strutting grounde for
the sage grouse.

o Ponderosa pine affords Yet another habitat tyre and is
utilized ty a numker of species for feeding, nesting, and escage

cover. Wild turkey, raptors (hawks and owls) and mule deer
utilize rine stands extensively.

) A significant niche of rimrock and canyon hakitat in the
pProject area is that occupied Ly kirds of Erey which heavily use
this habitat for feeding and nesting. Eleven sgecies of bawks,
ouls{ and vultures are considered common in the area and 22
8pecies have keen recorded.® Not all of these Srpecies intens.vely
use rimrock and Cdnyon areas but many nest and feed in these
areas. This hakbitat also Suprorts small birds, small mammale,

deer, turkey, and reptiles and grovides a rich food scurce for
many gredator species.
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Due to moderate climate in the project area, kig game
species such as mule deer and antelope do not move to winter
ranges kut utilize the same habitat tbroughout the year. cff the
project area to the north and east at higher elevations (Elk
Mountair), kig game species move to lower elevations during
winter.

Hunting on and near the project area is grimarily for
antelcpe, deer, and turkey.3i1,12 since white-tailed deer are€
restricted to river kottom habitat along the Cheyenne River,
huntirg for mule deer is more common. Due to existing land use
conditions, there is limited habitat for shargptail grouse
(Pedicecetes ghasianellus) and ring—-necked gheasant {(Ehasianus
colchicus) .- Sage grouse inhakbit the South Dakota groject area
but there is no season for this species. 1In wycming, fgheasant,
chukar {Alectoris qraeca) , sage grouse, shargtail grouse and dove
(Zeneidura macroura) are hunted. Wwaterfowl hunting on area
strears and reservoirs is popular and significant numkers of
migrating ducks and geese pass through the are€a. Cottontail
rabbits (Sylvilagus sgp.) also provide imgportant small qame
bunting cpportunities.

predator red fox (Vulpes fulva), kobcat (Lynx rufus),
coyote (Canis latrans)) and varmint (prairie dog) hunting is also
popular in the area. 11,12 Mountain lion (Felis concglor) and kear
(Ursus americanus) are not considered game species Ly Scuth
Dakota and therefore are not hunted. Bear are hunted in Wycming
but due to lack of suitable habitat, would not ke expected c¢cn the
Wyoming portion of the project area. The mountain licn is
considered a trophy game animal in wyoming and pay be expected on
the project area. 1rapping for keaver (Castor canadensis),
muskrat (Cndatra zibethica), and predators such as coyotes, red
fox, and bobcat occurs in the area.it 12

The project area could grovide potential hakitat for the
following threatened or endangered gpecies: 13
- Peregrine falcon (Falco peregrinus - endangered)
- Southern bald eaqle (Haliaeetus leucoceghalus
endangered)
- tlackfooted ferret (Mustela nigrigres - endangered)

None of these species were seen on Or near the site during field
investigaticn.

The peregrine is known to inhakit the EBlack Hills and
conceivaktly could occur on Or near the prcject area. Tte
soutbern bald eagle could be found in the area during winter as a
transient. The ferret is not known to ke in the area Lut
potertial exists because of the presence of suitakle hakitat
cond;tions (prairie dog towns). Black-tailed prairie dcg tcwns
provide hakitat for the endangered ferret which preys on grairie
dogs. After consultation with the U.S. Fish and wildlife Service
and the South Dakota Department of Game, Fish, and Parks, TVA
gonducted a ferret survey on the prcject area prairie dcg tcwns
in Septemker 1977 and no found evidence of ferrets.1¢,1s

2.9.2.2 Impacts — As shown in Section 2.9.
acre) cf babitat will be lost for the life of thg 3i;és?2 E;e(eo
bglk o- the disturkance will occur at the rurdock shaft sites
since {hese will cause new haktitat disruption. The Sgencer
Rich:r« son and Darrow mines are existing open pits Loxr which the
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surface distusiaince should not be signiricantly increased; ani no
further hatitat disturbance should occur. The kunge East'mlne is
an existing underground mine that will Le icopened, kut little
further surface disturbance will occur at this site.

Cf a tutal ol 32 ha (80 acre) ot habitav last, 26 ha (66
acre) will be sagetrush. This will result in the reduction of
food and cover for a number of wildlife species. Antelcpe, in
particular, are an lilgortant game Species which heavily depend
upon sagekrush hatbitat. Impacts to, less wmobile sgecies suck as
small mammals, reptiles and amphibians will be more severe due to
their small home range and their inakility to relocate. TLCue to
the vast area of sagekrush, grassland, and pine found cn or rear
the project area, loss of 32 ha (80 acre) of bhakitat should not
cause significant adverse impacts to wildlife sgecies (see
discussion in Section 2.9.1.2).

Two or turee bolding ponds will ke developed at the
Burdock No. 1 shaft. water will ke released frcm the Ecnd into
an adjoining natural drainage (ephemeral stream) and will bg
sui*takle for livestock and wildlife use. Dewatering operations
will not adversely affect streams Cr reserxrvoirs.

The bald eagle and peregrine falcon should nct ke
adversely affected by this project since habitat critical ¢c
their survival will nct be impacted. They could Le impacted ty
harrassment and illegal shooting. Efforts to control this
potential impact ave discussed in Section 2.9.2.3).

Ccustruciiug at the Burdock shaft sites will destrcy

several acres of yraicie dog towns but field investigations
indicated ferrets meye not rresent.

As discusged in Section 2.10, emgloyment growtk as &
result of thne project will amount tc 160 peorle. Based uron this
growth, it is estimated that the total population increase in the
region attrikutable tc this project will ke akout 965 personsg
(refer to Section 2.10} . Increased road traffic of commuters and
the influx of new people will cause additicnal stresses to the
wildlife resource ot the region. Py using the Fercentage of the
population in the State of Scuth LCakota who hunt (23 gercent;, it
1s estimated that dpproximately 130 hunters will move into the
area 4as a result of the project.1s 1j]jegal hunting and

Fecies and the diverse ragtor
fficult tg quantify the magnitude
Mitigation measures are discussed

fauna of tre regiun. It is di
of these potential lwgacts.
below.

2.9.2.3  mrcygat
wildlife will Fre made:

406 - Attempts to minimize impacts tc
through reclamation and conducting a
wildlife ecclogy iniccamnation and education prcgram for Frcject
employees. 1The reclamation prograr will ensure that all
disturbed areas are revegetated (Chapter 3). Revegetated areas
wWill not closely resemble existing plant communities in Srecies
composition and diversity, (e.q., shrublands will prokarly more
closely resemble Yrasslands after reclamation). Even tkough
vVegetation composition on the reclaimed areas will ke different
from existing cover, the small amount of disturkance from mining
(underground ang extraction from existing gits) will cause only




very local changes that are insignificant to regional wildlife
populations.

In an effort to belp mitigate imgacts to wildlife
populations from the influx of additional geogle into tke region,
a condern:sed education program will be pregared ty TVA in
cooperaion with Wyoming and south Cakota Fish and Game
personne:l. The olkjective of this grogram is to create in gproject
employees an appreciation and awareness of regional fish and game
values. The program will stress the need and importance of fish
and game laws and notify emgloyees that disregard of these laws

may be cause for disciglinary acticn in addition to tke penalty
prescribed by law.

2.9.3 Aquatic Biota

2.9.3.1_Nonfish

2.9.3.1.1 _Sam linq: Sites and Fxe uency - Surface
waters Zlowing thrcugh the Edgemont project area were sampled in
Septembar 1975 and in June 1976 to document the comgositicn and
diversi:y of indigenous aquatic communities during dry and wet
seasons, resgectively. sampling sites were selected kased on the
following criteria: (1) the need to delineate preoperaticnal
conditions in the vicinity of potential mining activities®, and
(2) the need to delineate the biota indigenous to each of the
representative haktitat types (riffles, gools, vegetative areas)
and each of the major substrates (silt, clay, detritus, cokkle,
submerczd and emergent aquatic plants). 1Iwo sites, Pass Creek
and an annamed pond near Burdock No.1 shaft were sampled only in -
1976 kecause they were not identified as being in the vicinity of
mining activities until after the 1975 survey Wwas completed. 1he
uprer two stations on Beaver Creek (Wyoming) were nct samgled in -
1976 kecause of flooding- Riological sampling stations and their

proximity to the proposed mining sites are illustrated c¢n Figure
2.9.3.1-1.

2-9.3.1.2 Descrigption_of Hakitat and Streanm
classification - surface waters of the Edgemont prcject area
provide hatitats suitable for a variety of aguatic kicta. -
Habitats range from dry stream courses which contain water cnly
during or after heavy precipitation tc streams which contain some -
flow trroughout the year. The majority of the streame have
intermittent and/or interrupted flows, teing sukject to alternate
periods of drying and flooding. 1The effects cf variakle
discharge ugon hatitat are significant as such discharges may
deposit quantities of silt at one time and then scour the
substrzte at another.1? Variable discharge also affects the
habitat when periods of extremely low flow exist, since much ctf

the berthic substrate can be exposed and subjected to ragid
drying.

*pasec on information available at that time
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There are five aquatic Systems which occur near or
on the Edgemont project area. These are: Eteaver Creek and ics
major trikutary, Stockade Eeaver Creek (stae of wWyoming Class I
waters), Pass Creek {State of South Dakcta--intermittent svxeam),
Unnamed Eond (holding pond for mine dewatering), Cheyenne River
(State of South Dakota--warm water semi-permanent fish life
pPropagating waters, limited contact recreation, wildiife and
stock watering, and lrrigation), and Cottonwocd Creck (cerenrial
stream) . FRepresentative riffle pool hatitats characterize the
creeks and the Cheyenne River. The unnamed pond grovides hakitat
for aquatic organisms for only a pcrtion cf the year.

