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SUMMARY SHEET
ENVIRONMENTAL STATEMENT
MORTON RANCH URANIUM MINING
CONVERSE COUNTY, WYOMING

(X) Draft ( ) Final environmental statement prepared by the Tennessee
Valley Authority. For further information, get in touch with:

5.

Dr. Peter A. Krenkel, Director
Division of Environmental Planning
268 401 Building

Chattanooga, Tennessee 3TLOL
(615) T55-3161

(X) Administrative Action ( ) Legislation Action

This action is the mining of the uranium deposits at Morton Ranch in
Converse County, Wyoming, to provide nuclear fuel for TVA's nuclear
electricity generating plants.

The environmental impact of the action will consist of land disturbance,
fugitive dust generation, and noise during construction, mining, and
reclamation, discharge of combustion gases from mining and support
equipment and vehicles, land erosion, temporary change in land use and
local plant and animal species diversity, some socioeconomic impacts,
ultimate minor alterations in the specific topographic features at the
surface mining areas, depression of groundwater levels and increase in
surface water runoff due to dewatering operations and increased levels
of dissolved minerals in rainwater-runoff until overburden is reclaimed.

Alternatives to the proposed action which were considered were to take no
action, to purchase uranium, and to mine other properties. TVA has con-
cluded thal mining of the Morton Ranch uranium deposit is necessary in
order to help assure a dependable long-range supply of uranium fuel.

Comments are being requested from the following agencles:

Department of Agriculture Energy Research and Development
Department of Commerce Administration

Department of Health, Education, and Welfare Federal Energy Administration
Department of Housing and Urban Development Interstate Commerce Commission

Department of Interior Nuclear Regulatory Commission
Department of Labor
Department of Transportation Wyoming State Planning Coordinator

Environmental Protection Agency

The draft statement was sent to the Council on Environmental Quality and
made available to the public on October 2, 1975.
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1.0 INTRODUCTION

The Tennessee Valley Authority (TVA) is a corporate agency of
the United States created by the Tennessee Valley Authority Act of
1933 (48 Stat. 58, as amended, 16 U.S.C. §§ 831-831dd (1970; Supp.
III, 1973)). In addition to its responsibilities for flood control,
navigation, and regional development, TVA operates a power system
supplying the electrical requirements of about 6.7 million people
living in an area of approximately 80,000 square miles. Except for
direct service to certain industrial and Federal installations with
large or unusual power requirements, TVA's electricity is supplied
to the ultimate consumers through 160 municipalities and rural electric
cooperatives that purchase their electricity from TVA., TVA is inter-
connected at 26 points with neighboring utility systems, and provides
support in time of power emergency to an area that extends from the
Great Lakes to the Gulf of Mexico, and from New England to Oklahoma

and Texas.

The TVA electrical generating system consists of 29 hydrogenerating
plants, 12 fossil-fueled steam generating plants, 4 gas turbine peaking
plants, and 1 nuclear-fueled steam generating plant. An additional L
nuclear plants containing 10 light water reactors are under construction
or in the design-planning stage. Two additional nuclear plants, con-

taining 4 units have been authorized but have not yet been sited.

In order to provide an adequate supply of uranium fuel to operate
TVA's constructed and planned nuclear-fueled electric generating plants,

it has become necessary for TVA to seek additional supplies beyond those
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available on the open market. TVA has purchased a 50 percent un-
divided interest in the Morton Ranch, Wyoming, uranium properties
from the United Nuclear Corporation (UNC) and Teton Exploration and
Drilling Company, Incorporated (Teton), a subsidiary of UNC. TVA
proposes to participate with UNC in mining uranium from these Morton

Ranch properties. Mining activities would begin sometime in 1976.

Woodward-Clyde Consultants, acting as consultants for TVA,
supplied much of the information and base line data utilized in this

environmental statement.
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- 2.0 TROPOSED ACTION

The proposed action is the mining of the uranium deposits
located on the Morton Ranch in Converse County in eastern Wyoming.
Both surface and underground mining methods will be used to extract
the uranium ore, and in-situ leaching is contemplated in some areas.
Construction of both surface and underground mine facilities will
begin as soon as practical to allow for commencement of actual ore
production by the middle of 1977. Mining is expected tq continue
until at least 1987, when presently known ore reserves are expected
to be exhausted. Mining will continue past that date if present

reserves are increased on the property.

Current calculations indicate economié ore reserves at a
minimum of 3.4 million tons containing ll.h million pounds of
uranium oxide (U308) are present on the Mo;ton Ranch properties.
Exploration and development drilling is continuing on the property.
and it is anticipated that discovery of additional ore bodies, and
extensions of present known deposits will result from this work.
In addition, reclassification of present sub-ore grade material to
ore grade material may be accomplished by on-going evaluations of

changing economics and improved mining technology.

To extract the present reserves, a production rate of 375,000
tons per year is anticipated. With an increase in the reserves,

this production rate could be expanded to 575,000 tons per year.
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Several alternatives are currently being evaluated to determine
an optimum milling arrangement that will best satisfy the environ-
mental, mineral resource conservation and economic criteria involved.
It may be necessary to temporarily stockplle some of the uranium ore

production pending finalization of the milling arrangement.

1. Location - The Morton Ranch uranium property is in
central Converse County, Wyoming. Glenrock and Douglas, the nearest
incorporated towns, are about 20 air miles southwest and 22 air miles
south-southeast, respectively, of the property. The nearest major
city is Casper, about 50 air miles west-southwest of the property

(Figure 2.0-1).

The leased property encompasses approximately 26,000 acres,
which represents approximately 10 percent of the 250,000 acres com-
prising the total Morton Ranch. The presently proposed mining area
is divided into two separate tracts (Figure 2.0-2). The northern
tract covers approximately 3500 acres, the southern tract covers
approximately 21,500 acres, and there are about 1000 acres in out-
lying areas of Morton Ranch. The Highland uranium mine and mill,

operated by Exxon Company, U.S.A., is located between these two

tracts.

Except for two full sections and portions of two other
sections (approximately 1480 acres) owned by the State of Wyoming,
the surface and mineral rights of the Morton Ranch property are held
by various private parties. The project property includes tracts

with title to mineral rights derived under both patented (pending)
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and unpatented mining claims., For the project properties, lease
agreements have been obtained from the State of Wyoming. Fee
mineral rights have been obtained from various private parties.
Ownership of the surface and mineral rights on the Morton Ranch

uranium property is presented in Table 2.0-1.

Initially, surface (open pit) and possibly adit level
underground mines are planned for the southern property and under-
ground mines for the northern property. The initial surface mine
will be located in Section 15, T35N, R72W; the initial underground

mine shaft will be located in Section 14, T36N, RT3W.

The several small outlying properties comprising approx-
imately 1000 acres (Figure 2.0-2) are considered to have potential
for discovery of uranium ore deposits. While no mining is presently
planned for these properties, the environmental information given
in this report is applicable to them. If developable ore bodies
are found, mining would be undertaken in a similar manner as

described in this sté.tement; and with similar precautions.

2. Nature and Extent of Mineral Deposits - Both uranium

deposits and other minerals on the project site are discussed below.

&. Uranium Deposits - The uranium ore bodies on the

leased properties occur typically as geochemical cell or roll front
deposits in feldspathic to arkosic sandstone host rocks. In plan
section, the individual ore deposits are elongated pods with the

length from 10 to 4O times the width. On the northern property,
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the deposits are 550 to TOO feet below the ground surface with an
average thickness of about 10 feet. On the southern property, the
currently delineated deposits lie at depths of between 40 and 280 feet

below ground surface with thicknesses ranging from 2 to 25 feet.

On the leased property, three uranium minerals: coffinite,
zippeite and liebigite, have been identified through analysis of rock
core samples. These minerals occur primarily as coatings on the in-

dividual grains which comprise the sandstone host rock.

It is presently estimated that at least 3.4 million tons
of uranium ore containing 11.4 million pounds of uranium oxide underlie
the Morton Ranch property; about 1.3 million tons of ore reserves
containing 6.1 million pounds of uranium oxide are located in the
area of the underground mining site, and about 2.1 million tons of
ore reserves containing 5.3 million pounds of uranium oxide have
been delineated in the surface mining area. The weighted average
grade of all the presently estimated uranium ore considered economical

for extraction on the property is about 0.168 percent.

b. Minerals Other than Uranium - At the present time,

there are no producing oil or gas wells on the Morton Ranch uranium
property. Although one to three thin seams of lignite (generally
less than 18 inches in thickness) are present in the stratigraphic
sequence overlying the sandstone host rocks of the uranium deposits,

extraction of the lignite does not appear to be commercially feasible.
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3. Proposed Mining Plans - Proposed mining plans for

both underground and surface mining are given below:

Underground Mining - Because of the depth and relatively

small size of the ore body, underground mining is presently considered
to be the most feasible method of extracting the uranium ore under-
lying the northern portion of the Morton Ranch uranium property.
Current plans call for underground mining operations to begin by
early 1977, with an initial production rate of 250 tons of ore per
day. Projected production may increase to 500 tons of ore per day

by 1980 and would remain at this rate until 1987, when presently
known ore reserves are expected to be exhausted. Mining will continue

past this date if the presently known reserves are increased.

A modified room and pillar method with sublevel haulage
is presently planned as the principal underground mining technique
to be utilized. Table 2.0-2 lists typical equipment that is likely to
be used. Initially, an 8-ft.-diameter shaft is planned to be drilled
and steel-lined to a depth of about 720 ft. on the southwestern side
of the ore body. At approximately 60 ft. above the bottom of the
shaft, a mining station will be excavated and production facilities
installed. At this station level, the facilities will include slusher
trenches, mine water collection points and pumping equipment. Below
this level, a skip loading pocket will be constructed adjacent to
the shaft. The remaining portion of the shaft below the skip pocket

facility will be utilized as a sump.
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From this mining station level a main haulage drift will
be driven at a shallow upward gradient underneath and along the axis
of the ore body. (Figure 2.0-3). Present plans are to utilize a
continuous mining machine to excavate all drifts (Figure 2.0-4). At
spaced intervals, short vertical raises will be driven up from the
haulage drift through the ore body. These raises will be divided into
two compartments; ore pass and man way. From the top of the raise,
a development drift will be driven at the base of the ore body
parallel to the sublevel main haulage drift to intersect the next
spaced raise. Additional development drifts will be driven at right
angles from this development drift to the lateral limits of the ore
body. Ore mined during the excavation of these development drifts
will be mechanically loaded into S-ton trucks, hauled along the
development drifts and dumped into the ore pass raise. The ore will
then be gravity loaded into mine rail cars from the ore passes and
transported via tracked haulage equipment to the mining shaft station
where it will be dumped into the slusher trenches; loaded into the
skip through the loading pocket and hoisted to the surface. Small
loaders and mucking machines are planned for cleaning up the rock
and waste debris in the main haulage and development drifts. At this
time the development phase for this portion of the ore body is

essentially completed and the production phase commences.

The modified room and pillar method of mining involves the
removal of pillars (blocks) of ore while leaving adjacent pillars of
ore or waste as support. When an appropriate area has been developed,

the first ore pillar will be removed. This is done by first supporting
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the roof in the previously opened drift area with roof bolts and
wire mesh, timber sets and/or backfill and then excavating the
pillar. Present plans are to use continuous miners to excavate the
ore pillars (Figure 2.0-4). When the pillar removal is accomplished,
the roof in the area previously occupied by the ore pillar will be
supported by repeating the roof support cycle as above. Adjacent
‘ore pillars are removed in a sequence to allow safe retreat to the
appropriate ore pass. Ore mined during the production phase will be

transported to the surface as described above.

Permanent roof support in the mine, according to present
olans, will consist of timbersets, roof bolts and wire mesh and/or
steel arches. These permanent supports will be used principally in

the main haulage ways and shaft stations.

Blasting in the underground mine is not presently planned
on a regular basis, if at all, because it is presently believed that
both the ore and the surrounding barren rock are soft enough to permit
the use of continuous mining machines. Ore from the underground mine

will be stockpiled as necessary on surface ore pads.

Mine ventilation will be provided by several axivane-type
blowers mounted in 4-ft.-diameter ventilation and escape shafts,
which will be upreamed from the main mine workings to the surface,
at approximately 2000-ft. intervals along the long axis of the ore
body (Figure 2.0-4). Present plans are to draw air down the main
hoisting shafts, through the mine, and out through the ventilation/
escape shafts. The total ventilation rate for the mine will be ap-

proximately 50,000 cubic feet per minute (ft. 3/min.).
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A total of 130 people will probably be employed in the
underground mining operation. Under current plans, 7 people working
one-8 hour shift, 5 days a week, will be involved in mine development.
When sufficient development is completed, a total of 111 people working
two-8 hour shifts, 5 days a week, will be involved in ore production.
The remaining 12 people will be management and office personnel and
members of the repair crews who will work in both the surface shops

and the mine.

Surface Mining - Current plans call for surface mine operations

to begin by early 1977 with an initial production rate of 500 tons of
ore per day. Production is planned to increase to 1,000 tons of ore

per day by mid-1979 and remain at that rate until 1987 when presently
delineated ore reserves would be exhausted. Exploration drilling is
continuing on the southern area with final production rates and schedules
contingent upon additions to known reserves and completion of milling

arrangements.

Surface mining will consist of excavating several small open
pits (Figures 2.0-5 and 2.0-6). Typical equipment that might be used
in the operation is listed in Table 2.0-3. The first open pit will
occupy approximately 32 acres: subsequent mining will disturb about
66 surface acres each year. Figure 2.0-7 shows the mining sequence
for the first 3 years of operation in the initial group of pits and
indicates where other known mineralized areas are located on the prop-
erty. These other areas will be mined after the ore in the first group

of pits is depleted.
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The first phase of excavating, the removal of topsoil from
the mining and spoil areas, will be performed by push-loaded scrapers

and bulldozers or self-loading scrapers.

The topsoil will be stockpiled for future reclamation op-
erations and will be seeded with fast-growing plants to reduce erosion
losses. The ovefburden will then be removed with bulldozers and push-
loaded scrapers; significant blasting is not anticipated. An average
of about 27,000 cu. yd. of overburden will be removed each work day,
under the presently proposed ore production rates, and placed in
designated spoil piles. The spoil piles will be constructed with
a maximum slope of 33 percent (3:1, horizontal to vertical). After
a spoil pile has been prepared for reclamation, it will be covered
with topsoil and revegetated, as discussed in Section 5.1. As sur-
face mining progresses, overburden from successive pits will be

backfilled into the older pits.

When the overburden has been removed, the uranium ore will
be mined with hydraulic backhoes or front-end loaders. The ore is
located in as many as three unconsolidated sand units, which are
typically coarse to very fine-grained and poorly sorted. The uranium
ore i8 located by the use of a gamma radiation detection device. The
individual ore deposits are marked with flagged stakes. Backhoes
and small front-end loaders will remove and load the ore into ore
haulage units, which will haul it to previously prepared stockpile

areas located on the surface near the pit.