2.9.3.1.3 - Description of indigenous Fauna anc
Flora - The fiora and fauna of the aquatic hakitats in the Site
vicinity are representative of aquatic environments in semi-arid
climates. Wide fluctuations in srecies diversity and numkers
occurred and are expected due tc frequent changes in bakitat
availability. No rore, threatened or unique sSpecies were
identified from any ot the site visits. Similarly, nc unigue

habitats were identified. Detailed descripticns of the faune and
flera are available in a IVA regort.1se

2:9.3.1.4  potential Impacts to Indigenous Faura.
and Floral Communities Posed bty Mining at this Site - E ologi “al
porulations of intermittant Streams are transient and/or
ephemeral. Recolonization of temporary dried areas is
accomplished through surface water drift, survival of desicart
resistant eggs, new €qg deposition, and groundwater migration of
larvae or adults. water released trom ponds will meet all NPDES
requirements for the Lrotection of aquatic life; thus, the
primary irpact of mining operations will be an increase in
habitat, stream flow, and flow duration; and thus an increase in
aquatic kiological Eorulations. The only undesirakle asrect
associated with such a population increase would ke the
corresponding increase in the population numkers, and rerhars the
number of srecies of biting (pest) arthropods. These pests would
most likely include mosquitos, black flies, hcrseflies, and deer
flies. & secondary impact would involve compcsitional ckanges in
the kiota as a result of increased flow ands/or Ehysiochemical
alterations. These compositional shifts would probakly ke
insignificant with regard to maost, if noat all, of the kiota
because (1) they would ke temgorary (only during mining
orerations), and (2) the organisms would remain in surrounding
areas and could recolonize affected
Ceased. Unusual or Special precautions shculd not ke necessary
for protection of the area's nonfisheries Lkiotic communities.

2:9.3.3i.5 Mitigation - General mitigative mreasures
which will ke employed to the extent Fractical to prevent cr
reduce possibile irpacts include: (1) ccnstruction of dikes and
ditches Lkefcre other major surface constructicn and during the
dry season to reduce Suspended solids runoff during rericés of
heavy rainfall, {(2) the initial release ¢f pond effluents will] ke
grxadual so that any cotential scouring of the Streamkeds will ke

minimized, (3) strict adherence tc Frovisicns Stirulated within
the NFDES permit.
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2.9.3.2 Fish

2.9.3.2.1 Descripticn — As discussed in Section
2.9.2.1, the Wyoming and South Dakcta game and fish agencies
consider the aquatic habitat as one type of habitat tc ke of
critical importance to wildlife in the project area.

Due to the arid regional climate, surface water
(aquatic hakitat) is extremely impcrtant. Takle 2.9.3.2-1 lists
fishery resources found on or adjacent to the Eroject area.

Permanent streams and warm water reservcirs suprort
such species as channel catfish (Ictalurus Eunctatus), kluegill
(Leporis macrochiris), carr (Cyprinus carrio), and numercus
nongame srecies (rlains top minnow (Fundulus sciadicus), glairs
minnow (Stykognathus clacitus), black bullhead Ictalurus Melas),
and rlains killifisnh (Eundulus kansae)). Cold water streams and
reservoirs are stocked with trout. Aquatic habitat Frovides
valuakle watering areas for big game, turkey, and impcrtant
nesting and feeding area for waterfowl and shorekirds.

2.9.3.2.2 Impacts - Two or three holding ponds
will ke developed at the Burdock Ko. 1 shaft. khater will Le

wildlife use. Dewatering operations wij
surface water streams or reservoirs.

resource of the region. It is difficult to assess the ragnitude
of these potential irracts. Measures to ke taken to ensure
mitigation of these Ectentially severe impacts are discussed

below. By using the reércentage of the porulaticn in the State of
South Dakota who fish (24 rercent) it is estimated that
arproximately 135 fishermen will move into the area as a result
of the project.1s Careful planning and coordination ketween VA,
its orerator, and the various

state and federal agencies, will ke
neécessary tc reduce imgfacts.

2:9.3.2.3 Mitigation - The condensed
educaticn grogram discussed in Section 2.9.2.3 is agplicakle to
help mitigate imgpacts to fish populations.
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Table 2.9.3.2-1

Fishery Resources on and Adjacent to Edgemont Property

Water Body

Streams

Cheyenne River

Beaver Creek

Cascade Creek

Pass Creek

Plum Creek

Piney Creek

Red Canyon Creek
Cottonwood Creek

Hat Creek

Stockade Beaver Creek

Reservoir

Stock Ponds
MW Reservoir
LAK Reservoir

McMaster Reservoir

1.

E=Ephemeral, P=Permanent
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Fishing

Catfish
Catfish
Trout

Catfish
Catfish
Catfish

Bass, bluegill

Trout

Trout, bass,
yellow perch

Trout



10.

11.

12.

13.

14.

15,

16.

17.
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2.10_Socioeconomic_Considerations

2.10.1 Socioeconomic Environment - PFrojects creating
increases in an area's basic employment (such as mining) have
many positive effects but also have the potential for di§rupt1ng
communities by overloading their public and private services and
facilities. The net effect is contingent upon many factors
including the existing capabilities of a community to aksork the
projected additional growth. This section presents infcrmation
regarding the capaktilities of the governmental entities likely to
aksork portions of the porulation increase.

2.10.1.1 Dpefinition of the Impact Area - Examination of
the regional map (see Figure 1.1.1-1) for the project area makes
the definition of the impact area relatively straightforward.
While uranium miners are willing tc commute long distances 82 to
107 km (51-67 road mi)!, they are unlikely to locate that far
away if they are moving into an area with communities closer to
the project. 1In this case, two communities--Edgemont and Hot
Springs—--are close enough to the project area to serve as
potential locations for new residents. Aalso, they are koth in
Fall River County in which the rroject is located.

2.10.1.2 Impact Area Characteristics - Commun-ty
profiles for Edgemont and Hot Springs are discussed in sections
2.10.1.2.1 and 2.10.1.2.2, respectively. These profiles contain
a brief description of the status of community development, the
facilities and services presently availakle, and the outlook for
community growth and expansion. Tris information forms the basis
for evaluating the potential for impacts created Lty the
population influx presented in section 2.10.2.

2.10.1.2.1 Edgemont

Population and Emgployment - Since 1960, population
and employment have undergone significant shifts in Edgemont. 1In
1960, the population was about 1,800 kut by 1970, this had
decreased to about 1,200 as a result of the closing of the Elack
Hills Army Depot in 1967. Although some small industries have
located near Edgemont, the community reverted to essentially a
small trade and service center for the surrounding agriculture-
based porulation. However, the advent of major energy-related
development in the west has kequn to alter the situaticn. The
biggest change has keen the expansion of Burlington Northern
Bailrcad's operation in Edgemont. As a result of coal activities
in Wyoming, Burlington Northern's employees have increased from
20 in 1968 to about 200. This increase has included koth
construction employees for upgrading the tracks and train crews.

As a result, Edgemont has reached an estimated populaticn ketween
1,800 and 2,000.

. The degrgase in population because of the earlier
loss of jok opportunities resulted in another important

characteristic of the county--a very low unemgplcyment rate.

1970 to 1974, it never exceeded 2.5 percent while the South
Dakota rate stayed around U4 percent.

From

Education - Edgemont Independent School District
No. 23-1 serves all but the eastern part of Fall River County.
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Enrollment in the spring of 1977 tctaled 432 students. Edgemont
has conegolidated all schools into one large structure, but has
divided it up for administrative purposes. The enrollments and
capacities are:

Enrollment Maximum Capacity
High School 109 159
Junior High 67 107
Elementary School 256 304

while physical carpacity exists, part of the facility dates back
to 1931. Also a large amount of the equipmrent was acquired from
the schools in Igloo which were closed when trke army depot
closed.

Transportation - U.S. Highway 18 is the major
highway through Edgemont. It runs through Hot Springs [43 km (27
mi) ] to the east and into Wyoming to the west. This bighway is
present.y teing upgraded in the Edgemont Area. Already mentioned
is the Burlington Northern Railroad which offers freight service.
Bus service is provided by Continental Trailways with connections
to Rapid City in the north and Denver, Colorado, to the south.
The Edgemont area 1s also served ty a sod runway which
accommodates small private aircraftt.

Utilities - Communications - Privately provided
utilities include Plack Hills Power and Light (electricity) and
Peoples Telephone and Telegraph Comgpany (telerhone). The city
provides water, sewer, and solid waste collection.

Water supply is obtained from wells with a flow
estimat=d to be adequate for a population of 10,000. Present
storage is 2.6 x 10¢ 1 (700,000 gal) which corresponds to the
peak daily use. Although the quantity of the supply is adequate,
the water is very hot (53° C, 128° F) and high in minerals which
is damajing to water mains and valves. Recently a $150,000-Local
public Works grant was approved to finish a partially ccrpleted
reservoir. The reservoir will have a capacity of akout 23.8 x
10 1 (5.3 x 106 gal) and will also serve as a cooling rond to
lessen :the adverse effects on the distrikution system.

wastewater treatment is provided ky a single
stabilization lagoon. Based on limited sampling, the facility
does nct meet the requirements of the National Pollutant
Discharge Elimination System (NPDES) permit. Priority for
fundinc the design cf proposed improvements to the facility is 66
out of 117 towns in the state.

) Solid waste disposal is contracted bty the city with
a private operator. The operator provides once-a-week pickup and
also operates the city-owned and state approved landfill.

Housing - The recent surge in porulation growth has
placed a great deal of pressure on the existing housing. From
1962 tc 1976 only threce housies were built, but the railroad
expansion has resulted in 16 being built in the last year. Plans
have a.s0 been made ro huild two 8-unit apartments, a 29%-unit
traile park, and 10 to 12 modular units which are on order. In
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addition, a senior citizens unit is expected to release akcut 18
older homes for purchase or rent. Expansian of the water and
sewer distribution and collection systems is a constraint cn &ny
large-scale housing develogpment.

cne developer from Rapid City has plans for a 6.9
ha (17 acre) development containing a mixture of dwelling types
and some commercial establishments. This scale of development is

also contingent upon the emergence of a significantly expanded
market.

Health, Police and Fire Protection - There are two
dentists and one optometrist in Edgemont. One physician has
established an outpatient clinc with services available on
weekday afternoons. Most medical services must ke obtained in
Hot Springs, 43 km (27 mi) away. Ambulance service is provided
by the volunteer fire department. About 10 memkters have
completed an 81-hour emergency medical technician course.

Twenty-tour-hour police protection 1is provided Ty
four full-time and one part-time patrolmen. The department has
two patraol cars and two persons sexving as dispatchers. The

local department is supported by a local deputy sheriff kased in
Edgemont.

Fire prctection is provided by a 40-memker
volunteer fire department. Its equipment consists of two
pumpers, one a 3,785 1 (1,000 gal) pumper, two 4-wheel drive rural
service trucks with 530 1 (200 gal) capacity each, a salvage truck
with smoke extractor, and a 16,000 1 (6,000 gal) tanker used for
water supply for rural fires. The insurance classification of
Fdgemont is eight [on a scale of 1 (best) to 10 (worst) ].

Recreation - Volunteers presently operate the
recreation program although local officials have indicated glans
for hiring a recreation director to organize activities. There
are two tennis-basketkall courts, and the high school has a
football-kaseball comglex. Activities in the summer include
softball and hardkall leagues for all ages and the city leases
the motel swimming pool for puklic use during certain hours. In
the winter, there are a few men's kasketlkall teams.

2.10.1.2.2 Hot Springs

Population and Employment - Hot springs undexwent a
small population decline from 1960 to 1970 dropping from 4,943 to

4,434. Since this period, the population has increased to
approximately 4,800.

Employment in the government sector is one of the
major reasons for the relative stakility of the population. The
Veterans Adrinistration Center which employs akout 500 people
contains 232 general hospital keds and 511 domiciliary care hbeds.
At the State Veterans Home, about 100 people are employed caring
for akout 69 paticnts. Since Hot Springs serves a very large

trade area, trades and services employment constitutes the cther
major employment sector.
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Education - Hot Springs Independent School District
No. 23-2 covers the northeastern part of Fall River County-
Enrollmeat in the spring of 1977 tctaled 1,162 distrituted among
four elementary schools, one middle school and one senior high
school. However, three of the elementary schools are rural
schools and would not serve children of persons moving to Hot
Springs. Thus, the relevant enrollments and capacities are:

Enrollment Maximum Capacity
Higr School 381 420
Midéle School 312 270
Elementary School 427 500

overcrovding exists in the middle school while excess cagacity is
available in both the high and elementary school-

Transportation - Fus service is provided by
Continental Trailways and the omaha-Rapid City bus line.
Continental Trailways provides a direct connection with Rapid
Ccity to the north and Denver {through Edgemont) to the south.
The Omaha—Rapid City bus line also connects with rapid City but
goes to chadron, Nekraska, and other stops across Nekraska.

rRapid City offers the nearest ccmmercial airline
connection. However, there is a municipal airport in Hot Springs
which serves light aircraft. This airport has a 1,372 m (4,500
ft) asphalt runway and 1,158 m (3,800 ft) sod runway and two
hangars with fuel availability. lights are ogperable Ly radio
control.

gtilities_ - Communication - Private utilities
include Black Hills Power and Light (electricity) and Peorles
Telephone and Telegrarh Company (telephones) . The city provides
water, sewer, and solid waste dispcsal service.

water supply is from groundwater sources which are
adequat> for the existing population. additional sources exist
which can ke tapped to serve population growth. Improvements are
planned which include expanding stcrage capacity ty 9.5 x 108 1
(2.5 x 108 gal) and building a new water collection gallery from
which water is pumped to the central storage reservoir.

Wwastewater treatment facilities are old and provide
inadequate treatment. Improvements have teen designed which
would provide treatment capacity for 6,500 peocle. Priority for
funding these improvements 1is 16 in the state which is exrpected
to result in construction beginning in 1978.

Housing - Conventional housing is in short supply,
but market response to increased demand should be assisted tky the
large zvailability of building lots in the city. Construction on
these lots could make use of existing utility lines thus
eliminzting both the time and exrense associated with developing,
new uncerved areas. Molile homes supplement conventional hcusing
with ar»out 15 mokile hcme parks containing about 300 spaces. The
indivicual vacant tuilding 1ots are not availakle for placement
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of mokilce homes becausc community requlations restrict mcbile
homes to approved motile home rarks.

) Health, Police and Fire Protecticn - The Southern
Hills General Hospital is the only civilian hcspital in the area.
It contains 50 beds and is operating at akout 30 percent
occupancy. Further, the auxiliary facilities already in the
hospltal_are sized to serve 150 beds. Thus, it has a great deal
of capacity to serve additional needs. Four dcctors, one
surgeon, and three general practitioners are in the community and
utilize the hospital. There are also two dentists and two
optometrists in Hot Springs. In addition to the general

hospital, there is a %50-bed nursing home which is operating at
capacity.

) The police department which provides 24-hour
protection has six patrolmen, three desk sergeants, and a
Q1spatcher shared with the county. There is a new city-county
jail and the department has two patrol cars.

Fire protection is provided ty a volunteer
department consisting of 57 men. Facilities include two 1,892 1
(500 gal) pumpers, a ladder truck, smoke extractor, two rural
service pumper trucks and an emergency amktulance.

Recreation - A full range of community recreation
facilities is availakle. Swimming is available at the Evans
Plunge and Yarive Lake. Tennis courts are located at the high
school and at Butler Park. The high school also has a footkall
field and kaseball faciltities are available at the VA center.
There is a nine-hcle golf course at the country club and another
under construction at Butler Park. Recreation activities are
sponsored ky various civic organizations such as the American
Legion, Jaycees, VFw and Elks.

2-10.2 Socioeconcmic Impacts

2.10.2.1 Introduction - This section discusses
potential sccioeconomic impacts of this project in the context of
all known energy-related development in the area. This analysis
is based on a set of assumptions which TVA considers reasonakble
in light of present information. However, methcdology and
results are presented in some detail to enable the effects of
variations to Le easily assessed.

2.10.2.2 Magnitude and Distribution_of Impacts - 2
number of energy-related developments are occurring or expected
in the Edgemont area. These include exgpansion of railroad and
related activity, the proposed project, and another small uranium
mining operation. Fased on present plans, the total energy-
related erployment is expected to increase from about 200 in 1975
to 1,155 in 1981. 'TVA's operator employed about 40 peorle in the
Edgemont area in 1975. Employment for the Edgemont mining
project and associated exploration and milling will level off at
200 in 1981. Thus, employment growth from 1975 to 1981 totals
955 with the project accounting for 160.

Increases in kasic employrent such as mining and
transportation will eventually result in increases in seccnadary
employment such as clerks, karbers, etc. In 1973, the ratic of
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secondary to basic employment in Fall River County was akout one.
Assuming this ratio to hold through 1981, 955 secondary
employment opportunities will ke created with 160 due to this
project.

Estimating the employee influx associated with the
employment increase took into account the size cf the present
population within commuting distance, the unemployment rate, the
types of skills required, etc. The new employees for the
Edgemont project will consist primarily of underground miners and
supervisory personnel which are skills generally in short supply.
The other rining activity will face a similar situation. The
railroad-related activities will use skills more generally
available or more easily developed than underground mining.
However, Fall River County had an unemployment rate of akout 2
percent from 1970 through 1974 which indicates a lack cf
availakle individuals in the area. Considering these factors, an
employee influx rate of 90 percent was used ftor energy-related
development.

Secondary employment is made up largely of positions
filled by women or young people. Thus, as new mining employees
move in with their families, they will create a pool of potential
secondary employees. Based on these considerations, a seccndary
employee influx rate of 50 percent was used.

Converting the employee influx into a rpopulation
estimate was based on 75 percent of the employees having families
and 25 percent being single. Family size was based on naticnal
trends and averages kecause these employees would be drawn from a
multi-scate area. The family size used was three. Applying the
various rates and factors to a kasic employment increase of 955
results in a populaticn increase of akout 3,350. For the
project, the 160 new jobs result in a population increase of 565.
Of the total population influx, 755 were schocl age (0.75 school-
age child per family) with 125 due to the project.

To evaluate the potential impacts on community
facilities, the total population increase was distributed tretween
the tcwns of Edgemont, Hot Springs, and Igloo-Provo (see Takle
2.10.2.2-1). Igloo-Provo is not considered as part of the
project impact area kecause no significant portion of the project
employees are expected to locate there. However, Igloo is the
location of one of the railroad-related projects and could ke
expected to absort a portion of the associated gopulation
increase. Some employees may scatter among the small settlements
in the area or in isolated individual dwellings. However, this
is exvected to be only a small fraction (less than 5 percent) and
is no*~ sukbtracted from the total allocated to the imgact
communities. Based on factors such as community size, distance
from the work location, employee characteristics, and other
judgments, Edgemont was projected to receive 600 of tle tasic
emplove= influx and Hot Springs, 240.

Secondary employee distrikution is expected to follow a
different pattern tecause of the predominant role played Lty Hot
Sprinjs in this sector. A total of 480 secondary employees were
distriluted with 360 to Hot Springs and 120 to Fdgemont. The
total emnployee influx to each community was 720 to Edgemont and
600 +> Hot Springs. This produces an estimated population influx

148



of 1,HOQ tnAEdgomonr and 1,500 to Hot Springs. Of the totel
population influx, the preject accounts for 340 (19 percent) in
Edgemcnt and 225 (15 percent) 1in Hot Springs.

' Tdyle 2.10.2.2-1 summarizes the employment and
population influx discussed atove and presents rrojecticns of the
school-age influx and projected housing demand.

cne general and fundamental conclusion can be drawn from
just the total popuiation influx preojections. Edgemont is facel
with the prospect of very rapid growth while Hot Springs should
be able to accommodate the growth with no significant proklems.
Generally, communities can absorb indefinitely annual populatiocn
growth rates of 5 percent or less without special fiscal or
administrative actions. Growth rates between 5 and 10 percent
require special efforts to maintain adequate service levels and
facilities over an extended period, but it is generally possitle
and feasible. At growth rates greater than 10 percent, for
periods exceeding 5 years, the demand for services and facilities
calls for additional expenditures at a much faster rate than
additional revenues are generated so that facilities and service
levels often deteriorateZ?. Edgemont is projected to grow at an
average annual rate of about 17 percent ana Hot Springs at about
5 percent. Even without the proposed project, FEdgemont's growth
rate would still ke akout 14 percent which could still crecte &
very stressful situation.

These projections are subject to an important
qualification. Rapid growth in Edgemont could create conditions
which would cause some of the influx projected for Edgemont to
locate in Hot Springs. However, there is no information ugon
which to guantify this possibility. Also, it would not occur
until the situation in Edgemont had deteriorated to unaccepgtakie
levels. Thus, projections of impacts for specific community
facilities and services will ke kased on the projections as
presented.

2.10.2.3 Imgpacts on_sSchools - Edgemont school system is
projected to receive 415 additional students and Hot Springs,
3430. By continuing to use present facilities up to their rated
capacity, Edgemont would have to provide additional space for 277
students or about 10 classrooms. Hot springs wculd require sgace
for an additional 230 students {about 8 classrooms) if the
present level of overcrowding were to continue. If the
overcrowding was to ke relieved, space would ke required fcr 272
students (akout 10 classrooms) .