Under certain circumstances, it may be necessary to drive

adit level drifts into the wall at the toe of an open pit to recover
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small, narrow ore pods. Generally, these drifts are expected to

be less than 100 feet long. The adits will be timbered, with portal
sets extending into the open pit to provide adequate protection against
pit wall sloughing. The mining technique will be similar to the under-
ground method described above; however, because of the narrow widths of
the ore pods, the majority of the ore will be mined in the development

phase and only relatively small pillars will have to be removed.

A work force of approximately 125 will be employed for the
open pit development and production ore operation. Of this number, ap-
proximately 92 people will work two-8 hour shifts, 5 days a week, removing
the topsoil and overburden. Mining of the ore body will employ approx-
imately 17 people working one-8 hour shift, 5 days a week. The remaining

16 people will be office staff or will work in the repair shops.

An additional 28 people will comprise the overall mine
administrative staff and exploration team, bringing the total to ap-
proximately 283 people during the presently anticipated full-scale

mining operations.

In-Situ Leaching - In-situ leaching of uranium ore involves

the drilling of injection and recovery wells into the ore body from
the surface. An acid or carbonate solution is pumped down the in-
jection wells into the ore-bearing strata. This leach solution
dissolves the uranium minerals coating the rock grains; and the
uranium-bearing solution is then recovered by pumping it back to the
surface through the recovery wells. Uranium deposits on the property

which are small, isolated, and too deep to be economically mined by
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conventional methods may be recovered by in-situ leaching if the

following conditions can be met:

-~ Uranium ore is in a generally horizontal bed
underlain by a relatively impermeable stratum

- Uranium ore is in a saturated stratum below the
static water table

- Direction and velocity of the regional ground-
water flow is known

- The fluid transmissivity and storage capability
of the ore-bearing sand are known

- Mineralogy of the ore is determined so that its
amenability to the proposed process may be known

- Mineral content of the area is sufficient to
repay the anticipated cost of operation

- Water quality impacts are investigated

~ There is a minimal nonrecovery of the acid or
alkaline leach solution

- The in-situ mining plan is modified to mitigate

any expected water quality impacts to insignificant
levels

4, Surface Facilities - Surface support facilities such as

leach pads, underground and surface mine water installations, roads,

and utility services are discussed below:

Leach Pad -~ Sub-ore grade material will be segregated during
the mining operations, stockpiled, and at some future date, may be
placed on a pad with impervious sides and bottom, and leached of its

contained uranium with acid or alkaline solutions.
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Underground and Surface Mine Water Removal Facilities -

Facilities‘ will be required for underground mine dewatering and for
removal of water from the surface mine. These facilities, as well as

facilities for temporary holdup of this water, are discussed below.

Underground Mine Dewatering Facilities - Before and

during mining, the underground mine area will be dewatered by several
wells (see Figure 3.2-2 for location) ranging from 4 to 8 inches in
diameter which will be pumped at a rate of about 100 to 150 gal./min.
each. Additional dewaterimg will be performed by removing

drainage from the mine sump. The water will be placed in holding
ponds for storage and potential later usage as a potable water supply,

if satisfactory for this purpose.

Surface Mine Water Removal Facilities - At the surface

mine, a drainage system will be used to minimize the accumulation of
surface water and to control runoff in the open pit and around the
spoil piles. The system will include:

- Dikes and ditches to direct surface runoff away
from the open pit area.

- Drainage ditches constructed at the toes of the
spoil pilles to collect any runoff fram the piles.

-~ Sump pumps and piping systems to remove water from
the floors of the open pit mines and pump it to
settling ponds.

Figure 2.0-8 shows a typical layout of surface water

control facilities around an open pit mine and spoil pile area.

Holding Ponds - The holding ponds will act as sedimen-

tation basins to i'emove solids prior to use and/ or discharge.
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If the water from the holding ponds meets applicable
water standards and a permit is obtained under the National Pollutant
Discharge Elimination System as implemented by the Water Quality
Division of the Wyoming Department of Environmental Quality, it will
be discharged into Box Creek or Cowell Draw. If necessary, it will

be treated prior to release.

Roads - Figure 2.0-9 shows the locations of present and
proposed roads on the Morton Ranch uranium property. Roads will be
constructed to provide access to the proposed underground and surface
mine sites and the spoil pile areas. These roads will occupy a total
surface area of approximately 55 acres. At the present time, they
are planned to be constructed of compacted overburden surfaced with
coarse sand or other suitable material. The site access roads will
be approximately 4O to 60 feet wide and will be elevated 1 to 3 feet
above ground level to provide good drainage, minimize snow drifting,
and enhance safe driving conditions. Haulage roads would be approx-
imately 30 feet wide. All roads will have culverts where they cross
major drainage channels. Drainage ditches will be constructed along-

side the roads. Active haul roads will be well maintained.

Utility Services - The utility requirements for the proposed

mines and their surface support facilities include electric power, gas,
telephones, industrial and potable water, and sanitary sewage. Figure
2.0-9 shows the locations of existing and proposed utility corridors

and rights-of-way on the mine property.
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Electric power required at the underground and surface mine
sites will tentatively be supplied by the Pacific Power and Light
Company via a 34,500-volt (V) primary transmission line. A transformer
substation will be installed at the initial underground mine site to
reduce voltage to 4160 V, 480 V and other required voltages for use
at the underground mine. A 34,500 V line will also be run to the
surface mine area where the voltage will be reduced to the required
voltages to accommodate the power needs there. Adequate grounding
to ensure safe operation will be built into the system at circuit
breakers, transformer banks, and switching points. The estimated
connected electrical load for the underground mine site is about

2250 kVA and for the surface mine, about 200 kVA.

A 16-in. high-pressure intrastate gas line runs along the
western boundary of the Morton Ranch property. Present plans are to
supply natural gas to the underground mine site by a spur from this
line. A 6-in. high-pressure gas line presently extends eastward from
the 16-in. line across the southern Morton Ranch uranium property. It
is contemplated that a spur from this 6-in. line will be extended to

the surface mine shop area.

Two alternatives have been proposed for the construction of
inter-connecting telephone systems for the northern and southern
portions of Morton Ranch property. A telephone microwave tower has
been installed between the two tracts by the Mountain Bell Telephone
System. One alternative would be to tap into the system at the tower

and run lines north and south. A north-south Mountain Bell system
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trunk line from Douglas, Wyoming, is now being constructed east of

the Morton Ranch uranium property. Mountain Bell has plans for
construction, in the near future, of a buried telephone line west

from the north-south trunk line and along the existing six inch high-
pressure gas line, across the northern part of the South .Morton uranium
property to the existing Bell System microwave station. A second
alternative would be to tap this east to west line directly north of
the surface mine facilities for telephone service to this area.
Telephone service to the northern portion of the property would still
be provided by a tap at the microwave tower. At present, it is an-

ticipated that the telephone lines will be buried.

Both potable and industrial water required at the under-
ground and open pit mine sites will be provided by onsite facilities.
The projected 2000 gal./da.y potable water requirement for use at the
underground mine surface facility will be supplied from the mine de-
watering operation. The projected 1500 gal./day potable water
requirement ‘for the surface mine facilities will be supplied by a
well about 250 ft. deep, drilled near the shop area. All potable
water will meet applicable standards. Industrial water, supplied
from the surface and underground mines, will among other uses, be
utilized for dust suppression on active haul roads. Maximum use
of water for dust suppression might approach 40,000 gal. /day during
the summer. Little of this water will run off because of the porous

nature of the materials used to construct the haul roads.
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An approved sanitary sewage system utilizing septic tanks
discharging into leach fields for final sewage disposal will be con-
structed at the underground and surface mine sites. The disposal
facility at the underground mine site will consist of a septic tank
and a 50,000 £t.Z leach field. This facility will accommodate in
excess of 5,000 gallons of sanitary sewage daily. At the surface
mine site, a similarily constructed disposal facility will accommodate
in excess of 2,500 gallons of sanitary sewage dally. Septic tank
areas and leach fields will be flagged or fenced to prevent vehicular

traffic on these areas.

Office and Shop Buildings - A single-story steel-paneled

building i8 presently planned to be constructed at the underground
mine site. It will have approximately 6000 sq. ft. of floor space
and will be set on a concrete slab foundation. The building will
contain a double-drum 200-hp mine hoist, mine offices, change rooms
for mine personnel, warehouse, surface shops for the underground
mine, first-aid station, a 200-hp air compressor, and a 350 kW emer-

gency electrical generator (Figure 2.0-10).

A 90-ft.-high enclosed headframe will be situated over
the main shaft of the underground mine. It will be steel-fabricated
with two compartments containing a headframe sheave with two ore
bins, into which the 60-cu.-ft. skip will dump ore and waste material.

The skip will be operated by the mine hoist in the main building.

The surface mine facilities are presently planned to consist

of fuel storage tanks and a steel-frame structure having approximately
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T000 sq. ft. of floor space which will be erected on a concrete slab
foundation (see Figure 2.0-11). The structure will house administra-
tive offices, mine warehouse, and equipment repair shop. The fuel-
storage tanks will be capable of storing at least 10,000 gal. of
fuel each with a maximum project storage capacity of 100,000 gal.

of fuel. The tanks will be built above ground and will be enclosed
by earthen dikes constructed of low-permeability soils. The dikes
will be of sufficient size to contain the maximum fuel-storage tank

capacity, as required by Federal and state regulations.

Small explosive-storege magazines may be constructed on the
surface and will be located in compliance with Federal and state re-
quirements. These magazines will provide safe storage for any explo-

sives that might be required for the project.

5. Fire Protection - Each automotive-type vehicle used

in the mining operation will be equipped with a 5-1b, ABC dry-

type fire extinguisher. The stripping and mining vehicles will

be equipped with 10-1b. ABC dry-type fire extinguishers. There
will be 20-1b. ABC dry-type extinguishers in the surface and
underground mine shops, warehouse, offices, and change rooms. One
or two 125-1b, ABC dry-type wheeled units and fire hoses will be
located at the surface and underground mine surface facilities. An

automatic sprinkler system is currently planned for the bulldings.
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Until a small fire truck is obtained, the water truck
used for dust control will be equipped with fire hoses. A fire-

fighting crew will be trained.

The open pit and underground mining operations will
comply with the applicable safety requirements promulgated under the
Federal Metal and Nommetallic Mine Safety Act (30 U.S.C. §§
721-740).



TABLE 2.0-1
OWNERSHIP OF SURFACE AND MINERAL RIGHTS ON MORTON RANCH

PROPERTY
Surface Rights Mineral Rights
Patented Mining Claims 1,495 1,495
Unpatented Mining Claims 11,250 11,530
State of Wyoming 1,480 1,480
Fee Lands 11,539 11,539
TOTAL 25,764 26,044
TABLE 2.0-2

TENTATIVE UNDERGROUND MINING EQUIPMENT

' Operating
No. of Brake Hours/Week
Description Units Power Horsepower per Unit
Contimious miners 2 Electric 90 80
(67.1 xW)
2-yd loaders 3 Diesel 110 80
5-ton trucks 6 Diesgel ST 80
Mucking Machines 3 Alr - -
Locamotives 2 Diesel 85 80
Rail Cars 1L - - 80







TABLE 2.0-3

TENTATIVE SURFACE MINING EQUIPMENT

Operating
No. of Brake Hours/Week
Units Description Power Horsepower per Unit
Equipment Used in Removing Overburden and Topsoil
15 32-cu-yd scrapers Diesel " 4hs 80
9 Crawler tractors Diesel 375 80
2 Motor patrols Diesel 250 8o
1 Water truck Diesel 4hs 20
1l Ivbrication truck Diesel 220 4o
1 Fuel truck Diesel 220 ko
1 Portable welder Gasoline 90 4o
1 Winch truck Diesel 190 10
1 Mechanic truck Gasoline 175 60
L Light plants Gasoline 10 30
23% Cars Gasoline 175 20
h Tire truck Diesel 220 4o
Mining Equipment
1l Water truck Diesel s 10
2 Self-loading scrapers Diesel 335 4o
1 Motor patrol Diesel 180 4o
2 Crawler tractors Diesel 2ko 4o
2 Diesel l-cu-yd
hydraulic backhoes Diesel 208 4o
T 35-ton ore trucks Diesel 335 4o
1 Fuel truck Diesel 200 20
1 Grease truck Diegel 200 20
h | Welder truck Gasoline 160 10
1 Portable welder Gasoline 90 10
1 Arbulance Gasoline 175 =0-
1 1-ton mechanic truck Gasoline 175 ko
7 Pickups Gasoline 175 4o
8« Cars Gasoline 175 20
1 6-yd front-end
loader Diesel 325 ko
2 35-ton ore trucks Diesel 335 80

¥Includes employees' personal cars being used for transportation to and
from work.






MONTANA

WYOMING -
Sheridan
(1) © CROOK
) <
Buffalo Gilletts -
o
2 ¥4
R R RS ® p
Il 4 rs 4 l °
| x
— N T «° CAMPBELL WESTON 5
rQving-- | .. ] o
. T o
" ' T @)
i ) e

Miles
0 10 20 3

T ] g0 Midwest CONVERSE (88) NIOBRARA J |

!

ﬁ\ : A N (86)
TN MORTON

- : I ——-

L | 4 L T
Glenrock
Douglas m

s |

&
Rawlins CD
)
Laramie CD

CHEYENNE

NEBRASKA

Figure 2,0-1

e
— — — — c—

COLORADO

REGIONAL LOCATION OF THE MORTON RANCH URANIUM PROPERTY



Approximate location of potential
ore bodres

Lease boundaries

—

miles

Figure 2.0-2 THE MORTON RANCH URANIUM PROPERTY



INIW QNNOYDHIANN JHL JO NOILVYISNTII DILVWHHOS

€-0'¢

NN

RN AN N

Na N r/////,///,// N /«///, SONNANNNNN AN AN

B N

T T T L T A T A Y
~ N

DN N

13X00d dINS

|

13140 39VINVH NIVN

)

it
i
!

3sivY 13A318NS

|
|
l

I714%0ve

N
|
|

O

[1318G IN3WJOI3A3A

AQO8 34O WNINVEN

134VHS NIV

INVH4QV3H




SAILITIOVA FOVAYNS ANV NOILVYAdO ONININ ANNOYO¥IANN 40 NOILAIINOD S,ISILYV 4~0°2 2Ind1yg



SHIIITIOVA I¥OddNS ANV NOILVYHAJO DNINIW IId NAJO IO NOILJAONOD S,ISIIMY §-0°2 °Im3Td



SNOILLVYEdO DNINIW HOVJHNS 40 NOILDAS SSOYD

OILVWAHOS 9-0°2 @an3tyg

~ |3A3| J3leMm 0_3.301

uapINQIaAQ

I\

abeuiesg

1 ¥ U0 0008, O
°° % 290°6900%0,00050
650 000 -
020 ° 62 00000 % o

8o000 Y %0

wiag Algjeg

"uapinqiang

abeutesq —

00SS

(1394) uonieaa|3



-

ALYId0¥d HONVY NCIMOW HHL 40 NOILHOd NYIHINOS HHI NI SHIdOd HHO
TYIINIIOd ¥JHIO 40 SNOILVOOT QNV IININDAS HNINIW IId NIJO qIs0dodd  L-0°¢2

3DN3ND3S ONINIW e

$31008 3WO WVILNILOd Q
1z

0

o

9l

71004858

uolop

-
~N
™

L
L
<

meLy




dTId TIOAS NI@INGYIAO ANV IId NIJO ¥0d4 WILSAS IOVNIVIA TVOIdAL @-0°¢



= —w= PROPOSED ROAD e EXISTING PAVED ROAD sem=-== GAS LINE
=ee==-- PROPOSED TELEPHONE LINE = UNIMPROVED ROAD . APPROXIMATE LOCATIONS OF
.——.= POWER LINE s | FASE BOUNDARIES POTENTIAL ORE BODIES

Figure 2.0-9 TENTATIVE LOCATION OF ROADS AND UTILITIES ON THE MORTON RANCH PROPERTY



a. MINE OFFICES e. COMPRESSOR ROOM

b. HOIST ROOM f. EMERGENCY POWER

c. SHOP g MEN’S CHANGE ROOM

d. WAREHOUSE h. WOMEN’'S CHANGE ROOM

2.0-10 SURFACE SUPPORT FACILITIES FOR THE UNDERGROUND MINE



2.0-11 SURFACE SUPPORT FACILITIES FOR THE OPEN PIT MINES



Digitized by GOOS[Q



3.0-1

3.0 EXISTING ENVIRONMENT

This section provides a basic description of the existing
environment and the important characteristics and values of the
Morton Ranch property as it now exists. This information establishes
a basis for consideration of the environmental impact associated

with implementing the proposed uranium mining project.
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3.1-1

3.1 LAND USE

1. Past Regional Land Use - A small amount of precipitation

and & lack of readily available water for irrigation makes much of
eastern Wyoming unsuitable for raising crops. For this reason the

principle agricultural use of the land has been livestock grazing.

During the 1870's and 1880's, Wyoming became one of the
ma jor beef-producing states in the country. By 1885 there were
approximately 895,000 head of cattle in the state.l Pioneer cattle-
men depended largely upon freeAuse of government land to raise their
herds. As late as 1890, at the time of statehbod, only about 10

percent of Wyoming land was in private ownership.

By 1886 the rangeland of Wyoming had become severely over-
grazed. Conditions in the severe winter of 1886-87 caused the death
of fully half the cattle in the Powder River area and marked the end

of the days of the huge cattle herds.

From 1900 to 1914, sheep ranching increased dramatically in
the state. The 1900's also brought a period of intensive homesteading.
However, much of the land in the state was too arid to make small-
scale farming and ranching economically feasible and by the end of

the 19308' Depression, most of the homesteads had been abandoned.

Coal and oil were recognized and developed shortly after
Wyoming became a state. Oil was discovered in the state near Salt
Creek, just south of the town of Midwest, in the 1890's. By 1917

there were 23 proven fields, 475 producing wells, and 5 refineries.
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By 1918 more than 9 million tons of coal were being produced from
Wyoming mines annually. With the rapid conversion to diesel fuel by
the railroads in the early 1950's, Wyoming lost much of its coal

market.

Small uranium deposits were found near Lusk as early as
1918. In 1951 minable quantities of uranium were discovered at
Pumpkin Buttes, approximately 7O miles north-northwest of the Morton
Ranch. In 1953 the discovery of a rich uranium deposit in the Gas
Hills of Fremont County (west of Converse County) caused a prospecting
boom in the state.l Between 1957 and 1962 six uranium mills were
built in Wyoming, with a total capacity of 3539 tons of ore per day.
Wyoming became the second largest producer of uranium in the country,
with more than half of the state's production coming from Fremont

County.

2. Present Regional Land Use - Livestock grazing is pres-

ently the largest land use in Converse County (Table 3.1-1). Most
ranchers raise both cattle and sheep on their land because it allows

a more complete use of the available forage. The proportion of cattle
to sheep varies from year to year depending largely on economic factors.
As of January 1, 19Tk, Converse County supported 110,000 head of sheep

. and 76,500 head of cattle.2 The crops raised in Converse County con-

sist almost entirely of grain and hay (Table 3.1-2).

Energy extraction is another important land use in Converse
County. The most significant energy resources of the county are

uranium ore, oil, and coal. Most of these are located in the northern
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two-thirds of the county. Coal mining and uranium mining and milling

are being performed in Converse County at the present time.

Significant hunting occurs in Converse County, with approx-
imately 12,271 hunters spending about 25,371 man-days hunting big
game in 1973. In the same year, 4,927 pronghorn antelope (the most
sought-after game) were harvested in the county. This represents

approximately 13.3 percent of the total state harvest for that year.

Major towns in Converse County are Douglas and Glenrock.
The settlement of Orpha (estimated population of 20) lies 15 miles
south of the Morton Ranch property. The settlement of Bill (estimated‘

population of 5) lies 20 miles northeast of the property.

3. Project Area - Sheep grazing constitutes the predominant
land use within 5 miles of the Morton Ranch property. The project
area receives only incidental recreation use. Although some big
game species are found on the property, hunting is limited. There
are no known existing or proposed recreation facilities within the
project site boundaries. The project area has very low potential
for intensive recreation use and development, and has no known unique
scenic or natural features of recreational value. There are no
active residences within the project site boundaries. Two nearby
ranches - the Vollman Ranch (1 mile southwest of the southwest corner
of the northern portion of the property) and the Fowler Ranch - (2
miles east of the northern portion of the property) raise livestock
and grow a small amount of crops. Most of the Morton Ranch property
is used for grazing livestock with an estimated 10,000 sheep and

3,000 cattle on the ranch's 250,000 acres.
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Major transportation and utility corridors in the vicinity
of the Morton Ranch property include Interstate 25 and State Route 59
(Douglas to Gillette), the Burlington Northern Railroad, and the
Chicago and Northwestern Railroad (Figure 3.1-1). The McCulloch
natural gas pipeline (16 in.) traverses Converse County from north
toisouth, as does the majority of the Panhandle Eastern pipeline
(16 in.). The Plains oil pipeline (8 in.) passes north of Douglas,
running east-west. Major electrical transmission rights-of-way are
Pacific Power and Light 230-kV and 69-kV lines running north from
the Dave Johnston power plant and a 34.5-kV line running west from

Bill.

Transportation facilities on or adjacent to the Morton Ranch
property include the Highland Loop Road, Ross Road (south to Orpha),
and Glenrock-Ross Road (southwest to Glenrock). Numerous unimproved
roads crisscross the Morton Ranch area. A 69-kV transmission line
parallels the western site boundary, and a 3k4.5-kV line traverses
the site from northwest to southeast. The McCulloch l6-in. gas pipe-
line parallels the western boundary of the northern portion of the

Morton Ranch property (Figure 3.1-1).

A uranium mine and mill are on property which adjoins the

proposed project site (Figure 2.0-9).

4., Land Use Planning - There are no active land use planning

commissions in Converse County. Land use regulations within the town

of Douglas consist of an adopted zoning ordinance and annexation and
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subdivision regulations. There is also a proposed ordinance regulating
the development of mobile-home parks. The town of Glenrock has adopted
a zoning ordinance to regulate and restrict the use of land. Converse

County has no adopted land use regulations.
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TABLE 3.1-1

LAND USE IN CONVERSE COUNTY, WYOMING

Land Use Acres Percent of Total Area
Cropland 60,340 2.1
Grazing 2,503, Th2 89.1
Forest and Woodland 207,068 7.4
Urban 37,595 1.4
Total* 2,808,745 100

*Land use statistics exceed the county acreage total of 2,729,129
because some grazing is allowed on forested lands.

TABLE 3.1-2

CROPS HARVESTED IN CONVERSE COUNTY, WYOMING (1973)

Irrigated Nonirrigated

Crop : Acres Acres
All Wheat 230 1950
Barley 1,400 950
Oats 1,500 700
Dry Beans 500 -
Sugar Beets 210 -
Corn 100 -
Al Hay 32,000 3600
Total* 35,940 7200

*Total differs from cropland listed in Table 3.1-1 since not
all cropland was in use in 1973.
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3.2 GEOLOGY

1. Regional Geology - The Morton Ranch uranium property

is located near the southern margin of the Wyoming portion of the
Powder River Basin’2 (Figure 3.2-1). The Basin is a large structural
and physiographic basin lying within the unglaciated Missouri Plateau
Region of the Great Plains Physiographic Province.3 The Wyoming
portion of the Powder River Basin encompasses an area of approximately
12,000 square miles and is bounded by the Black Hills uplift on the
east; the Hartville uplift and the Laramie Mountains on the south

and southeast; and the Big Horn Mountains to the west.

Structurally, the basin is asymmetrical with the axis
oriented in a general north-south direction along the western margin
of the basin. Sedimentary rock strata on the eastern flank dip
gently to the west (approximately 1° or 2°). Along the western
flank, the sediments dip steeply eastward (as much as 20°) toward

the axis of the basin.

The Powder River Basin contains a sedimentary rock sequence
with a maximum thickness of about 15,000 ft. along the basin axis.
The sediments, ranging in age from Tertiary (3 to 70 million years
old) to Cambrian (500 to 600 million years old), overlie a basement
complex of Precambrian (600 million years old and older) igneous and

metamorphic rocks.

The youngest rocks exposed in the Basin are erosional
remnants of the Oligicene White River Formation preserved as the

capping of the Pumpkin Buttes, approximately 70 miles north of the
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proposed project site. The underlying Eocene Wasatch Formation
occupies the central portion of the basin and is bounded by the
peripheral outcrops of the successively older Tertiary and Cretaceous
sediments along the flanks of the Basin. The most widely distributed
rocks exposed within the basin are the Fort Union Formation of
Paleocene Age and the Wasatch Formation of Eocene Age. Since the
Wasatch and Fort Union Formations are the host rocks of the presently
known uranium ore deposits on the Morton Ranch property, they will

be given more detailed consideration here.

The Laramie uplift to the south was a major source of rock
detritus for the Tertiary Age formations deposited in the subsiding
Powder River Basin. Subsidence of the Powder River Basin was not
contimious, nor did sedimentation occur at a constant rate. Sands
and silts deposited during the Paleocene epoch suggest a fluvial
environment of low-lying lands with relatively slow meandering streams

that carried sediments basinward from the adjacent highlands.

The lower part of the Paleocene sequence, which is collectively
termed the Fort Union Formation, is comprised mainly of weakly cemented
quartzose, fine-grained silty sandstones and coal beds. Coal
and an abundance of fine-grained sediments in the upper part of the
formation suggest a slower rate of deposition in the basin during the
latter part of the Paleocene epoch. The slower subsidence during
that epoch created a swampy, poorly drained environment which was
densely forestedu. Near the close of the Paleocene epoch, the rate

of subsidence of the basin and/or the rate of the uplift of the
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ad Jacent highland accelerated. This tectonic change is reflected
in some locations by a depositional disconformity between the Fort

Union Formation and the overlying Wasatch Formation.

As uplif*; of the highlands contimued into the Eocene Age
(40 million to 60 million years ago), the Fort Union Formation was
eroded at the margins of the basin and the material redeposited
toward the center. The rapidly accumulating sediments of the Wasatch
Formation were deposited increasingly farther out into the basin;
cérrespondingly, the erosional disconformity between the Wasatch
and the underlying Fort Union formations extended basinward and

northward, along the axis of the basin.

Thin beds of decaying vegetation were laid down in back-
water areas and were later metamorphosed into coal beds. Thick
clastic sediments were deposited toward the center of the basin, with
grain size decreasing as distance from the source area increased.

The clastic constituents of the Wasatch Formation are increasingly
coarse to the south, indicating the source of the sediments was in
that direction. The mineralogy and the orientation of the bedding
in the Wasatch Formation further support this conclusion and point

to the Laramie Range as a major source of the material.

Another break in-the sedimentary record occurred at the
end of the Wasatch deposition. That break is evidenced by the dis-
conformity between the Wasatch Formation and the overlying White River

Formation of Oligocene Age.
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2. Site Geology - The topography, structure, bedrock,

and surficial materials of the site are discussed below.

Topography - Generally, the topography of the Morton Ranch
site is characterized by gently rolling upland areas and broad stream
velleys that are dissected by numerous draws with relatively steep
slopes and rounded ridge crests (Figure 3.2-2). The upland areas,
known locally as Taylor and Highland Flats, are remnants of a late-

Tertiary-Age erosional surface.

The two portions of the Morton Ranch property (Figure 3.2-3)
are drained mainly by the north and south forks of Box Creek (and
their tributaries), which flow generally northeastward from their
headwaters at the Box Creek topographic divide. This divide trends
generally southeastward and coincides approximately with the south-
western boundary of the southern portion of the property. Cowell
Creek drains the northwestern quarter of the northern portion of the
property. All of these streams are ephemeral and occupy channels

200 to 400 feet below the upland areas.

Shallow depressions occur in the upland areas, ranging in
size from 100 feet to approximately 500 ft. in diameter. These blow-

out features appear to have been formed by wind erosion.

The topography between the upland areas and the stream
valleys appear to be controlled primarily by the characteristics of
the underlying bedrock. Generally, rolling topcgraphy forms over
shales and claystones, while sharp breaks in slope are produced by

the more erosion-resistant sandstones.
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Lying northeast of the Box Creek divide, the Morton Ranch
property slopes generally northeastward. The slope is severely com-
plicated by geomorphically recent ravining. Maximum relief across
the proposed project area is approximately 550 ft., with a maximum
elevation of 5617 ft., atop Box Creek Divide, and a minimum elevation
of 5060 at the point where the north fork of Bax Creek crosses the

property boundary.

Structure - The southern portion of the Morton Ranch property
straddles a section of the structural axis of the Powder River Basinj;
thus within that portion of the property the strata of the Wasatch
and Fort Union Formations are essentially flat-lying. As the northern
portion of the property lies 3 to 10 miles east of that southeast-
trending axis, the strata in that portion of the property dip generally
2 to 5 degrees northward.

No major faults or folds in the bedrock have been disclosed
by exploration programs. A series of subparallel anticlines and
synclines have been delineated to the north of the area. These
structures have a maximum relief from 10 ft. to 20 ft. Such structures

may be present on the Morton Ranch.

Bedrock - The Wasatch Formation is the uppermost bedrock
unit throughout the proposed project site. The Wasatch Formation is
known to be 1575 ft. thick in the Pumpkin Buttes area, approximately
70 miles north of the proposed project site. In the lease area, all

but the basal 350 ft., has been eroded away.
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The thatcﬁ Formation comprises fluvial sediments of
interbedded and highly lenticular silty claystones, sandy siltstones,
and relatively clean sandstones and claystones. The degree of
lithification is variable, ranging from uncemented to moderately
well-cemented sandstone, and from weakly consolidated and cemented
claystones to fissile shales. For the most part, these beds are

massively Jjointed.