There are no plans in either schecol system to expand
facilities. In the immediate future, the excess cagacity can be
used to accommodate the students. I1f permanent facilities are
expected to meet future needs, the lead time required to glan,
locate, design, and construct a school means that efforts should
be undertaken very soon. If rresent school sites are adequate,
portakle classrooms can be purchased and placed in use in a much
shorter time. However, if the latter alternative is to ke a
conscious decision rather than one forced by future enrollments,
planning should kegin very soon.

) 2.10.2.4 TImpacts on_Housing - Cn the average, 105 new
dwelling units per year will be required in Edgemont and 90 ir
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Hot Springs.  In kapewons  , there may te approximately 70
additional dwellings by mid-1978 plus the p.tential of one small
6.9 ha (17 acre} development. In Hot Springs, there are no
announced plans for new housing developments. Thus, it will ke
very difficult for new residents to find a place to live, let
alone tind the type ol dwelling they prefer. Given the high
level ot derand, the cost and length of time to construct
conyontiondl homes, mest of the new dwellings will likely ke
mobile homes plus some modular dwellings. DPlanning for this
growth 1s 1lmpgortant so that the needed develorment in the near
future provides a sound basis for longer-term development.

2-10.2.5 1Irract on Kater and Sewer Systems - water
supply caracity does not create a ccnstraint to achieving the
pro;ectgd population growth in either Edgemont cor Hot Springs.
Hot Springs® distritution system is extensive and undergoing
improvement which stould enable the water to te provided where
needed withcut major additional extensions. In Edgemont, weter
line extensions required ty new development cculd beccme a
constraint. Financing could be one significant problem but use
of a mix of availakle mechanisms--tonds, grants, loans, rate
structure, agreements with developers, etc.--could provide the
necessary funds. Just as important are tle extension plans so
that lines are located and sized to mee’ long-term develc “ment
without dugplication or undersized lines. This planning shcvld
begin soon in order to provide the tasis for proposing fina.cing.

In Edgemont, the populaticn growth could further
overload the present sewage treatment system until the planned
improvements are made. However, the improvements are based on a
future porulation of 2,000. Thus, it apgears that the desicn
should be adjusted to take into account the new growth. Aan
alternative to tying into the sewer system is to use segtic

tanks, because soils in the vicinity of Edgemont are generally
suitakle.

Hot Springs is faced with a situation similar to
Edgemont in that, until planned improvements are made, more
population growth could further overload the existing sewage
treatment gystem. In uddition, the improvements are plannec to
serve a population of 6,500. Based on the projections in tlLis
analysis, the population of Hot Springs will ke approximately
6,300 in 1981 so some thought should be given to revising tre
design in order to extend the time until expansion is required.
Septic tanks may offer an alternative to tying onto the sewer
system in the Edgemont area but soil characteristics in the Hot
Springs area essentially prohibit this alternative.

2.10.2.6 Impact on Medical Services - Most of the
demand for medical services in Edgemont will gprcbably transfer to
Hot Springs. If this occurs, the demand for emergency medical
services could essentially double. The increased population
could also make feasikle the estaklishment of a satellite ciinic
from the hospital in Hot Springs.

In Hot Springs, the Southern Hills General Hospitai i3
fully adequate to meect the needs of the total population inilux.
Based on Department of Health, Education, and welfare criteria
for a physician shortage (one physician to 1,500 people), the
eight doctors already in Hot Springs would also be adequate to
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serve “he tctal influx. However, that would likely result in a
lessen~d level of service tased on the rresent ghysician to
popula-ion ratio of 1 to 1,050. Using the existing ratio, three
more paysicians would ke required.

2.10.2.7 Other Impacts - Population increases on the
order of those projected for Edgemont and Hot Springs will create
a need to expand most other public services and facilities such
as police protection, solid waste disposal, fire protection, and
recrea-ion. In Edgemont, the doukbling of population indicates a
probakle doubling of all of these aspects of government. In Hot
Springs, the increase is akout 30 percent which indicates that
certaii elements might be capable of accommodating without a
propor=ional expansion. Depending on the pattern of new
develooment, it might ke possible that existing fire grotection
equipmant and perscnnel would be completely adequate. It is also
possitle that recreation and golice protectior will have scmre
ability to atsorb additional demand without either expansicn or
significant reduction in the level of service. On the other
hand, solid waste pickup and disposal would be more directly
proportional to increases in population.

2.10.3 Socioeconomic Mitigation - Mitigation of the
potentially adverse impacts described in section 2.10.2 will take
place through a comkination of three types of actions. The first
which could possiktly take place is direct action Ly the project;
for example, providing funds for a planning program. The second
is inc¢irect action by the project such as payrent of taxes ky the
project and its employees. ‘The third is external action Ly
otherc such as Federal loans or grants. All three tyres of
actiors function within a legislative framework set forth ky the
state and Federal government. The degree to which mitigation
occurs depends upon how well existing legislation works and the
extent to which new state and Federal legislation is enacted
which would supplement the existing revenue flow.

Direct actions Ly the companies impacting the area could take
many forms, but the most likely is in the area of housing in
order to attract and keep employees. However, there are no
annourced plans at this time. TVA is prepared to cooperate with
other companies in the area to work with the communities to
provice direct assistance for other purposes. Cne purpose for
which assistance already has been requested is a planning program
for Edgemont. This planning program would work toward the timely
provicion of the additional services and facilities required Ly
the r:pid population growth. TVA is presently evaluating funding

this .rogram in cooperation with cther impacting industries and
the c.ty cf Edgemont.

Fcr operating expenses local governmental entities rely
heavi'y on gross receirts tax, gasoline tax, rrogperty tax, state
redis:ritutions and revenue sharing. Gross receipts tax,
gasoline tax and most redistribution follow very closely changes
in population and income and do not lag very far kehind. To
speciiically aid energy-impacted areas, South Dakota amended its
severance tax act to increase the rate and prcvide partial
redisribution to the counties in which the minerals are
produed. The new rate is 4.5 percent and until the end of 1979,
two-tirds of the collected tax will go to the producing county
and ore-third to the State. From 1980 on, the split will ke 50
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percent for the county and 50 percent for the State until the
county receives $300,000 over which amount the State retains
everything. At the county level, the toard of county
commissioners is responsible for allocating the funds "for
school, roads, law enforcement and municipal purposes to offset
social, economic or physical impacts, either direct or indirect,
resulting from the extraction of severed energy minerals in the
county." Property tax revenue and revenue sharing can laqg up to
two years kehind increases in population.

School districts with children whose parents are working ct
TVA's mill may qualify for operating funds from the Federal
government under P.L. 81-874. The funding varies directly with
changes in membership, but some lag could occur if the memkership

is growing rapidly. State support for school operating funds
functions in a similar manner.

Local funding of major capital expenditures is generally
through bonds. The level and life of the projects affecting the
impact area should provide a strong basis for revenue konds.
Bonds subject to tax rate and assessment limits may be more
difficult to float on a timely basis due to the lag in new
development being listed on the tax rollc.

Other support for capital expenditures comes from Federal
grants and loans. Extensive use of this mechanism is alrecdy in
evidence in the area for such things as water and sewer systen
improvements. In the future, arxeas with high rates of growth due

to energy development may qualify for higher griorities, larger
projects, smaller lccal shares, etc.

Housing is generally expected to be develored and financed by
conventional means. The source of funds for large-scale
development is nationwide and the numker and duration of
employment opportunities should indicate a sound investment
opportunity. However, some initial reluctance may ke encountered
which could result in the direct project participation descriked
above.

Interest in mitigating energy-related socioeconomic imgacts
is quite high at the Federal level. The U.S. Senate is
considering a bill (S. 1493) to assist energy-impacted states,
local governments, and Indian trikes. The bill proposes a
program of grants and loans for planning and implementation of
actions to mitigate imgpacts arising from energy-related
development.
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2-11__Natural, Scenic, and Cultural Rescurces

2211: 1 Bcenic_and_Natu ral_features

Description - The topographic variety ot the Edgemont project
area provides a numker of features of scenic and natural
interest, Frincipally canyon formations and pcnderosa cine-
covered hills interspersed with the grass and sagebrush-covered
plains which comprise the majority of the project area.
Distinctive natural and scenic features on or in the vicinity of
the project site are identified in Figure 2.11.1-1. Although the

characteristics ang variety of these features pProvide aesthetic
appeal, none are unique to the area.?

The only feature in the project vicinity Froposed for special
scenic designation is ked Canyon-Fcurmile Creeck Drive exterding
from U.S. Highway 18 east of Edgemont to U.35. Highway 16 west of
Custer. This area is proposed by the South Dakota Cepartment of
Transportation for inclusion in the Federal scenic rcads ard
parkways plan.? The Red Canyon segment of the route passes in a
north-south direction ketween the central and southern kElocks of
the project area and intersects one disjuncted 6 ha (15 acre)
parcel under lease. The proposed Runge Lrast mine site is located

approximately 1.9 km (1.2 mi) west of the route at the rearest
point.

Major regional scenic resources and tourism associated with
these attractions are discussed in Section 2.11.4,

Impacts - Surface disturkance from mining ogperations will fre
very limited. The reclamation program will ensure that such
alteraticns eventually blend with the existing landscarge.

Intervening topoqraphy Letween the Runge East mine site and
the proposed scenic road throuqgh Red Canycn precludes viewing of
the site trom the route. Primary access to the Runge FEast mine
is from existing roads ro the west, and these routes will e used
as haul roads. Thus, the project will not adversely affect the
proposed scenic road, or other scenic and natural features.