The contact between the Wasatch Formation and the underlying
Fort Union Formation lies about 12 miles west and a similar distance
to the south and east of the Morton Ranch property. The generally
arc-shaped contact evidences the structure of the south end of the
basin. The contact cannot be located accurately on the basis of
lithology because the Fort Union Formation has essentially the same
lithologic characteristics as the Wasatch Formation in the southern
part of the Powder River Basin. Figure 3.2-l presents a cross-section

of the Morton Ranch uranium property.

The Fort Union Formation in east-central Wyoming typically
incorporates clays, siltstones, clayey sandstones, claystones, and
coals. In the lease area, this Formation comprises fluvial (stream
deposited), interbedded, highly lenticular silty claystones; sandy
slltstones; relatively clean sandstones; arkosic sands; and claystones.
A few thin limestones and coal seams less than 2 ft. thick occur
locally within the formation. The degree of lithification is quite
variasble, ranging from virtually uncemented arkosic sands to moderately

well-cemented siltstones and sandstones. The strata of the Fort Union
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as well as the overlyling Wasatch are highly lenticular with numerous
facies changes within short distances. This makes it extremely difficult

to trace individual stratigraphic units for any great distance.

Surficial Materials - The Wasatch Formation is mantled by

a variety of surficial materials. They include residual soils that

are formed in place from the weathering of underlying bedrock, and
slopewash formed by the downslope movement of soils and weathered

rock fragments. The residual soils and slopewash range in thickness
from a few inches on the steep slopes to 10 ft. or more on the upland
areas and on the lower valley slopes. The boundary between the surficial

material and the bedrock 1s gradational.

The surficial materials generally range from sandy silt to
clayey silt, but they may also grade from silty clay in the upland
areas to clayey sand on the lower slopes. Sandy gravels, which appear
to be residual in nature, cap ridge crests in the area. The gravels
are probably derived from the weathering of the overlying conglomerates
of the White River (a formation almost wholly eroded from the Powder

River Basin) and Wasatch formations.

In addition to the residual soils, narrow bands of stream
deposits underlie the floors of Cowell Draw and the north and south
forks of Box Creek (Figure 3.2-3). That alluvium typically includes
clays, silts, and sands with local gravel lenses. The material is
unconsolidated and poorly stratified and is commonly 5 ft. to 15 ft.

thick. Locally, the alluvium may be as much as 48 £t. thick.



3.2-8

Playa deposits, similar compositionally to the alluvium but
more alkaline, occur in closed basins in the upland areas. Some wind-
blown silts are present, but deposits of appreciable thickness do not

occur in the area.

3. Ore Deposits - The uranium ore deposits on the lease
area are typical geochemical cell or roll front type that occur in
feldspathic to arkosic sandstone units. It is believed that this
type dgposit has been formed by deposition of uranium minerals from
groundwater solutions at the contact or interface between oxidized

and reduced subsurface environments.

In plan section, the individual deposits are elongated pods
with the long dimension being 10 to 40 times the short dimension.
The long axis is oriented parallel to the reduction-oxidation interface.
In cross-section, the deposits have a generalized "C" shape with the
open portion of the "C" on the oxidized side of the reduction oxidation
contact. The uranium minerals are precipitated from the groundwater
in the reducing environment. To date, three uranium minerals: coffinite,
zippeite, and liebigite have been identified through analysis o' rock
core samples. They occur primarily as coatings on the individual
grains which comprise the sandstone host rocks. In this type of uranium
mineral deposition, it is believed that parts of the present known
deposits have migrated within the sandstone units in conjunction with

the down dip movement of the reduction oxidation contact.

k. Geotechnical Considerations - East-central Wyoming is

not considered to be a seismically active area, although it has been
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shaken periodically by earthquake-induced ground tremors. Tremors
recorded in the region, however, have been almost universally mild,
with damage reportedly slight and confined to localized areas

(Figure 3.2-5).

Of the major earthquakes recorded, the closest to the
proposed project site occurred near Hebgen Lake, Montana, August
17, 1959. The epicenter of that earthquake was approximately 290
miles northwest of the proposed project site and had a maximum in-
tensity, based on vibrational effects (excluding landslides and fault
movement) of VIII (Modified Mercalli scale). Between 1853 and 1973
no regionally disastrous earthquakes were recorded within 200 miles
of the proposed project site. Table 3.2-1 lists the probably in-
tensities and maximum ground accelerations at the proposed project
site associated with several earthquakes dating back to 1928. As
shown, the intensities at the proposed project site assoclated with
these earthquakes could be expected to range between III and VI, with

assoclated maximum ground accelerations up to .0l5g.
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TABLE 3.2-1

MAXTMUM EXPECTED EARTHQUAKE INTENSITIES AND GROUND
ACCELERATIONS AT THE PROPOSED MORTON RANCH PROJECT SITE

Distance from Maximum Probable Maximum Ground
Epicenter Intensity Acceleration
Earthquake Maximm Epicentral to Proposed at Proposed at Proposed
Location Intensity on Record# Project Site Project Site¥ Project Site

Hebgen Lake, X-X 300 mi IIx < 0.01g
Montana (1959)
Northeastern VIiI 200 mi Iv .015¢g
Nebraska (1964)
Black Hills, South V 100 mi III < 0.01g
Dakota (1928)

MModified Mercalll Scale
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3.3-1

3.3 SOILS

The soils of the Morton Ranch property have developed from
sedimentary bedrock, and are generally thin, except where alluvial
or colluvial deposits exist. All horizons* of the soils are usually
found to be neutral or slightly alkaline in pH. A calcium carbonate
accumulation usually occurs in the upper C horizon* and in general,
soluble salt constituents are found to have accumulated in the lower
horizons. The soils are normally low in organic content and nitrogen,
however, as determined by the U.S. Soil Conservation Service in a
survey of the proposed project site, when combined with sufficient
moisture, the soils are adequate in both quantity and quality to
support revegetation of all areas that would be affected by the
proposed mining. Figure 3.3-1 and 3.3-2 provide soil maps of the
project area. Complete soil series descriptions are on file at the

U.S. Soil Conservation Service office in Douglas, Wyaming.

Soils associations, (presented in Table 3.3-1), have been
grouped for topsoil suitability based on general texture, structyre,
erodability, water-holding capacity, seluble salts content, and

depth. A soil interpretation chart is provided in Table 3.3-2.

*See footnotes to table 3.3-2 for definitions of the A, B, and C
horizons.
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Map
Code

151 DE
158 AB
179 AB
212 B

212 CD
321 AB
321 B

321 ¢

321 CD
329 CD
331 AB
332 B

334 AB
335 CD
338 B

338 CcD
339 CD
340 AB
342 ¢D
343 B

343 CD
348 D

353 AB
354 AB
365 AB
402 CD
403 AB
Lol cp
405 CD

Table 3.3-1

SOILS ASSOCTIATIONS

Association
or Complex

Shingle-Rock outcrop
Kim-Stoneham
Ulm=Renohill
Cushlman-Stoneham
Cushman-Stoneham
Cushman-Renohill
Cushman-Renohill
Cushman-Renohill
Cushman-Renohill
Thedalund-Terry-Renohill
Fort Collins-Ulm
Cushman-Terry
Ulm-Bidman
Renohill-shingle
Briggsdale-Pugsley
Briggsdale-Pugsley
Renohill-Olney
Absted-Bone
Cushman-Pugsley
Briggsdale-Cushman
Briggsdale-Cushman

Shingle-Thedalund-Stoneman
Undifferentiated alluvium

Ulm-Bidman
Bidman-Briggsdale
Shingle-Tassel
Ulm-Cushman
Ulm=-Pugsley
Ulm-Renohill

Topography

10-60% slope
undulating
undulating
gently sloping
rolling
0-6% slope
3-6% slope
6-10% slope
rolling
rolling
undulating

gently sloping
undulating
rolling
gently sloping
rolling
rolling

0-6% slope
rolling
rolling
rolling
moderately steep
undulating
undulating
undulating
rolling
undulating
rolling
rolling

Topsoil
Suitability*

VIO FUOww-~JoaunuIviw HFH oanumuawmnnnwH

* The general description of each category is as follows:
Good topsoil suitability to a 60-inch depth

Good topsoil suitability to 60 inches or bed-
rock; bedrock depth range from 24 inches to 30

1.
2.

inches.

Good topsoil suitability to bedrock; bedrock
depth range from 24 inches to 30 inches.

Good topsoil suitability; undifferentiated

alluvium.

Good to fair topsoil suitability to 60 inches
or bedrock; bedrock depth range fram 15 inches

to LO inches.

Fair topsoil suitability to 60 inches or bedrock;
bedrock depth range from 15 inches to 4O inches.

Poor topsoil suitability.

DS A
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Source: U.S. Soil Conservation Service

LEGENWD

SOIL MAPPING UNIT SYMBOL WITHIN APPROXIMATE BOUNDARY OF UNIT
<D MAPPED.

L. SOIL RANGE COWDITION CLASSIFICATION WITHIN APPROXIMATE
e BOUNDARY OF UNIT MAPPED. SEE LEGEND FOR RANGE CONDITION.

=1 SULL DA AND RESERYOIR
(3D NTERMITTENT STANDING WATER
¥ wimMiLL
o~ SPRING
«=eaam PROPERTY LINE
----- UNINPROVED DIRT ROAD

LEGEND FOR RANGE CONDITION

RANGE CONDITION IS THE PRESENT STAGE OF VEGETATION IN RELATION T0 CLIMAX
COMDITION FOR THAT RANGE SITE. RANGE CONDITION PROVIDES AN APPROX IMATE
MEASURE OF ANY DETERIORATION THAT MAS TAKEN PLACE IN PLANT COVER AND
SERVES AS A BASIS FOR PREDICTING THE DEGREE OF IMPROVEMENT POSSIBLE.

PERCENT OF PRESENT
COMPOSITION THAT 18
POTENTIAL FOR THE

MAP_SVIOOL RANGE CONDITION CLASS BAMGE SITE
. EXCELLENT CONDITION 76-100
M G000 CONDITION 51-75
' FAIR CONDITION 26-50
» POOR CONDITION 0-25

RANGE CONDITION CLASSES. WITHIN THE SAME RANGE SITE. ARE SEPARATED 8Y A
DOTTED LINE.

MAP_SYMBOL
1510€

15848
17948
2128
212¢0
32148
3218
s21¢c
321c0
329¢0

3148
3328
s
335C0
3388

338C0

339¢0
34048
38200
338

3880

35308
30548
$02¢0

W0uCD

PERCENT SLOPE
10-60%

0-5¢
0-5%
3-5%
6-15%
0-6%
3-61
6-10%
6-15%
6-15¢

0-5¢
3-5¢%
0-5¢
6-15%

3-5¢
6-15%

6-15%

0-5%
6-15%
3-6%
6-15%
9-15%

0-5%
0-5%
0-54%
6-15%

0-5%
6-15%
6-15%

NAE OF SOIL
ASSOCIATION

SHINGLE ROCK OUTCROP
COMPLEX

KIM-STONENAM
ULM-RENONILL

CUSHMAN -STONENAM
CUSNMAN -STONENAM
CUSHMAN-RENONILL
CUSHMAN-RENON I LL
CUSHMAN -RENON I LL
CUSHMAN-RENON I LL
THEDALUND-TERRY-RENONILL

FORT COLLINS-ULM
CUSHMAN-TERRY
ULM-81DMAN
REMONILL-SHINGLE

BRIGGSDALE-PUGSLEY
BRIGGSOALE-PUGSLEY

REMOW | LL -OLNEY

ABSTED-BORE

CUSHMAN -PUGSLEY

BR1GGSDALE -CUSHMAR
BRIGASOALE -CUSHMAN
SHINGLE-TNEDALUND -S TONENAM

URD IFFERENT IATED ALLUYVIUM
ULM-8 | DMAN
81DMAN-8R16SDALE
SHINGLE-TASSEL

ULM-80X CREEK-CUSIMAN
ULM-80X CREEK- PUGSLEY
ULM-BOX CREEK-REWOMILL

Figure 3.3-1 SOILS MAP FOR THE MORTON RANCH PROPERTY

(northern portion)

RANGE SITE
SHALLOW CLAYEY

Loy
LOMMY-CLAYEY
LOANY

LOMMY
LONMY-CLAYEY
LOMMY-CLAYEY
LOMAMY-CLAYEY
LOMMY-CLAYEY
LOAMY-SANDY-
CLAYEY

LOAMY

LOAMY -SANDY
LOAMY

CLAYEY -LOAMY -
SHALLOW CLAYEY
SHALLOW CLAYEY-
SHALLOW SANOY
SHALLOW CLAYEY-
SHALLOW SANDY
SHALLOW CLAYEY-
SHALLOW SANDY
PAR SPOTS-SARDY
LOAMY -SANDY
Loay

LOAMY

SHMALLOW CLAYEY-
LOAMY

Lomy

Loy

LOAMY

SANDY -SHAL LOW
CLAYEY

LoAMY

LOAMY -SANODY
LOAMY -CLAYEY
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3.4-1

3.4 HYDROLOGY AND WATER QUALITY

1. Surface Water Hydrology - Streams draining the Morton

properties are described in the section on Site Geology, subsection
Topography, page 3.2-4, Their locations are shown in Figure 3.2-3,
and locations with respect to miningloperations are shown in Figure
2.0-7. The principal streams draining the project site are the North
and South Forks of Box Creek, intermittent streams which flow easterly
through the site and eventually flow into the Cheyenne River via Lance

Creek. (See Figure 3.4=1).

The Morton Ranch property is located in a semiarid region
of Wyoming. Average annual precipitation is about 12 inches per

year, approximately 30 percent of which falls during May and June.

Average anmual runoff from the Morton Ranch property, based
on records from gaged watersheds in the vicinity ranges from 0.3
to. 0.5 inches. Part of it comes from snowmelt, but during long
periods, the streams are dry. High-peak flows are mostly the result
of runoff from convective-type storms which approach from the west.
Records from small gaged watersheds in the vicinity of the property
indicate that one or two such runoff events can be expected each year

during the summer.

The magnitude of these runoff events was estimated by a hydro-
logical investigation conducted on the upper reaches of the North and
South Forks of Box Creek by the Soil Conservation Service. The reason-
able upper limits of peak discharge rates, defined by the 6-hour storms
with @ 100-year return period (3.1 inches), ranged from 200 ft.3/sec.

to 600 ft.3/sec. per square mile.
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2. Groundwater Hydrology - The stratigraphic units applicable

to the groundwater geology of the lease area include Holocene alluvial
deposits, the Eocene Wasatch Formation, and the Paleocene Fort Union

Formation.

Alluvium - The Holocene alluvium located in the valleys of
Cowell Draw and along the north and south forks of Box Creek, consists
of unconsolidated, poorly stratified clays, silts, and sands with local
gravel lenses and is estimated to be as much as 40 feet thick. Since
no wells are located in the alluvium in the lease area, little sub-
surface information is available. Some underflow is present in Box
Creek during part of the year, as evidenced by small ephemeral ponds.
Based upon the levels at which water was encountered in the bedrock
drill holes, the alluvial water is probably perched on clayey zones
of bedrock, and the alluvial aquifers are presumably losing streams.
The potential for the development of alluvial groundwater supplies is
not promising, except for livestock supply on an intermittent basis since

more reliable water is generally available from shallow aquifers.

Wasatch and Fort Union Formations - The two formations are

typically lenticular, fine to coarse-grained, relatively clean sand-
stones and arkosic sandstones with interbedded claystones and siltstones.
The Wasatch Formation is approximately 350 feet thick and the Fort

Union Formation may be as thick as 3000 feet.

Because of the lenticularity of its aquifers, the Wasatch
Formation is considered to be of minor importance as a source of ground-
water on the Morton Ranch property. The Fort Union Formation, however,

is capable of yielding significant amounts of water in that part of
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1

the Powder River Basin. Wells that tap the Fort Union sandstones in

the lease area have ylelds ranging from 20 gal./min. to 150 gal./min.

Deeper Aquifers - The Lance Formation, which underlies the

Fort Union at a depth of about 3000 feet, is between 2500 and 3000 feet
thick in the vicinity of the‘property. It comprises fine to medium-
grained sandstones and interbedded sandy shales and claystones. Yields
from water wells in the Lance Formation are generally small and of poor
quality.3 The formation would not normally be tapped for a water supply

and is not expected to be affected by the proposed mining.

The underlying Fox Hills Formation is used for municipal and
domestic water in areas where no suitable water is available from shal-
lower sources. It is unlikely that this formation will be tapped for a
water supply in the Morton Ranch area in the foreseeable future because
it lies at a depth (5500 feet to 6000 feet) greafly in excess of normal
water-well drilling depths. Because of that extreme depth, the Fox

Hills Formation would not be disturbed by the mining operation.

Groundwater Use - Wells on the Morton Ranch property are

widely scattered and are used primarily for watering livestock, and
to a lesser extent for domestic purposes (Figure 3.4 ). About 20
wells are located within the property and 111 are located within 6
miles of the property boundary. Of these, 16 are dewatering wells
located on the adjoining mining property. These reportedly yield ap-

proximately 4O gal./min. each, or in aggregate, about 640 gal./min.

Groundwater at Open Pit Area - Ten water monitor/sampling

test holes were drilled down to and through the prospective ore zone
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in fivevplanned open-pit areas in the southern portion of the Morton
Ranch property (Figure 3.2-3). Two-inch plastic pipe piezometers were
installed in each hole. The holes were drilled in pairs, with one
being drilled in the proposed ore body and its partner hole being
drilled adjacent to but ocutside the prospective ore body. The test
holes were drilled to provide hydrogeologic data on the aquifers en-
countered, as well as to serve as monitoring stations during and after

mining operations.

Groundwater was first encountered at approximately the same
geologic horizon in all test holes (Figure 3.4-3). Measurements of
the water levels taken after the wells were completed showed the free-
standing water levels generally to be significantly (30 to 80 ft.)
above the level at which the water-bearing unit was initially encoun-
tered, thus suggesting that the aquifers in the'southern portion of

the lease area apparently are confined and under artesian pressure.

The ore sand is the uppermost aquifer in the proposed open
pit mine area. The sand and sandstone units lying stratigraphically

above the ore zone contain insignificant amounts of water.

Groundwater at Underground Mining Area - Two major aquifer

systems were delineated by the data from test holes drilled in October
and December, 197k, and from test holes drilled for dewatering and

geotechnical studies on the northern portion of the property.3

Figure
3.4-2 shows the location of the test holes drilled in late 197k.
Figure 3.&-&“ shows the location of the test holes and wells drilled

for the dewatering study. Test holes were drilled through the ore
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zone to determine the lithology and aquifer units; and were fitted
with piezometers to isolate the lower, or ore zone, aquifers. Sub-
sequent holes were drilled to selectively isolate the upper aquifer.

The wells were pump-tested to determine hydrologic characteristics.

Water levels measured indicate that the aquifers are con-
fined and are under artesian pressure, as evidenced by water levels

180 to 320 ft. above the aquifer units (Figure 3.4-5).

Data from the test holes drilled in the southern portion
of the property indicate a northerly groundwater gradient (Figure 3.4-6)
representing a regional gradient toward the center of the basin. Ground-
water levels in the northern portion of .the property generally indicate
a gradient established by dewatering operations at the nearby mine.
Groundwater movement within the lease area is slow because of the

relatively low hydraulic gradient.

3. Water Quality - The quantities of various elements and

compounds in natural waters depend on such factors as temperature, pH,
and flow rate of the water, the composition and surface area of the

rock and soil it contacts, and the duration of contact.

The following description of existing surface- and ground-
water quality of the Morton Ranch property is based primarily on a
field program conducted during October and December, 1974 and on

historical records.z’l'"5

Groundwater Quality - The water quality of samples collected

in the Wasatch and Fort Union formations (see Figure 3.4-T) appears
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to correlate directly with permeability and distance fram the recharge

area. The occurrence of major ionic chemical components (Ca*t, Mg*t,

Nat, HCO3™, C17, SO,~) and of trace elements (including heavy metals)

is primarily contingent on the chemical composition of the water-

bearing materials. 2

Tables 3.L4-1 and 3.9-4 present the respective summaries
of nonradiological and radiological groundwater analyses. Element
distributions, as presented, show considerable variability due to
clay material lensing in the sandy units which act as barriers to
groundwater movement and preferentially concentrate some elements.
A brief summary of the analyses are as follows:

- Analyses for Hg showed levels on the order of 0.1 ppb
but with one sample as high as 0.7 ppb.

- Iron concentrations greater than 1 ppm were found in
most groundwater samples (the U.S. Public Health Service
(U.S.P.H.S.) reconmends that iron concentrations in
drinking water should be no higher than 0.3 ppm).

- Some of the groundwater samples had relatively high
concentrations of uranium (range from 1.5 ppb to about
50 ppm) the latter of which exceeded the recommended
U.S.P.H.S. drinking water standard of 5 mg/l (approx-
imately 5 ppm).

- Four samples had concentrations of radium-226 that
exceeded the U,S,P.H.S. drinking water standard of
3 pCi/l, however, all samples were well below the
MPC (30 pCi/1) for release of radium-226 into the
water in unrestricted areas.

- Thorium-230 values are well below MPC (2000 pCi/1)
for release into water in unrestricted areas.

Surface Water Quality - The main drainage system of the

Morton Ranch property consists of four intermittent creeks: Cowell

Draw, at the underground mine sitej the north and south forks of Box
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Creek; and Lightning Creek at the surface mining area (Figure 2.0-2).
Most of the water samples represent local seepage, in the form of
springs, from the Wasatch Formation. Table 3.l4-2 presents the site

surface water analysis summary.

With the exception of a stagnant spring (test site TVA-13)
located in the south fork of Box Creek below an old mine, iron con-
centrations in the surface water are less than 3 ppm, and in most

cases less than 0.3 ppm (Figures 3.4-8 through 3.4-10).

Uranium, radium-226, and thorium-230 activities are presented
in Table 3.9-4. Surface water radium-226 and thorium-230 activities
were found to be well below the MPC for release into water in un-

restricted areas.
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3.5 CLIMATOLOGY, METEOROLOGY AND AIR QUALITY

1. Significant Weather Factors - The Morton Ranch property

is located approximately 200 miles east of the continental divide.
Moqntain peaks in the west-central portion of the state exceed 13,000
feet, are generally oriented in a north-south direction, and are
prependicular to the prevailing winds. Therefore, the mountain
ranges provide effective barriers to the passage of storms and thus

to the occurrence of precipitation in the eastern portion of the state.

There are no significant mountain ranges to the east and
north of the Morton Ranch property. This allows arctic air masses to
move over the area, particularly in winter. Such outbreaks can occur
several times a month during the winter, and may be accompanied by
blizzard conditions, strong northerly winds, and abrupt temperature
changes. As a general rule, the cold arctic alr masses modify rapidiy
after they reach Wyoming.l The volumetric water content of winter
snow is low because of the cold temperatures at which it usually
occurs. The dry, strong west and southwest winds that follow winter

storms tend to clear the snow from the ground within several days.

The proposed site lies in an area where the mean annual
frequency of tornadoes, during the time period 1953 through 1962,
was O.l in the one-degree square of latitude and longitude. The

probability?

of a tornado's striking a point in any year within this
one-dégree square is calculated at 0.00032. The recurrence interval
for a tornado's striking a point within this square is about 3100
years. While tornadoes do occur over Wyoming, they are somevwhat

smaller and less frequent than the ones that occur to the east.
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During the spring and summer, thunderstorms are frequent
in Wyoming. As a rule, related precipitation is light, only a few
hundredths of an inch. However, several locally heavy storms occur
each year which can be expected to produce 1 to 2 inches of rain in
& single day. On some occasions from 3 to 5 inches of rain have
fallen in 24 hours.l The maeximum precipitation reported to have
fallen within 24 hours at Casper was 3.09 inches in April 1941. The
principal damage assoclated with thunderstorms in the state results

from hail; however, hail damage is generally minimal.

Winds of 50 mph or greater have been reported at Casper in
every month of the year except November. The strongest wind reported
there was 81 mph in March 1956. The mean recurrence interval for
wind speeds 30 feet above the ground is estimated for the site area
as follows:3 ‘

Maximum: Speed (mph) 65 T0 85 90 100

Recurrence Interval (years) 2 10 25 50 100

Temperature, Precipitation, and Humidity - The climate of
the Morton Ranch property can be generally classified as semiarid

and cool. Seasonal variations, however, are considerable. The mean
monthly temperature for Casper in January, the coldest month, is
23.2° F; the mean monthly temperature for July, the warmest month,
is T1.0° F. The highest temperature reported at Casper was 104° F

in July 1954. The extreme low was -40° F in January 1970 and 1972.

A 24-hour daily record of temperature data for the Morton

Ranch property was examined for the period from August 24 through



3.5-3

November 4, 1974 and was compared with concurrent data obtained at
the Natrona County International Airport. In general, the average
dally minimum temperatures were several degrees lower at Casper than
at the proposed site, and the average daily maximum temperatures were
several degreeé higher at Casper than at the Morton Ranch site. The
mean temperatures fdr both months showed less than 1° F difference

between the two locations.

For the period 1941 through 1970 the total annual precip-
itation in the Casper area has averaged 11.22 inches. The wettest
month is May (mean precipitation, 1.94 inches), and the driest month
is December (mean precipitation, 0.49 inches). A minimum annual .
precipitation of 7.3k inches was reported in 1960, while a maximum
of 16.24 inches was reported in 1941. On a monthly basis, a maximum
value for the 3i-year period was 5.75 inches of precipitation, re-
ported in April 1941. Wide seasonal and annual variations in amounts
of precipitation are the result of variations in spring and summer
thunderstorm activity. Several heavy thunderstorms in a year can
produce 25 percent to 50 percent of the annual precipitation.
Precipitation records provided by the Wyoming state climatologistl
for 1935 to 1955 indicate that Casper data are representative of

the long-term pattern over the east-central part of the state.

Table 3.5-1 presents the estimated maximum precipitation

at any location on the property (point precipitation) for specific

durations and recurrence intervals.h’5
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Snowfall averages about 72 inches in the Casper area
anmually. A maximum of 116.8 inches was reported at Casper during
the 1972/1973 season; and & minimum of 33.6 inches was reported
during the 1941/1942 season. A maximum of 56.3 inches for an in-

dividual month was reported in April 1973.6

The absolute molsture content of the air at the site is
normally quite low. Cool temperatures, however, keep the relative

humidity at moderate levels, particularly during the winter.

Wind Speed and Direction - Long term Casper wind data

indicate that winds in the site area prevail from the southwest.
The mean wind speed is 13.1 mph, with winds during December and

January averaging more than 16 mph.6

Wind roses for the Morton Ranch and Casper areas for the
concurrent observation period of September through October 197k are
shown in Figures 3.5-1 and 3.5-2, respectively. Both wind roses
show prevailing winds from the southwest with a secondary maximum
of wind direction frequencies in the northern sectors during this
period. The Morton Ranch data show greater wind frequencies from
the west than at Casper, while Casper data show greater wind frequen-
cles from the southwest than at Morton Ranch. Wind speeds at the
proposed site appear to be, on the average, two mph stronger than
those at Casper. Figure 3.5-3 presents a wind rose for Casper for
September through October over the five-year period, 1967 through

1971. The 1974 Casper and Morton Ranch data are generally in good
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agreement with these longer term data. Thus, the Casper data
appear to be adequate for use in atmospheric dispersion calcula-

tions for the site.

Figure 3.5-4 presents the annual wind rose for the same
five-year period used to derive the two-month wind rose (Figure
3.5=3). This annual wind rose shows good agreement with the three
two-month wind roses (Figures 3.5-1 through 3.5-3), including the

prevailing southwest wind direction.

2. On-Site Meterological Program - An onsite meteorological

program was initiated August 22, 1974 in order to provide a sufficient
meteorological base, should a uranium mill be added at the site in
the future. Meteorological equipment erected and installed at the
site consists of a mechanical weather station mounted on a 10-meter
"fold-over" tower. Meteorological parameters measured are wind speed,

wind direction, and temperature.

The base of the meteorological tower is at an elevation of
5320 feet, placing the measuring equipment at an elevation of approx-
imately 5353 feet mean sea level (MSL). This compares favorably with
data collected from the Natrona County International Airport which is
at an elevation of 5338 feet MSL. Comparisons were made betﬁeen on-
site data and National Weather Service (NWS) Casper data obtained at
the Natrona County International Airport. Comparisons were also made
between onsite data and long-term local and regional climatological
data, using Wyoming climatological records, the Local Climatological
Data (LCD) for Casper, and the National Climatic Center Star Program

for Casper.
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3. Air Quality - Both nonradiological and radiological

air quality are discussed below.

Nonradiological - The proposed project site is in the

Casper Intrastate Air Quality Control Region. The region has been
classified by the U.S. Environmental Protection Agency as Priority
ITII for sulfur dioxide, nitrogen dioxide, carbon monoxide, and
oxidants; therefore, for those emissions, no limitations on equipment
are required to meet ambient standards. For particulates, the region
has been classified as Priority II, which means some particulate
emission limitations on equipment may be needed to achieve ambient
standards. The State of Wyoming's ambient air quality standards for
those emissions are presented in Table 3.5-2. These standards meet

or exceed existing Federal Ambient Air Quality Standards.

An onsite preoperational air sampling effort was performed
using the high-volume method. The sample locations are shown in
Figure 3.5-5. Particulate sample analyses are presented in Table
3.5-3. The measured particulate concentrations are less than state
and Federal 2i-hour-average standards. Results of this preoperational
survey are conslistent with concentrations measured at other times of
the year by a neighboring mining operation.* Figures 3.5-6 and 3.5-T
present the annual geometric mean trends for particulates and arthmetic
mean trends for 802, respectively, for the Casper area, which is

considered to be conservatively representative of the proposed site.