2-11.2 Historical Resources

Description - A historical and cultural site survey of the
Edgemont Project area was conducted.l An archaeclogical strvey of
portions of Fall River and Custer Counties, Scuth Dakota, dcne
for TVA by the South Dakota Archaeological Research Center also
addressed historic sites. The Historic Sites Survey included the
documentation of essentially all hakitatle structures, structure
remains, and manmade improvements existing within or cn the
immediate fringe of the Edgemont prcject area. These were
plotted on maps and accompanied bty koth written and pictorial
descriptions of features. Cories cf these materials have been
oric Preservation offices of Wvoring

Using these ianventory records as a guide, a field review was
conducted to evaluate significance of sites and assess poterntial
impacts. Since the majority of the pProject area and sites in
question were located in Fall River and Custer Counties, :3outh
Dakota, representatives of the south pakota Historic Freservation
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Office participated in the field review, which also included the
project area in weston County, wyoming. . a subsequent mezt.ng,
these representatives reviewed the results of the field analysis,

No sites currently listed in the National Register of
Historic Places are located within the project area. Cther than
the route of the Cheyenne and Deadwood Stage which passes through
the tcwn of Edgemont, no Register sites are located within 8 xm
(5 mi) of the project area boundaries. Cne potential Register
site, the whoop-up Canyon Fetroglygh, is iocated at the northern
extremity of the project area in weston County, Wyoming. ‘This
Site appears in the State Register of Historic Places and is
proposed for nomination to the National Register. The

petroglygphs, appearing on both sides of the narrow canycn,

are
contained in

A section extending over perhaps 27-37 m (30-40 vd) .

Six of the approximately 600 "ghost towns" recorded(1) in the
Black Hills region are within the vicinity of the project crea,
Along with three sidings of the Chicago, Purlington, and Quincy
Railroad. 1Two of these "towns" containing the remains of & few
buildings are on the fringe of the project area itself and the
rail sidings (little remains except ruins) are within the area.

These sites were generally poor and were Judged tc have no
historical or architectural significance.

The S&G (Sturgis and Goddell) FRanch Site (extant 1870+:y) gray
represent one of the first permanent pioneer settlements ir the
region. It is located at the edge of the project area near the
site of the former town of Dewey (new buildings now exist on the
rail siding at this vostal station). Little remains of the ranch
site except foundation Stones, a few logs, and a cellar.
Scattered domestic detris was noted. Further chotograraic
documentation of this site and the site of twc abandoned ranch
buildings at other locations is being done for the South Dakcta
Historic Preservation Office by TVa for purposes of completing
their research. These sites are rrivately owned.

NO other featur

©s of interest were noted in the evaluaticn
and field review.

Cther than the site of the S&G Ranch, no
additional sites or

Structure eligikle or potentially eligikle
were judged to exist within or immediately adjacent to the
project area.

Impacts -~ The prorosed mining activity will not directly or
indirectly impact any sites or structures with architectural or
historical significance. No such sites or structures are nn
lands progosed to ke mined nor are any found within the fenced
compounds associated with mining activity. Sites with any

considerakle distances from

impact is of no consegquence.

nd the evaluation Frecess
associated with this proposal shculd

states' information atout cultural re
involved.

Sources in the counties
The State Historic p

Wyoming are in general a

contained Lerein.

reservaticn officers of South Dakcta and
qgreement with the impact analysis
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Becaise of this, TVA kelieves that no adverse effect from the
proposed project will occur to any historic site or structure now
in or potentially eligible for inclusion in the National Register
of Histcric Places.

2.1%.3 Archaeology - Archaeological reconnaissances and
surveys were per formed intermittently in the frcject area from
March 1$75 until August 1977 by the State of South Dakota's
Archaeological Research Center. One hundred twenty-six (126)
archaeo.ogical sites and seventy-five (75) archaeological 1lcci
were encountered. The sites range in time from Paleo to Flains
villages and consist of pictograph and petroglygh sites to small
resource exploitation sites to large habitaticn sites occupied
for extended periods cf time. Although no sites listed in the
Nationa’ Register will pe affected by the project, National
Register eligibility status for the surveyed sites is currently
being evaluated Ly the state cf South Dakota.

No #rchaeological sites are located in the 1/U4 section with
either fhe Burdock shafts or the Darrow Extensions. One site is
Jocated in the 1/4 section with the Spencer-Richardson mine, and

two sites are located in the 1/4 section with the Runge East
mine.

Archaeological site avoidance was maintained during the
explora:ion phase of the project, and site avoidance is the
continucd goal during development and mining. Where required,
sites in the area of mining activity will be fenced. If during
the cou:se of mining it becomes necessary to adversely imgpact a
site thait has been determined eligikle for the National Register
approcgr .ate mitigation of the impact will ke implemented through
consultition with the Advisory Council on Historic Preservation
and the State Historic preservation COffice.

Mining personnel will be made aware that archaeological
resourc2s exist in the project area. Xnown archaeological sites
will ke delimited, and if a new site is discovered, the state
archaeologist will bte notified and the site protected, rending
investijaticn.

2.11.4 Recreation

Description - NO existing recreation facilities are located
on the zdgemont project area. As discussed in Section 2.11.1,
the prcject area and vicinity possess a number of scenic features
which Yave some potential recreation value, including a proposed
scenic road through Red Canyon. Fringe areas of the Flack Bills
Nation:l Forest are located within the rroject area, kut these
areas } ave no developed facilities and potential use is limited
further by poor accessibility.-

Recreational activity in the project vicinity is associated
chiefl+ with tcurism and hunting. Eecause of the proximity of
the project area to the Black Hills and other western South
Dakota-—-eastern Wyoming attractions, the project vicinity 1is
exposer. tc more tourist activity than other regions of these
states. Hunting activity is discussed in Section 2.9.2. Due to
low [l ws and turlid water conditions, fishing and other water-

based ecreation activity on project vicinity streams is very
limite .



Major regional recreation areas and attractions include
Buffalo Gap and Thunder Basin National Granslands, Wind Cave
National Park, Jewel Cave National Monument, Mt. Rushmore
National Memorial, Custer State Park, and Angcstura State
Recreation Area as well as the Black Hills National Forest.
These and other regional facilities are identified in Figure
2.11.4-1. A wide variety of public and commercial recreation

facilities and Services are associated with these areas.2,3

Impacts - The Edgemont project will not result in significant
impacts to recreational activity in the project area. Project-
related irpacts will re negligible. No mining is currently
planned on National Forest lands, and any future proposals for
mining on these lands would te sukject to the continuing review
and approval of the U.s. Forest Service. Portions of the rroject
area are visible from scenic overlcoks located south and
Southeast of the properties on U.S. Highway 18 and Soutlk Dakota
Highway 89, respectively; but the Froposed mining activities are
removed from highways. Aas noted in Section 2.11.1, the rroposed

East mine. Thus, imgpacts will e confined essentially to
increased use of regicnal recreation facilities and rpressure on
wildlife resources from in-moving project employees. Within the
context of overall regional development, cumulative recreation
impacts from in-movers associated with this and other mini. g
projects become more important because of limited state, county,
and municipal recreation lands and facilities in this area.?3
However, project-related effects on regional recreation
opportunities are expected to be minor. (See section 2.10 for
information related to community recreation and the project's

relationship to regional development patterns and cumulative
socioeconomic impacts).
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2.12 oOther Considerations

2.12.1 Liguid %astes

2.12.1.1 Underground Mine Water - Of the three
undergrcund mine areas identified, only the Burdock area is
expectel to require significant degressuring. Cepressuring will
be accorplished by pumping two or three wells lccated around the
periphery of each mine shaft and ty the mine*s sutsurface
drainage system. FEach of the perirheral dewatering wells at
Burdock No. 1 shaft will te pumped at an average rate of 14.2 1/s
(225 gax/min), beginning prior to shaft ccnstruction and lasting
for as long as needed during the mining. The subsurface drainage
system routes infiltrated water to each shaft's mine sump fcr
pumping to the surface. This flow for the Burdock No. 1 shaft is
estimated to be 42.6 1/s (675 gals/min).

This mine water, if contaminated, will ke temporarily
retaines in impervious holding ponds before release into the
local drainages. The pond effluents must comply with the
applicable limitations which will Le estaklished in the NPDES
permit “or the mining operations. Cther than suspended solids,
it is anticipated that radium-226 and possikly uranium will be
the onlv constituents that may cccur in sufficiently high
concent -ations to require treatment before discharge. If radium
removal is necessary, a barium chloride coprecipitation grocess
will grobably be used in conjunction with the impervious,
settliny pond system. Any uranium removal necessary will ke ty
ion exchange. No significant adverse water quality impacts are
anticipanted from the discharge of the mine waters into the local
drainag2.

The rate of water discharge associated with degpressuring
at Burdock No. 2 shaft is not known at this time Lut will ke less
than that identified for shaft No. 1. Little or no water is
expectel from the Darrow and Runge East mines. The water from
each of these mines will be managed in a similar manner as
descrit2d for Burdcck No. 1 shaft, if necessary.

2.12.1.2 sSurface Mine Water - Ground water is not
expected to be encountered at the Spencer Richardson surface
mines. Any water accumulated in the open pit will ke managed in
a2 manner similar to the undergrournd mines, if necessary (see
Sectior 2.12.1.1).

2.12.1.3 Runoff - Area runoff outside the boundary of
the miring operations will be diverted around the areas disturted
by mining. Runoff from overburden storage, topsoil storage,
revegetated areas, and other disturbed areas will be controlled
as necessary by a system of dikes, trenches, ponds or other
appropriate measures. Except for ore-storage runoff, which may
be controlled separately, any runoff at the mine sites
contaminated by radicactive constituents will be routed to the
mine wéter treatment facilities described in section 2.12.1.1.

2.12.1.4 Sanitary Wastes - The sanitary wastes at the
Burdoc: mine will Le treated by conventional, state-approved
system~, consisting probably of a combination of segptic tanks,
and/or sewage lagoons. At the other proposed mines, portaktle
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toilet facilities will be provided. all Systems will ke operated
In accordance witl state and Federal requiiements.

2-12.2 Solid waste - All solid waste, by defined as Puklic
Law 94-580, generated by the mining and associated activities
will be Sstored, collected, and disposed of in accordance with
applicakle solid waste management regqulations (local, state, or
federal). Municigal-type solid waste will ke generated at a rate
of approximately 1.8 kg (4 1b) per worker rer day. This sclid
waste will consist primarily of pager, cans, Lkottles, rags,
wrappers, containers, racking materials, oil filters, and
garbage. At the peak employment of 140 Feople, akout 252 kg {560
1k) of solid waste will be generated per day. Since this is a
relatively small quantity of waste, the most economical method of
disposal will be to use a local, approved sanitary landfill.

Scrap wood will ke offered to the general public for salvage
(firewood or other use). Residue from Fublic salvage will ke
burned and/or buried on-site, or disposed of off-site with the
"domestic-type" solid waste. The recoveratle resource portion of
domestic-tygpe solid waste (metals, rubber, etc.) will be
recovered for sale if feasible.