* Particulate concentrations were measured at four locations around
the perimeter of the Highland uranium mine and mill operation three
times during 1974. Reported goncentrations averaged 33 ug/m3 and
ranged between 8 and 123 1g/m3 for 24k-hour averages.
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Radiological - Surface soils and rocks of the Morton Ranch
property, and nearby mining, milling, and exploratory operations serve
as sources of natural particulate and gaseous radiocactive materials.
Gaseous radon-222 present in the air is a decay product of radium in
the native soll and rock. Radon decay results in the formation of
radioactiie daughter products which deposit on existing particulates.
The sizes of airborne particles range from sand and silt sizes down

to near-molecular sizes.

Background concentrations of airborne radiocactive materials
were measured onsite. The samples were chemically analyzed for natural
uranium, thorium-230, and radium-226. Concentrations and activities

of these materials are reported in Table 3.5-3.

. Six particulate samples were collected at four locations on
October 14, 1974, to estimate background radon-222 concentrations.
Each sample was analyzed for radon-222 daughters immediately after
collection, using an alpha-particle detector and counting system.
The sample locations, RNl through RN6, are indicated in Figure 3.5-5,

and the alpha analysis results are presented in Table 3.5-l.

The reported polonium-218 concentrations indicate the
concentrations of radon-222 required to support this daughter.
Analysis results indicated the radionuclides were close to being

in equilibrium conditions.

The reduction in concentrations from early-morning sampling

to late-afternoon sampling can be attributed to amn increase in atmospheric
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mixing, as solar heating and wind speeds increased during the day.
Sample location appears not to have influenced observed concentrations
significantly. The indicated radon concentrations agree with other
concentrations reéorted for surface air over land. Average concen=-

10 7,8

trations of 1 x 10 - and 2 x 1071° uCi/mg have been reported.

L. Diffusion Climatology - Based on the input parameters

of solar altitude, cloud cover, ceiling height, and wind speed,
atmospheric stability is classified as follows:
Pasquill Degree of

Stability Atmospheric
Classification Stability

Extremely unstable
Unstable

Slightly unstable
Neutral

Slightly stable
Stable

Extremely stable

QEEBUQW >

Table 3.5-5 presents a summary of monthly and annual
occurrences of Pasquill stability classes for Casper, Wyoming, based
on the National Climatic Center Star Program for July 1967 through
December 1971. The Jjoint-frequency distribution of wind direction
and speed by Pasquill stability class as calculated from the "star"
program for Casper data are given in Tables 3.5-6 through 3.5-11.
Good diffusion conditions (Pasquill stability classes A through D)
occur T5.7 percent of the time and are primarily the result of

moderate to strong winds, which occur over the rolling hills through

most of the year.
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Since initial investigations indicate wind speeds to be
somevwhat stronger at the proposed Morton Ranch site than at Casper,
the calculations made to support a prediction of favorable diffusion
characteristics at Casper are considered to be conservative with

respect to the project site.
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TABLE 3.5-1

ESTIMATED MAXIMUM POINT PRECIPITATION. (inches) FOR SELECTED
DURATIONS AND RECURRENCE INTERVALS FOR THE MORTON RANCH SITEC

Recurrence Interval

Duration 2 years 10 ycars 25 ycars SO years 100 ycars
1 hour 0.9 1.4 1.8 2.0 2.3
12 hours 1.5 2.4 2.8 3.2 3.6
24 hours 1.7 2.8 3.2 3.6 4.0
2 days 1.8 3.0 3.6 4.0 4.5
7 days 2.5 3.9 4.5 5.4 5.8

10 days ‘2.8 4.1 S.0 5.6 6.4




TABLE 305-2

WYOMING AMBIENT AIR QUALITY STANDARDS

Note:

Carbon Nitrogen Suspended Sul fur
Standard Monoxide Oxidants Dioxide Particulates Dioxide
- ' (ppm) (ppm) (ppm) (ug/m3) (ppn)
l.hour 35 o. 08 hadad o L L2 ] -ee
3-hour —-- - —- o—- 0.50
8-hour 9 ce- | we- ——- Cm-—
24-hour .- c-- - 150 0.10
Annual == cne 0.05 60 0.02
Bource: The Burcau of National Affairs, Incorporated.;Ehvironment

Reporter.
The Wyoning Ambient Air Quality Standards meet or exceed the
Federal Standards.
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Table 3.5-4

BACKGROUND ATRBORNE RADON DAUGHTER CONCENTRATIONS, OC®OBER 14, 197k

Parameters Concentration (uCi/mf)

Sample: RN1 218pg 0.98 x 1079 + 9.3%

. * -9
31'..3'0133212'35 pos 214py 0.82 x 10™° & 3.5%
Wind Speed: 1 mph 214p; 0.57 x 10-9 + 5.3%
Sky: Clear
Sample: RN2 218p, 1.03 x 1079 + 7.4%
Time: 0934 MDT 214 -9
Wind Direction: ENE Pb 0.80 x 10- t 3.1%
Wind Speed: 2 mph 21hp; 0.22 x 1079 & 11.9%
Sky: Clear
Sample: RN3 218po 0.62 x 107104 58.6%
Time: 1142 MDT -
Wind Direction: W 214pb 1.15 x lo-lot 9.9%
Wind Speed: 8 mph 214pj 1.27 x 107104 9.7%
Sky: Clear

218 -10

Sample: RN4 Po 1.52 x 10- + 20.7%
Time: 1330 MDT 214 py, 1.14 x 10710+ 8.7%
Wind Direction: WNW 214 : <10
Wind Speed: 12 mph Bi 0.50 x 107104 ;1.7\
Sky: Clear ="
Sample: RNS 218p, 1.40 x 10710z 22.0%
Time: 1450 MDT 214 10
Wind Direction: NW Pb 0.89 x 10 "7+ 10.7%
Wind Speed: 12 mph 214 gy 0.59 x 10710+ 17.3%
Sky: Clear : : ‘
Sample: RN6 218p, 0.33 x 10710+ 73.9%
Time: 1545 MDT 214 -10
Wind Direction: NW Pb 0.57 x 10 "7+ 13.6%
Wind Speed: 12 mph 214 i 0.46 x 10710+ 17.8%

Sky: Clear

*MDT = Mountain Daylight Time.

**Reported wind direction and speed data were obta1ned from onsite
mechanical weather station records.



TABLE 3.5-5

PERCENT FREQUENCY OF PASQUILL STABILITY CLASSES BY MONTH
FOR CASPER, WYOMING, 1967 - 1971

Class
Month A B c _D E F
January 0.0 0.1 1.4 84.6 9.8 4.2
February 0.0 0.4 2.9 78.3 12.7 5.6
March 0.0 1.7 2.7 80.7 10.2. 4.6
April 0.0 2.4 6.3 70.3 13.3 7.8
May 1.1 4.8 110 59.6 123 11.2
June 1.8 9.0  12.0 47.8 15.2 14.2
July 3.5 10.8 14.9 34.4 16.9 19.5
August 1.1 11.4 16.5 33.6 17.3 . 20.2
September 0.2 4.6 8.7 52.0 18.9  15.5
October 0.0 0.1 4.5 66.9 16.3 11.3
November 0.0 0.2 3.0 77.2  12.5 7.2
December 0.0 0.0 1.7 82.1 11.9 4.4
Annual 0.7 3.9 7.2 63.9 13.9  10.5

Source: National Climatic Center Star Program, U.S. Department of
Commerce, 1973.
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Note: The equipment at Morton Ranch
measures wind runs instead of
instantaneous wind speeds. As a
result, there are no calms.

WIND ROSE FOR THE MORTON RANCH SITE AREA FOR

Figure 3.5-1  THE PERIOD SEPTEMBER AND OCTOBER, 1974
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WIND ROSE FOR CASPER, WYOMING, FOR THE PERIOD
Figure 3.5-2 SEPTEMBER AND OCTOBER, 1974
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3.5-3 WIND ROSE FOR CASPER, WYOMING, FOR SEPTEMBER AND OCTOBER, 1967 THROUGH 1972
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3.5-L  WIND ROSE FOR CASPER, WYOMING, FOR THE PERIOD 1967 THROUGH 1972,
ANNUAL AVERAGE CONDITIONS



eepunoq esee) —

$81p0Oq 9.0
dd!

uoNEI0| 1WA ¥
aus buydwes 1y @

SINIA INIW QNNO¥DYHIANN 40 SNOILVOOT dISOdOodd

¢ ¢ .
ANV °"SHLIS DNITAWVS ¥IV @NNOYONIOVE "dLIS ¥IMOL TVOIDOTOHOILINW 6-6-¢
N
v v s ! 9 i z € v 9 9 ' z € v
1
N
o
1 £ z= i€ %€ 3 ve € = i€ %€ %€ v &«
4 4
oe 44 % @ 14 6 o€ 2z %2 @ 4
12 6 v € 144 1z
|
8l €l v ;s 9
[ |
I3 4 1) oL ]
6
N v 9 ' z € v
[
1
N P DS
9€ ~ ~ R R
1 £ 7~ % /,./8 €
9NY
s =~ TAH
—~ ~ - N Y3IMOL "L3W
® D& ® | @ L @ 8 « L] =] [ @ ®
f A | s STNAS T R
YT sy 4= x08 T e, 0N TN R ININWNINYEN e :uu.s. ®
g ¥ OGNV IHOIH|NOXX3 704
_ =
I3 Ly €z’
[t e oz 6 | >4 24 14 e Poe ||.~h “ r°
g ' v v
N.\/ Mg I Lll\l_ v
. L
3 = 7 v
! vi St
v o
9l I 8l ! €l " St o n 8t €1 v
! v
WONVY
uianos (& _J L _l_
6 8 ¢ 11 " o1 6 _ ] ¢ | I " ol [
2
Micy | MLy MZLY | mEcy




Digitized by GOOS[G



3

PARTICULATES (ug/md)
8 8§ 8 8 8
T

-
o
¥

(-]
-
-
L

g

1908 1900 1970 1971 1972 1973
YEAR

Fe ¢ ANNUAL GEOMETRIC MEAN TRENDS FOR PARTICULATES
gure 3.5-0 A5 MEASURED IN CASPER, WYOMING °

1ue/m3 30 equates to spproximately 0.00038 ppm (18 ug/m3 = 0.0081 ppm).
1s |- All of the reported snnusl sversge concentrations are well below state end federel
standerds,
172}
'E 10}
3 e
g,
‘ -
2 b
0 L 1 1 1
1987 1008 1989 1970 1971 1972 1973

YEAR

ANNUAL ARITHMETIC MEAN TRENDS FOR SO, AS
Figure 3.5-7 MEASURED IN CASPER, WYOMINGS®



Digitized by GOOS[G



l.

2.

5.

3.5 REFERENCES

Lowers, A. R, 1960. Climate of Wyoming. Washington, D.C.:
U.S. Department of Commerce.

Thom, H. C. S. 1963. Tornado Probabilities. Monthly Weather
Review 92:730-736.

Thom, H, C. S. 1968. New Distributions of Extreme Winds in
the United States. Journal of the Structural Division,
Proceedings of the American Society of Civil Engineer. Vo. 94
No. T:1787-1801.

Hershfield, D. M, 1961. Rainfall Frequency Ailas to the
United States for Durations from 30 minutes to 24 hours and
Return Periods from 1 to 100 years. Technical Paper 40.
Washington, D.C.: U,S. Weather Bureau.

Miller, J. F. 1964. Two to Ten Days Precipitation for Beturn
Periods of 2 to 100 Years in the Contiguous United States.
Technical Paper No. 49. Washington, D.C.: U.S. Weather Bureau.

Local Climatological Data - Summary with Comparative Data,
1973. Casper Wyoming. U.S. Department of Commerce.

Raabe, O. G. 1969. Concerning the Interactions that Occur
Between Radon Decay Products and Aerosols. Health Physics.
1T7:177-185. )

Lockhart, L. 1964. Radioactivity of the Radon-222 and Radon-220
Series in the Air at Ground Level. In Natural Radiation Envi-

ronment, ed. J. A, S, Adams and W, M, Lowder. Chicago: University

of Chicago Press.

U.S. Envirommental Protection Agency, 1973, The National Air

Monitoring Program: Air Quality and Emission Trends Annual
Report (Vols. 1 and 2




Digitized by GOOS[G



3.6-1

3.6 BIOLOGY

Information on the vegetation and wildlife on the Morton Ranch
property was obtained from a survey of the literature and a field study.
The field study consisted of surveys of the terrestrial vegetation and
wildlife and of the aquatic organisms at eight biological sampling

sites on the property.

1. Vegetation - The Morton Ranch property is located on the
western edge of the North American prairie. Vegetation in that region
is characterized primarily by grasses and sagebrush, with very few
trees. This pattern of vegetation is largely the result of a lack of

precipitation (see Section 3.5) and a high evapotranspiration rate.

Vegetation on the property consists of a variety of plant
species (Table 3.6-1). Preliminary studies indicate that the terres-
trial plant community on the Morton Ranch property is a sagebrush-grass
association (Figure 3.6-1). The composition of this association varies
from site to site, due primarily to differences in the amount of
available soil moisture, the degree of adaptation of the plant species
to withstand drought conditions, and the current and past grazing
practices. There are at least three fairly distinct variations of
the sagebrush-grass association on the Morton Ranch property: blue
grama/big sagebrush; big sagebrush/crested wheatgrass/needle and

threadgrass; and western wheatgrass/snakeweed.

An aquatic and a riparian community are also established

on the Morton Ranch property.
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Aquatic samplings of Periphyton included:

(1) Grass-green algae of the genera Scenedesmus,
Kirchneriella, and Cloeterium.

(2) Diatoms of the genera Tabellaria, Diatoma, Synedra,
Asterionella, Cocceneis, Rhoicosphena, Frustula,
Navicula, Anomoeneis, Pinnularia, Gomphonema, Cymbella,
Amphora, and Nitzschia.

(3) Blue-green algae of the genera Agmenellum, Anabaena,

and Lyngbya.

Vascular plants such as the buttercup were also collected.
These aquatic plants are found along the north fork of Box Creek and

around ponds in the area.

Riparian habitat is common in the low-lying areas along the
north fork of Box Creek. Cordgrass and marsh species such as horsetail
and rushes are prevalent. A few cottonwood trees, willow and greasewood

also grow along the lower drainage.

No unique, rare, or endangered plant species were observed

on the Morton Ranch property.1

2. Wildlife - The short-grass prairie habitat of the
Morton Ranch property supports a diverse fauna of big game, medium-
sized and small animals, birds, reptiles, amphibians, fish, and
arthropods. Several species are important to human beings as game
animals, while all of the species are factors in maintaining this

ecosystem.
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Big Game - Pronghorn and mule deer are the two big-game
species found on the property (Table 3.6-2). The pronghorn prefers
the open expanses of grasslands and sagebrush cbmmon in the area
and is a year-long resident of Morton Ranch. This species feeds
mostly on shrubs but does eat lesser amounts of forbs and grasses.
Sagebrush, the dominant shrub on the property, makes up over 75 percent

of the pronghorn's dlet in the winter.Z

Present range conditions and
management policies maintain an average density of approximately five
or six pronghorn per square mile in the vicinity of the ranch.3 Mule
deer prefer more rugged terrain, with adequate cover, than most of
the Morton Ranch property offers; consequently, they are not as
abundant there as pronghorn. There is probably an average of fewer
than two mule deer per square mile on the ranch.3 Mule deer rely
heavily on trees and shrubs for food throughout the year, though in
N

spring they eat more grasses and forbs than in other seasons.