All potentially hazardous wastes (s defined ky P.I. 94-5¢7)
will ke stored in suitable labeled containers on-site unti-’ they
can be transported to an approved Lazardous or chemical waste
disposal facility.

2.12.3 Noise - A survey of onsite kaseline noise was
conducted May 2, 1978, at the proposed mining sites on the
Edgemont fproperties. Weather conditions during daytime
measurements consisted of partly cloudy skies and wind sgeeds
relatively constant in a range retween 22 to 33mss (10-15 mish)
with qusts up to 67 mss (30 mi/h). wind screens were used to
minimize the wind effects. Nighttinme values were taken under
clear skies and low wind speeds of 0 to 11 m/s (0-5 mis/h).
Baseline noise levels were recorded for approximately 15 min at
each of thre locations during both day and night. These
measurements were used to calculate the L., « Ly « L, » ané L
The L\q 1S an equivalent Steady state noise level which in the
stated period of time would contain the same noise enerqgy as the
time varying noise measured during the same time ceriod. rThe
day/night equivalent sound level (L) is a L., for a 24-hour
period with a 10 dp weighting applied to night%ime values. a
daytime equivalent (L)) is a L.q for the daytime period (0700-
2200 hours) and nighttime equitdlent (L) is a I, for the
nighttime period (2200-0700 hours).

At the proposed mining sites, kaseline noise levels are low
compared to EPA guidelines.1 The major sources of noise at these
locations are the Froximity of railroad tracks and wind noise
through nearby vegetation (pines). oOther noise sources are kirds
and other animals, both domestic and wild, and some vehicle
traffic on nearby roads. There are 35-40 coal-hauling trains per
day, each consisting of 100-110 cars. It is estimated that as

many as 80 such trains per day will rpass along this route by
1980.

Construction Noise - Noise radiated from the mining areas
during construction will have minimum impact on residents of the
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area. The area is scarcely populated with only 25 people living
in nine residences within the vicinity 3.2 km (arproximately 2
mi) of the mines. Noise radiated during construction will
originate from tne use of heavy construction equigment located
above ground. Federal noise regulations covering noise emissions
from construction equipment, such as crawler tractors, portakle
compressors, and medium and heavy duty trucks, will ke met.

Operational Noise - Operational noise from the mining
operations will originate from ore hauling equigment and gumgs;
surface-mounted equipment such as ventilation fans and
compressors; and other heavy egquipment as listed in Tables
1.1.2.1-1 and 1.1.2.2-1. Mine ventilaticn equipment and
compressors are expected to operate 24 hours per day while other
equipment will operate only 8 hours per day with the possible
exception of truck operations for 16 hours per day. DNoise levels
at the site boundaries are not expected to exceed 60 dB(A) during
daytime hours and 55 dB(A) during nighttime hours. The nearest
residence is approximately 1.8 km (1.1 mi) frcm a prorosed
underground mining site. The average baseline-noise level for
the area is approximately 66dB (L4,). With a property line
sound level of 60 dB(A), impact from mining orerations at that
residence will be insignificant. This sound level should ke well
within =“he EPA guideline values. There are nc known noise
ordinances near the mine sites.

When wining operations begin a survey will e made to

determine site boundary noise levels. Creration of these mines
shall conform with all applicaktle noise regqulations.
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3- _Reclamation 1t

Purpose: The objective of this reclamatioi plan is to outline’
the procedures which will be used to return lands disturted
during mining and associated operations to a self-sustaining and
productive vegetation. This reclamation plan is flexikle ang
designed to take advantage of the most aprropriate rrocedures for
each site to ke reclaimed. Inasmuch as the prorosed plan of
reclamation is written to Comply with state and federal
requlations, it isg standard procedure for the area. As
individual sites are identified, this reclamation plan will be
supplemented with a detailed plan covering only the immediate
area of disturkance. In South Dakota, specific reclamation
objectives and procedures will ke established after consultation
between TVA and the surface landowners. Since the land is
primarily used for livestock grazing, reclamaticn for livestock
grazing will be the primary okjective. ‘The Scuth Dakota
Department of Wildlife, Fish, and Parks; the South Dakota
Conservation Commission; and other appropriate Federal and state
agencies will be consulted when the surface owner has other land-
use okjectives. There is no mining planned on the Wyoming
property. If mining is extended into Wyoming, however, affected
land will ke reclaimed to a use equal t¢ or greater than its
highest previous use. Standards adopted by the wWyomin«~
Department of Environmental Quality, Land Quality Division, will
be followed and the reclamation goal will ke to estaklish %he
vegetative cover on the affected land such that it will ke
capable of renewing itself under natural conditions.

Successful reclamaticn requires the use of (1) proven water
conservation and wind and water erosion prevention Fractices; (2)
soil and plant species compatikility; (3) proper time, degth,
rate of seeding andg transrlanting techniques; (4) topsoil or

and " {5) exgerienced rersonnel who can make on-the-spot judgments

on the adequacy of the seedbed, moisture, and other physical
conditions of the soil on the area to be revegetated.
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3.1 Topsoil and Overburden Stockpiling

Since most of the planned mining will be underground, surface
disturbance will ke limited. Topscil will ke removed frormr all
areas affected by mining activities (see Section 1.1), segregated
from otrer overburden materials, and marked in accordance with
the applicakle regulations. Where feasikle, stockpiles will be
located on leeward slopes of existing hills and away from
existinc drainages to protect them from prevailing winds and from
water erosion. If the stockpiled topsoil is not to be used for

as long as six months, it will be seeded to provide temporary
cover.
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3.2 __Surface Preparation

If new open pits are developed, they will te kackfilled with
overburden. Extended surface mining frcm old pits and other
surfaces disturbed Lty mining activities will te graded and
contoured to blend in with the surrounding undisturbed topcgraphy
and covered with tcpsoil or suitable suksoil (see Section 3.4).
If final placement and shaping of overburden material results in
excessive compaction, the top 46 to 61 cm (18-24 in) will ke

ripped while the material is relatively dry sc that tetter
shattering will ke obtained.

Haul roads that are atkandoned will te ripped and covered with
topsoil. sShafts in the underground mine areas will ke sealed in
accordance with applicable Federal and state requlations.

Procedures descriked in Section 3.4 through 3.7 will ke
implemented.
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3.3 Placement of Overburden Containing Undesirable Materials

Undergrcund mine waste will be tested for toxic materials. If
toxic concentrations are encountered, the stockriled material
will ke covered with an impermeakle layer of nontcxic overkurden
(according to the arpropriate state requirements) and ccmpacted
to mininize release into surface and sutsurface water or, scme
other approved method of handling will ke used. Upon permanent
disposal, no toxic material will be placed into the suktsurface
hydrolojic system nor within 2.4 m (8 ft) of the surface.
Results of the overkurden analysis? from the Srencer Richardson
mine show that overkurden materials should not pose a
revegetation proklem. Both the togpsoil and subsoil at the
Spencer Richardson mine have chemical and physical properties
which make them suitakle for use as a surface covering. GCther
overburien ranges from moderately to highly saline, Lkut will ke

covered with at least .3 m (1 ft) of subsoil and topsoil prior to
revegetating.
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3.4 Topsoil Preparation

Fifteen to 22 cm (6-9 in) of topsoil will be Spread over tte
shaped and prepared surfaces. Care will te exercised to avoig
movement of topsoil when it is wet, particularly heavy, fine-
textured material. 7IFf periods occur when peérranent cover cannot
be estatlished, topsoil will be graded to provide a rough surface
to minimize wind and water erosion. Before seeding, the need for
surface modification (such as scarification) for water
conservation will ke determined and implemented.
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3.5__Srecies, Seeding Rates, and Methods of Arplication

Table 3.5-1 lists the species and rates Suggested for the various
soil corditions. The species listed are adapted to the climatic
and soil conditions existing in the area and are highly palatable
to livestock, tolerant to grazing, and availakle for year-rcund
use by livestock. The seed mixtures are designed to yield the
maximum numker of seedlings that the area can Support. If cther
land use objectives are sought by the surface land owners,
arprorriate governmental agencies will ke consulted for advice on
seedirg mixtures. Modification of the seeding mixtures will ke
consicéered throughout the Period of reclamation if onsite
pertormance of the species indicates that changes are needed.

Drill seeding will be used where practical. Seeding will ke on
the approximate contour so drill furrows will trap moisture and
prevent excessive erosion of the newly seeded areas. If slopes
are too steep for drill equipment, the seed mixture will ke
broadcast at approximately twice the rate given in Table 3.5-1
and foliowed by brush drag or similar treatment to ensure seed
coverage, or seed may be applied by other acceptatle methods such
as hydroseeding.
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3.6 Time of Seeding and Protection of Seeded Areas

Due to the low annual Frecipitation (see Section 2.7), seeds must
be sown when maximum moisture is present for germinaticn and

seedlinc¢ estaklishment. Fall seeding will be done from October 1
until tte ground freezes, akout December 1. Spring seeding will
be done Letween March 15 and May 1.

To ensure ortimum rlant establishment, seeded areas will be
protected by fencing, herding, or similar approved animal ccntrol
technigues, for two growing seasons or until the vegetation cover
becomes self-sustaining. TvVA will seek the cooperation of the
surface owners to achieve successful reclamation. Wweed contrcl

should rot ke needed once the desired plant species become
establirhed.
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stand of desirakle grasses will rrovide understory cover and
prevent invasion by weeds as well as help control erosion.