Medium-Sized Mammals - Medium-sized mammals expected to live

on the Morton Ranch property include the black-tailed jackrabbit,
white-tailed jackrabbit, desert cottontall, coyote, red fox, badger,
striped skunk, and raccoon (Table 3.6-2). Medium-sized mammals are
important in the food chain of the prairie ecosystem as herbivores,
carnivores, or omnivores. Many of them are also useful to people as

game or furbearing animals.5

Small Mammals - Small mammals are by far the most numerous

mammals on the Morton Ranch property, and rodents are the most commonly

observed small mammals (Table 3.6-2). People seldom see them because
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of their normally nocturnal and burrowing behavior. Their abundance,
however, makes them important as herbivores and as prey for larger,
predatory mammals and for raptors. Live-trapping on the Morton
Ranch property during July and August 1974 indicated

that deer mice and thirteen-lined ground squirrels are the most
plentiful rodents. The Wyoming pocket mouse was relatively abundant
and the Ord's kangaroo rat was found in sandy habitats. The meadow
vole was trapped in moist grassy areas adjacent to the north fork of

Box Creek.

Bats - Bats are expected to be most active around ponds
and small creeks, where they find flying insects. Although little
is known about the abundance or the specific habits of bats in eastern
Wyoming, it is believed that the small-footed myotis, long-legged
myotis, long-eared myotls, big brown bat, hoary bat, silver-haired
bat, and Townsend's big-eared bat may occasionally utilize the
property; however, none were observed during the July-August 19Tk

survey on Morton Ranch property.

Birds - A variety of birds use the Morton Ranch property
for a permanent or seasonal residence or as a temporary resting place
during migration (Table 3.6-3). The birds function as herbivores,
insectivores, predators, and scavengers. As such, they are an im-
portant group in maintaining stability in various food chains of

the ecosystem.

Upland Game Birds - The sage grouse, and mourning

doves are upland game birds that have been observed on the Morton
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Ranch property. Sage grouse are relatively abundant in fhe area.
They are extremely dependent on stands of sagebrush for food and
cover, and on waterholes for drinking water. The Morton Ranch
property has an abundance of both. During field surveys conducted

in July and August 1974, sage grouse droppings were prevalent in

some sagebrush areas. Sage grouse are the most heavily hunted upland

game bird in the state.

Mourning doves, which are found throughout the property,
are now considered a game species in Wyoming. Doves feed chiefly on
fordb and grass seeds. Mourning dove nests are constructed in the few
trees along Box Creek and in sagebrush and other shrubs in places

where trees are not avallable.

Waterfowl - Many species of waterfowl live on the
property, either permﬁnently or seasonally (Table 3.6=3). Others
use it as a resting area during migratory flights over eastern
Wyoming. Several ponds in low-lying areas and along the north fork
of Box Creek provide suitable breeding habitat for several species
of ducks, especlally during years when sufficient rainfall fills
many of the stock ponds. The mallard, blue-winged teal, green-
winged teal, and American widgeon were observed on the ranch. Of

these, the mallard 1s the most abundant.

Several species of shorebirds utilize the stock ponds
and the areas bordering the north fork of Box Creek. The great blue
heron, killdeer, lesser yellowlegs, and California gull have been

observed (Table 3.6-3).
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Raptors - Several raptorial birds range over the
Morton Ranch property (Table 3.6-3). Although some are much more
common than others, none is abundant, which is the general rule for

third-order consumers.

Raptors observed on the Morton Ranch property in the
July-August 1974 survey include the golden eagle, ferruginous hawk,

marsh hawk, Swainson's hawk, and rough-legged hawk.

Other Birds - The short-grass prairie is suitable
habitat for several species of small birds. The most common species
observed on the ranch were the common raven, western kingbird, horned
lark, loggerhead shrike, western meadowlark, lark bunting, vesper
sparrow, McCown's longspur, and redwinged blackbird (Table 3.6-3).
Most of them are seedeaters or insectivores. Their nests are usually
built on the ground or in shrubs, and occasionally in trees if they
are available. Most of the birds migrate from the area during the

winter.

Reptiles and Amphibians -vSpecies of reptiles and amphibians
. are not as numerous in eastern Wyoming as in parts of the country
where winters are not so severe or where moist habitats are more
common. The July-August 1974 survey noted the northern prairie
lizard, sagebrush lizard, and the eastern short-horned lizerd. Am- ,
phisians observed were the leopard frog and the bullfrog. The leopard
frog is by far the most commonly observed amphibian in the area and

is found around most ponds during the spring and summer.
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Fish - Three species of fish were found in ponds associated
with the north fork of Box Creek (Table 3.6-4). The fathead minnow
was abundant in both ponds sampled. The flathead chub and the white
sucker were found in one pond but in much smaller numbers. The stock
ponds and ponds assoclated with the intermittent north fork of Box
Creek are not acceptable habitats for any species of game fish
because many of the ponds are dry at times during the year. Those
that do not dry up are likely to be eutrophic; therefore, undesirable

as aquatic habitat by game fish.

Arthropods - Arthropods are by far the most abundant animals,

in terms of both species and total numbers, on the Morton Ranch

property.

Grasshoppers, thrips, leaf bugs, seed bugs, treehoppers,
froghoppers, leafhoppers, aphids, leaf beetles, snout beetles, and
plant mites are examples of the many arthropod herbivores that live
abundantly in grasslands. Examples of predatory arthropods that
inhabit the Morton Ranch property include dragonflies, praying
mantises, assassin bugs, ground beetles, ladybird beetles, robber
flies, spider wasps, and wolf spiders. Arthropods functloning as
scavengers include earwigs, hister beetles, carrion beetles, dermestid
beetles, dung beetles, blowflies, and flesh flies. Many arthropods
also occur in the riparian and aquatic habitats of Morton Ranch

(Table 3.6-5).

Endangered Wildlife - Four species whose ranges include

Wyoming are listed as endangered by thé U. S, Fish and Wildlife

Service.6 The possibility exists that two of these, the American
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peregrine falcon and the black-footed ferret, may occur from

time to time on the Morton Ranch property.

A survey of the peregrine falcon in 1964/65 indicated
that approximately 25 breeding pairs occurred in Colorado and

Wyoming.7

Cliffs seem to be an lmportant component of their habitat.
Since there are no pronounced cliffs or established perch sites on
the Morton Ranch property, it is highly doubtful that American

peregrine falcons would nest in the area.

The black-footed ferret is closely associated with prairie
dogs, its main source of food. The prairie dog has not been observed
and is not expected to occur on the Morton Ranch. The black-footed
ferret is extremely rare, even in areas inhabited by prairie dogs
and thus the likelihood of their inhabiting the Morton Ranch property

is extremely small.

Populations of two other species that may live in the
vicinity of the Morton Ranch property are considered threatened.

8
These include the prairie falcon and the spotted bat.

Prairie falcons prefer cliffs for nesting and therefore

are not expected to breed on the Morton Ranch property.

The probability is extremely low that spotted bats would
be found on the ranch since their main range is in the south and west

of the state.
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The ferruginous hawk and the burrowing owl are listed
as "status undetermined" by the U. S. Bureau of Sports Fisheries
and Wildlife.9 The ferruginous hawk was observed over the Morton
Ranch property in 1974 during field surveys. The burrowing owl,

10 is

which is listed as rare and endangered by the state of Wyoming,
locally common in many areas of the West. Although none have been
observed on the property during field surveys, burrowing owls may

possibly inhabit the area from time to time.

Wyoming also designates the western smooth green snake as
rare and endangered. The range of that snake may include the Morton

Ranch property, although it was not observed during field surveys.

The northern swift fox (locally called the kit fox) is
considered rare by the State of Wyoming and may occasionally inhabit

the Morton Ranch property.
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TABIE 3.6-1

PIANRTS OBSERVED DURING FIELD STUDIES ON THE MORTON RANCH

PROPERTY

Mentha arvensis

Scientific Name Common Name
TREES, SHRUBS, AND SUCCULENTS
Artemisia cana Silver sage
Artemisia tridentata Big sagebrush
Chrysothammus viscidiflorus Rebbitbrush
Eurotia lanata Winter fat
Mammilaris sp. Pincushion cactus
Opuntia polyscantha Prickly pear
Populug spp. Cottonwood
Sarcobaties vermiculatus Greasewood
Yucca glauca Spanish bayonet
FORBS

Achillia lamulosa Yarrow
Allium sp. Onion
Antemnaria sp. Pussgy-toes
Artemisia frigida Fringed sage
Astragalus sp. Milkvetch
Castilleja coccinea Indian paintbrush
Cleome serrulate Rocky Mountain bee plant

setum 8p. Horsetail
Eriogonum sp. Eriogomum - perennial buckwheat
Gutierrezia sarothrae Snakeweed
Helianthus petiolarius Prairie sunflower
Jymenopappus sp. Hymenopappus
c.f. Lactuca pulchella Blue lettuce
Lepidium spp. Pepperweed
Melilotus spp. Prairie clover

Mint



TABIE 3.6-1 (Contimued)

Scientific Name

Comnon Name

FORBS (continued)
Mirabilis linearis
Phlox hoodii
Rudbeckia c¢.f. occidentalis
Rumex crispus
Sagittaria cuneata
Salsola kali
Taraxacum officianale
c.f. Verbena bracteata

GRAMINOIDS
Agropyron cristatum
Agropyron amithii

Agropyraon spicatum
Aristida fendleriana

Boutelous gracilis
Bramus tectorum
Calamovilfa longifolia
Carex filifolia

Juncus balticus

Juncus torreyi
Keoleria cristata
Muhlenbergia asperifolia
Omg_lpsis hymenoides
Poa secunda

Poa sp.

Sitanion hystric
Spartina pectinata
St_:lgg camata

Nerrow leaved four-o'clock
Hood's phlox

Coneflower

Dock

Arrowhead

Russian thistle

Dandelion

Bracted vervain

Crested wheatgrass
Western wheatgrass
Bearded blue-bunch wheatgrass
Fendler three-awn

Blue grama

Cheatgrass

Prairie sandreed
Threadleaf sedge
Baltic rush

Torrey's rush
Junegrass

Scratchgrass

Indian rice grass
Sandberg's bluegrass
Dropseed

Squarreltail grass
Prairie cordgrass
Needle-and-thread grass




TABLE 3.6-2

MAMMALS OBSERVED ON THE MORTON RANCH PROPERTY
DURING THE JULY-AUGUST, 1974 SURVEY

Scientific Name Comﬂon Name
BIG GAME
Antilocapra americana Pronghorn
Odocoileus nemionus Mule deer

MEDIUM-SIZED MAMMALS

Mephitis mephitis Striped skunk
SMALL MAMMALS
Dipodomys ordii Ord's kangaroo rat
Microtus ochrogaster Prairie vole
Microtus pemnsylvanicus Meadow vole
ch leucogaster Northern grasshopper mouse
Perognathus fasciatus Wyoming pocket mouse
Peromyscus maniculatus Deer mouse
Reithrodontomys megra.lotls Western harvest mouse

Spermophilus triecemlineatus Thirbeen;lined ground squirrel
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TABLE 3.6-3

BIRDS OBSERVED ON THE MORTON RANCH PROPERTY
DURING THE JULY-AUGUST, 1974 SURVEY

Scientific Name

Common Name

UPIAND GAME BIRDS

Centrocercus urophasianus

Zenaidura macroura

WATERF OWL
Anas carolinensis
Anas discors
Anas platyrhynchos
Mareca americana

SHOREBIRDS
Ardea herodias
Capella gallinago

Charadrius vociferus

Larus californicus
Totanus flavig_e;s

RAPTORS
Aquila chrysaetos
Buteo lagopus
Buteo regalis
Buteo swainsoni

Circus cyaneus

OTHER BIRDS

A__gLelaius )Phoeniceus

Alauda arvensis

Calmog_pize melanocorys

Calcarius lﬂcn:lcus

Sage grouse
Mourning dove

Green-winged teal
Blue-winged teal
Mallard

American widgeon

Great blue heron
Cammon snipe
Killdeer
California gull
Lesser yellowlegs

Golden eagle
Rough legged hawk
Ferruginous hawk
Swainson's hawk
Marsh hawk

Redwinged blackbird
Skylark

Lark bunting
Lapland longspur



Table 3.6-3 (Continued)

Scientific Name

Common Name

Chordeiles minor

Corvus corax

Eremophila alpestris
Lanius ludovicianus

Molothrus ater

Passerculus sandwichensis

Petrochelidon pyrrhonota

Ploa pica
Pooecetes gramineus

Rhynchophanes mccownii

Sturnella neglecta
Tyrammus verticalis

Common nighthawk
Common raven
Horned lark
Loggerhead shrike
Brown-headed cowbird
Savannah sparrow
Cliff swellow
Black-billed magpie
Vesper sparrow
McCown's longspur
Western meadowlark
Western kingdbird



TABLE 3.6-4

ABUNDANCE AND SPECIES OF FISH COLLECTED ON THE MORTON
RARCH PROPERTY

Scientific Name Common Name Study Site 5 Study Site 6
Family Cyprinidee Minnows and carps
Pimephales promelas Fathead minnow 346 1
Hybopsis gracilis Flathead chub - 9
Family Catostomidae Suckers
Catostamus White sucker - T 14

camersoni




Digitized by GOOS[C



*pajuNoD 30u Anq jusssxd seM WSTUBIIO SU3 8910U0 xx%

_cwo G2g aod smeTuwdIo JO ISqUMYN %

2
X X X X X b 4 sureT) gpodRoaTad
X X X x x X sTyeug epodoxysep
BOSNTTON
- - - - - € 8040997 WSUTPNITH
- 6 2 - - - swIoaqiTes djenby 939920870
SpFrswuy
1 - - T - - S93TW J338M SUTIeOBIPAY
€ 2 - - g8 ot spnog wpodydmry
89983 8NLL)
- 9 - - - 2 SOTTISTDYRD wx23.doqoTay,
seTTIucBeIq
| - - € T T ‘ soTTFTOsWRQ 838UOPO
- - - - - r s8nq snal wxaqdywely
L 2 L 2 g 9 SOTTIAVK sx93doxowsydy
ot 62 et s €T (4] S9TTJ NIl Bsx93dq
$3098u]
spodoaqa.xy
€ 2 T € 2 T SWeN UOWIOD BSYT) pus I9DI0
woT3e3S UOT39IE
9 9378 Apn3g 9378 Aon3s

6-9°t TIAVL

*3ALIS FIINVS HOVE IV QALOTTIO0 SWSINYDHO OILVNOV 40 WAEWNN



Digitized by GOOS[Q



E Dry Grassland (Agsm - Dist) E Big Sagebrush (Artr) I_i_—' Ponderosa Pine Forest (Pipo)

Scoria Grassland (Agsp) Silver Sagebrush (Arca) Broadleaf Forest (Posa)

@ Sandhills Grassland (Cavi) EI Greasewood (Save)

3.6-1  VEGETATION TYPES OF NORTHERN CONVERSE COUNTY, WYOMING



Digitized by GOOS[G



2‘

10.