The trees to be transplanted will tre
approximately 18.6 dm2 (decimeter2),
moisture and aid in establishment.

placed in degressions
(2.0 ft2) to trap additional
The depressions will be made

Ccompetition between the new
transrclants angd grasses. Ponderosa pine or a mixture of

ponderosa pine ang Rockymountain juniper will be Flanted on the
dry upland sites.
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3.8. Previously Mined Pits

On the rroject area there are several unreclaimed pits and adits
left ty previous owners of the mineral rights. <These mines date
back as far as 1951 and were develofped prior to effective
regulations on reclamation. Wwhere TVA will extend existing
mines, new surface disturbed areas will te reclaimed in
accordance with the rrocedures descriked in the preceding
sections. As a minimum, this will consist of reclamation to a
condition equivalent to that existing before mining kty Tva.
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3.9 Reclamaticn Schedule

As mining and associated activities are completed on any area,
reclamation as descriked in Sections 3.2 thru 3.7 will te
implemented. If the former activities cease during a seeding and
planting season, reclamation procedures will ke implemented

immediately. 1If not, the procedures will hbe implemented the
following season.
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3.10 Alternative to the Proposed Reclamation

Reclamation alternatives will be governed ky mining; i.e., in the
event of mining and/or associated activities, the most site
specific reclamation information availatle will be followed.
However, roads and buildings or other structures may ke retained
by the surface owners for uses after mining activities have
ceased. 1This would ke reported to the South Cakota State
Conservation Commission (or the Wyoming Yand Cuality Civision in

the case cf Wyoming rproperty), and these facilities would then
become the responsibility of the surface owner.
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3.11 Reclamaticn Monitoring

An onsite revegetation monitoring program will be conducteé. =va
will work with the South Dakota Conservation Commissicn and/or
the Wyoming Land Cuality Division and other agencies suggested by
them to develop a program with acceptable monitcring techniques.
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3. References

TVA, Division of Forestry, Fisheries, and wildlife

Develorment. Reclamation plan, Edgemont lease. January
1977. 1In TVA Files.

Colorado school of Mine Research Institute. Chemical and

Physical properties of Fdgemont topsoil. May 1977. 1In TVA
Files.
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4. _Alternatives to the Proposed Actions

In develoring this proposal, TVA considered the following
alternatives:

1.

No_Action - TVA has a statutory obligation to supply an angle
amount of electricity at the lowest feasikle cost to the area
TVA serves. Since by 1986 nearly half of TVA's installed
caracity of 48 x 106 kw will ke nuclear fueled, an adequate
supply of uranium must be made availakle on a timely basis.
Not participating in the Froposed action would require TVA to
obtain an equal amount of uranium from other sources. TVa
has identified no advantages, environmental or other, which
would accrue from adoption of this alternative. Pursuing
this course would impair TVA's ability to provide the
required power without incurring substantially higher costs.
Therefore, no action is considered to be an unacceptable
alternative.

Purchase_of Uranium - TVA has the largest commitment to power
productien from nuclear sources of any electric generating
system in the United States. This large commitment requires
a stakle, long-term, ensured supply of uranium fuel. This
objective is best met through a diversity of sources:
therefore, it is unwise to depend entirely on purchase.x of
uranium for the only source of supply. In addition, the
present market conditions for the purchase c¢f uranium are not
favorakle. The supply-demand imbalance has created a
situation in which many uranium producers are able to sell
their product at a premium without regard to cost of
production. It is, therefore, to TVA's benefit and that of
the utility industry as a whole, to take steps to increase
uranium production. To this end, TVA has begun mineral
rights acquisition activities to provide a stable long-term
supply and to allow the acquisition of uraniur at a lower

cost than that which would ke Fossible through purchases on
the oren market.

Mining Other Properties - TVA is also considering
participating in mining ventures at other locations.
However, substantial lead times dre required in order tc
properly plan, develop, and achieve production from an
uranium mine. Although exploration and planning for other
mlining ventures are continuing, this does not preclude the
necessity for the Eroposed prcject. Moreover, a decision by
TVA to aktandon this proposal in favor of mining at other
locations would not preclude the development of these
properties by someone else. Furtherwmore, mining at other

locgtions would likely result in similar tyres of impacts of
€qulvalent magnitude.

Alternative Mining Techniques

\ - Alternative mining techniques
were considered tefore choosing the methods outlined herein.
In TVA's opinion, the planned mining techniques represent the
best kalance among environmental, economic, technical, and
other factors. Mining techniques will be conti

reevaluated with the akove factors in mind a
minakle reserves are discovered.
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Delay in Mining Schedule ~ Although delay in the proposed
mining for several years might allow the incorporation of
future technological advances in mining techniques which
would result in reduced envircnmental impacts, we have
idertified none which are expected to ke availakle during the
life of the project. The timing of uranium production from
the Edgemont project is critical kecause this producticn is
neeced to fuel TVA's reactors during the early 1980's. 1In
the event production is delayed, it would be necessary to
oktain substitute fuel frcm other sources which would Le
mined ky present technology and probakly at greater cost to
TVA. Since TVA has identified no significant environmental
or other benefits from a delayed mining schedule, the ccst of
delayed production dictates the rejection of this
alternative.

Conclusions - The alternatives of no action, of purchasing
urarium or of mining at other locations do not avoid the
types of environmental impacts which will result from the
proposed Edgemont mining project, nor would these
alternatives prevent develogrment in the proposed project area
because the identified ore deposits would most prokakly be
mined by other producers. Moreover, each of the alternatives
considered would result in higher economic cost to TVA than
the prorosed action.
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5. Adverse Envirconmental Effects Which Cannot Ee Avoided

Mine-water discharge will cause a temporary depression of ground
water levels in the lLakota Formaticn and to a lesser extent, in
the Fall River Formation in the vicinity of the mines, and water
levels in wells in the area will decline. Many artesian wells
that now flow within the affected area will cease to do so after
mining orerations kegin; however, the aquifers will remain
saturated and water will still ke availakle by pumping excert
possikly in the immediate vicinity of the mine.

The increase in pogpulation due to the project will place

additional rressure on the surrounding communities and counties
to provide needed community services.

There will be a minor alteration of specific topographic features
near the shaft sites due to the mine waste piles. Bowever, the
land surface will ke reclaimed to klend with the natural
topography.

There will ke a temporary minor degradation of air quality in the
immediate vicinity of the mining operations due to fugit.ve dust
and exhaust emissions from combustion-driven mining and supgort
vehicles and equirment and releases of radon and short-lived
radon progeny from the shafts and ore piles. This degradation

is not expected to exceed air quality standards and will cease
after the project is completed.

There will be a loss of plant and animal species from mined
areas. Reclamation will mitigate impacts to flora and fauna, but
it is unlikely that reclaimed communities will closely resemble
existing srecies composition and diversity.

There will ke a temporary change in land use from rangelanéd and
forest to mineral extraction during the life cf the project.
However, since the operation is primarily underground mining,

surface disturkance will ke minimal. No surface sutsidence is
anticipated. ’

Depending on the mill location chosen, there will be an increase
in vehicular emissions resulting from the transport of the
uranium ore to the mill, an increase in vehicular traffic, and
associated increased wear and tear on pukblic roads.
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6. Irreversible and Irretrievakle Commitments of Resouxces

The principal irreversible and irretrievakle commitment of
resources will, of course, be the use of the mined uranium for
energy production. It is estimated that a minimum of 1.9 x 10®
kg (4.3 x 106 1lb) of U,Og will be extracted. As much as 10
percent of the underground minable ore will ke left in the
ground. About 8.5 x 108 1 (2.2 x 108 gal) of petroleum fuels
will also be expended plus a yet to be determined amount of
electricity. Some of the materials used in the mine and support
buildings and equipment will also be unrecoverable.
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7. Relationship Between Local Short-Texrm Uses Cf The

Environment Versus Long-Term Icoductivity

There will be no significant long-term effects on the enviromment

due to the proposal. During the proposed mining, approximately
32 ha (80 acre) would become unavailakle for other uses.
Virtually all of this new disturbance would ke reclaimed after
mining (see Chapter 3) and would then be availakle for
essentially the same purposes as before mining. Differences in
aquifer water levels attritutakle to aguifer derressuring fcr

mining should be insignificant relative to premining levels about
10 years after completion of the project.
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8. Milling
Plans for milling ot the Edgemont ores are in the early s@ages of
development. Alternative locations, processes, and capacities
are being evaluated. A maximum cagacity is gxpected to ke 6§0
t/d (750 tons/d), and the following analysis is ba§ed ugon this
capacity. Process parameters used in this analys;s are fyom one
process under study, kut should not differ significantly if ar
alternative process is selected.

A design feed of 0.12 percent U40g and 0.18 percent V)05 ore will
provide a daily mill input of 817 kg (1,800 1k) U303 and 1,226 kg
(2,700 1b) V,0 . Protakle extraction efficiencies will ke 98
percent for uranium and 80 percent for vanadium.

The mill site fenced area should ke akout 80 ha (200 acre).
Additicnal land may ke purchased around the fenced site as a

buffer zone and to allow for future expansion should ore reserves
be expanded greatly.

Tailings disposal facilities will ke of two types. A pond of
about 16 ha (40 acre) will be required for disposal of solid
tailings for ten years of mill operation, assuming that the
thickness of tailings does not exceed 12 m (40 £t)y. A 2ined
evaporation pond will also ke required for waste effluent. ThLis
pond should not exceed 8 ha (20 acre) in size.

All of the non-recoverable U,C, is expected to be released to the
solid tailings disposal pond: Approximately 20 percent of this
U404 is expected to be dissolved in the residual liquid in the
solid tailings. Practically all of the non-recoverable V05 will
also ke released to the solid tailings. Only akout 3 percent of
this should be dissolved in the interstitial liquid. Less than 1

percent of the lost V,C5 is expected to be released to the
evaporation pond.

Water consumption for the entire process should ke about 246,000
174 (65,000 gals/d). Annual fuel censumption is expected to be
159,000 1 (42,000 gal) propane, 5,110,000 1 (1,350,000 gal}) No. 6
fuel oil, and 350,000 1 (92,400 gal) No. 2 fuel o0il. In
addition, agpproximately 933 kw of electrical power will Le
required to operate the mill.

It is relieved the following secticns provide a reasonaktle
discussion on a generic basis of the potential environmental
impacts of a uranium milling facility of the tyre and caracity
anticipated to ke required. However, the impacts could te
somewhat different derending on advances in the state-of-the-art
in uranium milling techniques and the details of the final mill
design- Wwhen milling arrangements have keen agreed ugcn, a more
detailed environmental assessment cf the proposed mill and miil

site will ke developed in the context of the apglication for the
mill license.

In summary,
building and
assessment.

no unacceptable envircnmental impacts associat2d with

operating a mill were identified in this generic
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8.1 Air

Operaticn of the Edgemont mill facility will result in increased
ambient concentrations of gaseous pollutants (sulfur oxides,
nitroger oxides, hydrocarbons, and carbon monoxide) and susgended
particulate matter. Fugitive dust and fossil fuel comkusticn

emissions will both contribute to the increase in amkient
concentrations.

Fugitive dust releases will result from construction and hauling
activitles; tailings riles, ore piles, and stockriles; and cther
disturbed land surfaces associated with the milling ogeration.
However, mitigative procedures are expected tc reduce the
potential for significant nonradiologiczl air quality impacts due
to fugi:ive dust releases. Estimates of the emission rates of
dust discharged to the atmosphere from the dust control equipment
are presented in section 8.2 of this chagter.

The combustion of fossil fuels will release pollutants to the
atmosphere. It is estimated (based on the annual fuel
consump:ion rates presented in preceding section) that
approximately 42 1/h (11 gal/h) of No. 2 fuel oil, 19 1/h (5
galsh) of propane and 855 1/h (226 galsh) of No. 6 fuel o0il will
be consumed, producing approximately 18.3 g/s (145 1k/h) of
sulfur oxides, 1.25 g/s (10 1b/h) of particulates, 0.15 g/s (1.2
lb/h) of carbon monoxide, 0.03 g/s (0.2 1lb/h) hydrocarbons, and
1.8 g/s (14 lb/h) of nitrogen oxides. The use of gasoline-
powered vehicles will generate additional comtustion emissicns.

These combustion products will be emitted from multipcint sources
at varying locations and with different release characteristics.
Therefore, detailed assessment of the air quality impacts which
can be expected to result from these emissions is not possitle
until more specific design information becomes availakle.
However, the Edgemont mill facility will meet all applicakle
ambient air quality standards and air polluticn control
requlations.
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8.2 FKadiological

During operation of & uranium mill, small amounts of radioactive
materials are released to the atmosphere and ground and surface
waters. These releases may result in exposure cf area residerts
to above-background concentrations of radioactive materials,
primarily through inhalation of air and ingestion of food or
water. Of importance in some cases, may be direct irradiation by
materials ccnfined on the mill site.

For conventional drying and packaging, discharges to the
atmosphere from dust control equipment will consist of the ofi-
gas from the ore dryer, the effluent from two kaghouses on the
crushing circuit, and the effluent from the scrutkter serving the
yellowcake finishing circuit. <The ore dryer will operate at
about 6,800 1/s (14,400 ft3/min) with the off-gas at a
temperature of 70° C (160° F). With two cyclcnes in series in
the offgas stream, ore dust will ke emitted at a rate of about 20
kg/h (45 1lbsh). The kaghouses will include a large kaghouse
operating at about 7,900 1l/s (16,800 ft3/min) and emitting less
than 2.3 kg/h (5 1kt/h) ore dust and a small baghouse operatinc at
520 1/s (1,100 ft3/min) and emitting less than 0.5 kg/h (1 1b/n)
ore dust. The yellowcake finishing circuit scrubker will Le
essentially 100 percent efficient with no detectable quantities
of yellowcake dust expected in the effluent stream.

Radioactive gparticles may also be suspended into the atmosphe:e
as a result of wind action on exposed ore stock riles and mil2
tailings. Radon-222 and its short-1ived decay products also will
be released to the atmosphere from the mill building, the
tailings retention system, and ore stock Files. Releases to area
waters will result from leakage, if any, from the tailings fonds.
With proper design, construction, and operation of the mill,
concentrations of radioactive materials released to the
environment will ke below applicatle regulatory limits. The
health and safety of the public should not be impaired either by
the planned releases or by accidental or short-term releases.
Further, direct radiation is not expected to ke an important
exposure pathway for a mill. The releases would be significantly
reduced if the yellowcake is shipped as a slurry rather than
undergoing conventional drying and packaging processes.
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8.3 Water

Impacts on water quality resulting from the proposed uranium mill
should te minimized by utilizing proper design, constructicn, and
operation procedures. However, impacts could result from

nonradiological liquid effluents produced in the milling prccess.

The uranium mill will ke designed to prevent the release of
radioactive liquid effluent directly to the surface water as
required bty Federal Requlations.* Liquid discharge from the mill
is to zailings ponds. The liquid waste streams contain natural
uranium, thcrium-230, and radium-226, as well as nonradiological
waste products (kerosene, amine, alcohol, and waste resins) of
the leaching and precipitation process.

The liquid phase of the tailings contains a portion of the
organic phase from the solvent-extraction ster. Chemical
laboratory waste and runoff from the ore storage areas during
heavy precipitation will also be routed to the tailings rpond.
Contamination of the ground water might occur due to seepage roth
vertically and horizontally from the tailings pond; however, the
tailirgs ponds will ke designed to minimize tbhis seepage.

Hazarcdous or toxic materials will ke handled and stored to
prevert accidental releases to the environment.

*40 CER Part 436 (1976)
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8.4 Land

Impacts cf the uranium mill to land use will probably include
removal of range land from grazing and wildlife usage for the
mill facilities and tailings ponds estimated at 80 ha (200 acre),
The locating of the mill and facilities will ke done with a
knowledge of any historical or archaeological sites in the area
s0 impacts to these sites can be minimized. ILand disturbance in
relation to transportation could include the construction of new
roads and upgrading of existing roads, the extent of which
depends on the specific location of the mill.

Impacts to the soil will be localized within the mill site area.
General impacts will include disrugtion of the soil forming
processes, mixing of existing soils, and destruction of the soil
which will have an effect on vegetation and suktsequently
wildlife. Eecause of the limited amount of area to be disturked
by a mill operation, these impacts will not be significant in
terms of regional land use.

Effects to vegetation and wildlife include the disturkani.e to . he
land and vegetation in the area of the mill. Destruction ¢f some
animals may occur due to increased traffic on local roads.

Hunting pressure on local populations of game species would
probakly increase.
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8.5 Socioeconomic

Construction of a new uranium mill can impact communities in
several ways. An increased number of employees associated with
the mill has the potential for impacting a community's putlic and
private facilities and services. The trend in mill design is
toward increased automation. In the future, a mill of this
capacity could prokakly be operated with akout €0 employees.
Increased traffic will result from commuters and operation of
construction vehicles. Resulting impacts would be an increased
accident frequency, possible inconvenience to local residents due
to increased traffic, and increased wear and tear on the
roadways. Because of the small amount of curxrent traffic and
relatively small amount of traffic generated Ly the mill, the
impact3 due to increased traffic should not cause unaccertaktle
conditions.

Section 2.10 discusses other socioeconomic impacts arising from
population influx due to the mill.
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8.6 Safety

The environment may be affected by accidents associated with the
milling of uranium. The occurrence of accidents related to the
mill operation will ke minimized through proper design,
manufacture, and operation, as well as through a quality
assurance program designed to estaklish and maintain safe
operations. A detailed analysis of potential accidents will ke
addressed in the required environmental assessment when mill
location, design and operating procedures are known.
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8.7 Transportation

The mode of transport of ore to the mill has not been determined
but in all probatility will ke by heavy-duty diesel-powered
trucks. The impact associated with the transport of this ore
will relate primarily to the generation of increased air
pollutarts and an increase in vehicular congestion. There is the
possikility of other similar operations in the area contrikuting
to the ceneration of increased air pollution and traffic. The
actual transportation imgpacts of this mill and others cannot ke
accurately determined at this time.

Accidents during transportation of yellowcake tc a UFg
convers:on facility could result in releases of this material to
the environment. Yellowcake is conventionally packaged at the
mill in 208 1 (55 gal), sealed steel drums containing akout 360
kg (800 1lk.). According to puklished statistics,t!,2 the
probability of truck accidents involving shipment of the
yellowcake cccuring is in the range of 2.6 to 4.2 x 10-8/km (1.6
to 2.6 % 10-6/mi). Only a small fraction of the accidents would
result in the release of the contents of the shipping container.
A recent accident (Septemter 1977) involving a shipment of
yellowcike resulted in a spill of 6,800 kg (15,000 1k) on the
ground and truck trailer. It was estimated* that approximately
56 kg (123 1lb) of U404 would be released to the atmosthere. The
consequence for the accident area with a population density of
5.52 peoples/km2 (2.13 people/mi?) would ke a 50 year dose
commitment of 0.146 man-rem. Natural backround results in a 50
year irtegrated lung dose of 19 man-rem. Even for a large spill,
cleanup of the released material and contaminated soils would be
readily acccmplished, thus further reducing the risk of
significant radiation exposures. Another method which could ke
used is shipping yellowcake slurry in a tanker truck. In the
event of an accident, the release of radionuclides would ke
reduced, and cleanup of the released material and contaminated
soil could be more readily accomplished than cleanup of a dry
spill.
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Appendix A

The Assoclated Soil Series Interpretations and
Estimated Engineering Properties of the Edgemont
Project Area Soils
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Appendix B

Archaeological Clearance Material




HISTORICAL ’
PRESERVATION

: CNER SO”M’"*{
ity ol ot e ASPAQ (mﬁ&>DODQﬂﬂmﬂtOf

Vetnulhan, S 1) Loy

Poow (G605 677 5314 | Educotnon and Cultural Rffaiss

August 30, 1978

Mr. Maxwell D. Ramsey
Recreation Program Coordinator
Tennessee Valley Authority
Norris, Tennessee 37828

N Re: Edgemont Uranium Mining Projéct”—-
Fall River and Custer Counties

- Dear Sir:

N This office has been notified of vour intention to undertake the above feder-
aliy involved action. To assist your ccmpliance with Section 106 of the MNa-
tional Historic Preservation Act (PL 89-665); Executive Order 11593, Protec-
~ tion and Enhancement of the Cultural Envivonment; 36 CFR 800, and other laws
and requlations pertinent to the protection of histeoric, archazological or

culturally siagnificant properties, the State Historic Preservation Officer
i makes the following comment:

The above pronject has been reviewed and determinad to have no effect on sic-
nificant cultural sites. However, should archaeological. historical or cul-
tural materials be discovered in the course of the undertaking, work disturb-
inc those materials shall coase immediately, and the State Historic Preserva-
tion Officoer notified of their existence. An immediate assessment oF their
impcrtance will tollow, and appropriate mitigation recommendations issued.

Additional ccmments:

This of fice wishes Lo extend its gratitude Lo the TVA for its efforts to
protect the cultural resources of the area in question.

Your cocperation in this matter is most appreciated.

Yours truly,

S3%2D13\>BS;.(;i~(J?,

LJdohn J. Littie
i State Mistoric Preservation Officer
1la
ihe Ljﬁﬁfj_ﬁ 5 ert AHJ Swratien ol the Gepattmei af Educabon and Cultural St cosrmsaing South Gexnta s
archaealogical rsedrch, museurms, tistoneal presarvation sng histoncal resourca 10 a program deagnan (o precerve gur ratural
anid rultural heritage
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