3.6 REFERENCES

Smithsonian Institution. 1975. Report on Endangered and
Threatened Plant Species of the United “States. U, S.

Government Printing Office. Serial No. O&-A.

Bayless, S. R. 1969. Winter Food Habits, Range Use, and
Home Range of Antelope in Montana. Journal of Range

Management 33:539-551

Pate, L. 1972. A Brief Inventory of the Wildlife Resources
in the Highland Flats Area of Converse County. In Environ-

mental Statement, the Highland Uranium Mill. U. S. Atomic
Energy Commission, March 1973. Docket No. 40-8102.

Kufield, R, C.; O. C. Wallmo; and C. Feddema. 1973. Foods
of the Rocky Mountain Mule Deer. Forest Service Research
Paper RM-111. Washington, D.C.: U. S. Department of
Agriculture.

Wyoming Game and Fish Commission. 1972. Annual Report of
Big Game Harvest. 197l. Cheyenne.

Bureau of Sport Fisheries and Wildlife. 1973. Threatened
Wildlife of the United States. Resource Publication 11L.

thhington,‘ﬁf C.: U. S. Department of the Interior.

Enderson, J. H. 1969. Population Trends Among Peregrine
Falcon Populations, ed. J. J. Hickey. Milwaukee: University

of Wisconsin Press.

Bureau of Land Management. 19T4. Habitat Management Series
for Endangered Species. Report No. 8, Prairie Falcon;
Report No. 4, Spotted Bat. Washington, D. C. (USDI).

Bureau of Sport Fisheries and Wildlife. 1973. Threatened
Wildlife of the United States. Resource Publication 11%.
Washington, D. C. (USDI).

Wyoming Game and Fish Commission. Undated. Wyoming's Rare
and Endangered Wildlife. Cheyenne.




Digitized by GOOS[Q



3.7-1

3.7 HISTORICAL AND ARCHAEOLOGICAL SIGNIFICANCE

History - There are no sites on or within the immediate vicinity
of the Morton Ranch property which are listed in the National Register
of Historic Places. In response to an inquiry, the chief of the
Wyoming Historic Division confirms this and notes that to their
knowledge, no site or structure presently being nominated, being
considered for nomination or listed in the state inventory for
possible future nomination would be affected by this project. TVA
is in the process of further investigation to identify the existence

of potentially significant historic sites.

Archaeology - An archaeological survey of the area that would
be affected by the proposed mining project was conducted by personnel
from the University of Wyoming anthropology department, under the
direction of George M. Zeimens, assistant state archaeologist. One
significant find was uncovered during the survey. It is located
approximately two miles from any currently planned mining activities.
The site appears to be a large campsite, containing information on
such activities as stone-tool working and manufacture, food procure-
ment, and food preparation. As many as three, and possibly four,
cultural periods, ranging in date from 2000 B.C. to the historic
period, may be represented at the site. For this reason the Wyoming
state archaeologist considers this find worthy of nomination to the

National Register of Historic Places and indicates it has already

been placed on the Wyoming Register of Archaeological Sites.
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3.3 SOCIOECO.IOLY

This section discusses past and present socioeconomic conditions
and offers some considerations to future development of Converse

County as assessed by the Stale of Wyaming.l

1. Population and Income - The population of Convers: County

as well as the incorporated areas of Douglas and Glenrock, have experienccd
some marked fluctuations since 1940 (Table 3.c-1). Population ‘lecre-scs

in the 1940's and 1962's are attributed to declining employment oppo-tunitics
in the agricultural sector. Since the 1970 Census, additional .lata "as

shown the total population in the county increased morc thaa 1 pere.nt
between 1972 and 1973. This reverse trend in population declinc is

associated primarily with increased activities involving minera’. cxt -acti: as.

Population density in Converse County in 1972 averaged 1.l
persons per square mile compared to the State average of 3., Density
in the vicinity of the Morton Ranch property is estimated between M.

and 0.2 persons per square mile.

Population projections for Converse County, developed vy
Federal and St~t~ acencles and academic institutions are shown in Table
3.8-2. These projections have allowed for various assumptions regarding
future development. For this discussion, Alternative Future 1, shown in
Table 3.8-2, is used because this assumption takes into account the energy
development projects for firms which had signed (as of May, 197!t) or were
expected to sign contracts, and for publicly announced projects. Population
changes for the incorporated areas of Converse County, associated with

Alternative Future 1 are as follows:l
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197 1980 1985 1990
Douglas 232 1801 2262 2262
Glenrock 55 653 728 728

Personal income (total and per capita) accruing to Converse
County residents has increased anmually since 1950 (Table 3.8-3). Total
personal income rose by almost 16 percent during 1971, as did per capita
income. Major sources of personal income in 1975 included agriculture
(23.9 percent); transportation, commnication, and public utilities

(19.6 percent); and contract construction (17.7 percent).

Income data gathered during the 1970 Census of Population
showed that Converse County families had a mean income of $9191, and a
median income of $894T. Statewide statistics were higher for mean

income ($10,127) but slightly lower for median income ($8943).

2. Community Infrastructure - Project employees and project-

related secondary employment are expected to be distributed principally
in the Douglas and Glenrock communities; therefore, existing comrmnity

infrastructure is considered for these areas.

Water - Douglas currently gets most of its potable water from
natural springs having a capacity of approximately 1150 gallons per
minute (gal./min.). When demand exceeds spring capacity, up to 1000
gal./min. may be drawn by pumps from the North Platte River. Existing
storage capacity totals 3 million gallons. Average per capita con-
sumption is about 200 gallons per day (gal./day), or 431 gal./min.
total. Peak usage is about 550 gal./day per capita, or 1300 gal./min.

total.
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Glenrock recelves its potable water from six wells. System
transmission capacity is presently 600 gal. /min.; existing storage
capacity totals 150,000 gal. Daily peak demand reaches 200,000 gal.

The municipal water systems presently has no excess capacity.

Sewer/Solid Waste - Primary sewage treatment in Douglas is

provided by a lagoon two-pond (cell) system with a capacity of 450,000
gal. /day Secondary treatment will be required by 1977 to comply with
EPA specifications. Current best estimates indicate that sewage treat-

ment facilities are at or very near capacity.

Glenrock also has a primary sewage treatment facility with
two small lagoon cells. An additional cell is currently required,
since existing cells cannot be expanded and the system is operating

at capacity.

Both coomnities use the landfill disposal system for

solid waste.

Recreation - Converse County provides mumerous opportunities
for outdoor recreation. The hunting of big game and upland game is a
major recreational activity, particularly in northern Converse County.
Parks and other recreational facilities are listed in Table 3.8-4. The
city-county parks and playgrounds have facilities for picnicking,
baseball, and children's recreation, in addition to the Douglas

Golf Course and the Jackalope Plunge (a municipal swimming pool).
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Schools « Douglas Unified School District No. 1 and Glenrock
Unified School District No. 2 serve the educational needs of Converse

County. Combined enrollment in fall 1973 was 1783 students.

Douglas Unified School District No. 1, which covers the
eastern two-thirds of the county, had a fall 1973 enrollment of 1104
students, an average student-teacher ratio of 15.5 to 1, and an inventory
of nine elementary schools and one Jjunior-senior high school. Maximum
enrollment capacity was set at 1320 students. Four of the schools (grades

k-8, total capacity of 60) are located in northern Converse County.

Glenrock Unified School District No. 2, which covers the rest
of the county, has four elementary schools and one junior-senior high
school. Total fall 1973 enrollment was 679, with an average student-
teacher ratio of 21.L to 1. School facilities had a maximum enrollment
capacity of 801, and the utilization rate was 85 percent. Future con-

struction plans call for additional capacity for 325 students.

Health Services = The Memorial Hospital of Converse County,

in Dourlas, currently has a bed capacity of 32; it had 587 adult admissions

in 1973, which constituted a 22 percent occupancy rate.

Three general practitioners currently serve Converse County,
two in Douglas and one in Glenrock. Surgery is performed in Casper, since

Converse County does not have a resident surgeon.

The Wyaming Counseling Service provides Converse and MNiobrara

counties with mental health counseling.
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Michael Manor, a 59-bed nursing care facility is located in
Douglas. This private nursing home was filled to 93 percent of its

capacity during 1973.

3. Housing - The 1970 U, S. Census of Housing provides the
most comprehensive inventory available of housing conditions within
Converse County. At the time of the 1970 Census, a total population
of 5932 persons occupied 2247 year-round housing units; of these,v1359
units were owner-occupied and 589 were rented. A total of 289 w.its
were vacant, representing a vacancy rate of 12.9 percent. The ycar-
round housing units iincluded single family dwellings, multi-family
dwellings, and mobile homes. Same of these units, mostly in the rural

area, lacked some or all plumbing facilities.

In the 1970 Census, Douglas was classified as the only urban
area within Converse County; Glenrock data being included in the rural

category.

The median housing value, both urban and rural, was $15,100;
which was $300 less than the State median. Urban housing values tended

to be higher than those in rural areas.

4., Regional Econamic Activity - Employment trends provide an

indication of the level and camponents of econamic activity within a
region. Decause the proposed project will affect employment primaril;-
within Converse County, employment date for only that county are prescnted

in Table 3.8-5.

Agriculture employment has declined since 1965 but still. re-

mains a major employment sector in Converse County. Over this same period,
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employment has gained in transportation, communications, and util-
ities; and mining. The total labor force decreased about 6 percent
between 1965 and 1970, while in the period 1970-1972 the total labor
forces expanded 18.5 percent, with significant employment gains in

mining; construction; and transportation, communications and utilities.

Employment projections developed for Converse Countyl, cor=-
responding with the population projections previously discussed,
show significant future changes. These postulated employment changes

show incremental fluctuations as follows:

Year Implied Employment Change
1975 4038
1980 3262
1985 3825
1990 3825

Economic Sectors - Significant economic sectors within

Converse County are agriculture, trade, services, and mineral extrac-
tion, the basic econamic sector being agriculture. Statistics for
1969 showed the county with a total land area of approximately 2.Th
million acres, with 2.56 million acres of the total in farms (93.3
percent). The value of all farm products was $9.1 million, an 81
percent increase over the 1964 total ($5.0 million). Livestock and
livestock products were valued at $8.8 million (96.5 percent of the

total value).
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Productivity, as measured by total output for 1974, increased
over 1970 in beef cattle, dairy cows, hogs, hay, and dry beans. All
other categories declined in total output. Converse County produces a
significant portion of the state total in stock sheep, cows, cattle,

and oats.

The 1972 Census of Wholesale Trade (USDC) report 10 whole-
sale establislments within Converse County having sales of $7.9 million.

The state had 792 wholesale establisiments with $653.1 million in sales.

Federal govermment statistics for retail trade within Converse
County (1972) showed 114 retail establishments with sales exceeding
$12,6 million. Most of these establishments (73) were located within
Douglas and generated a sales volume exceeding $9.4 million. Food
stores produced the greatest dollar volume of sales ($3.1 million),

vwhile automotive dealers generated sales amounting to $2.3 million.

Selected Service Industries - Converse County contained 75

selected service establishments in 1972. Total receipts were about
$1.5 million. Of the total, Douglas supported 58 establishments which

generated receipts of $1.2 million.

Resource Extraction - Resources extracted in Converse County

include coal, uranium, oil, and natural gas. There are two operating
coal mines in the county. A uranium mine and mill, located north of
Douglas, processes 3400 tons of uranium ore per day. Producing oil
fields are located in the Glenrock area, while natural gas is extracted
from deposits in the Shawnee area, which is approximately 21 miles east

of Douglas.
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5. Public Finance - Expenditures by the governments of

Converse County and Douglas for fiscal 1972-73 are outlined in Table

3.8-6. Education accounts for nearly one half of the total.

Reverues by source (fiscal 1972-T3) are listed in Table
3.8-7. Property taxes generated more than 75 percent of total

revenues.

Total assessed valuation of real and personal property
within Converse County has increased sharply since 1970, as shown

below:

Total Assessed Valuation
Year (Converse County)

1970 $52,755,197
1973 272,236,561
1974 84,904,679




Table 3.8-1

HISTORICAL POPULATION: CONVERSE COUNTY AND ITS MUNICIPALITIES

Year Converse County Douglas Glenrock
1940% 6631 2205 1014
:1950’ 5933 2544 1110
1960% 6366 2822 1584
1970% 5938 2677 1515
1972 6700 NA NA
1973° 6800 NA NA
1974° 7100 4800 NA

2y.s. Census of Population.
bEstimated by U.S. Department of Commerce.

Costimated by Wyoming Department of Economic Planning and Development
(DEPAD).
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Table 3.8-3

PERSONAL INCOME: CONVERSE COUNTY2

Year Total ($ million) Per Capita
1950 - 8.7 $1467
1959 15.4 $2494
1962 16.6 $2869
1969 21.7 $3706
1970 23.2 $3,977
1971 29.2 $3,968

1972 33.8 $4,644




Table 3.8-4

OUTDOOR RECREATION FACILITIES: CONVERSE COUNTY AND VICINITYS

Facility Acres

City -~ Douglas and Glenrock

Douglas Baseball Park 9
Douglas Golf Course 30
Douglas Riverside Park 3
Douglas Washington Park 9
Glenrock City Park 10
Jackalope Plunge (Douglas) 3
County
Ayers Natural Bridge (12 miles west of 1h

Douglas -U.S. I-25)
Converse County Park (9 miles S/SE of Glenrock) 2500

State

Fort Fetterman Historic Site (Orpha) 60

Wyoming State Fair Grounds (Casper) 109
National

Thunder Basin National Grasslands 185,708

(North of Morton Ranch Property)




Table 3.8-5

EMPLOYMENT DATA FOR CONVERSE COU'NTYh
1965 1970 1971 1972*
Total Work Force 2770 2600 3070 3080
Unemployed 90 110 100 120
Unemployment Rate 3.8 4.2% 3.3% 3.9%
U.I.-Covered Enploynentb _ 1030 1090 1480 1540
Manufacturing S0 20 20 20
Nonmanufacturing 980 1070 1460 1520
Agriculture 20 20 30 25
Mining 80 185 230 240
Transportation, Communications,
and Utilities 190 210 250 350
Construction 220 170 390 345
Trade 330 330 360 350
Finance, Insurance, and Real
Estate 40 SS S0 60
Services 100 130 150 150
Government 0 0 0 0
Noncovered E-ploy-enta
Nonagricultural
Nonprofit Institutions 30 10 10 30
Domestic . 70 S0 60 60
Self-Employed and Unpaid Family 440 290 360 350
Federal Government 70 S0 60 60
Railroads 10 10 10 1od
State and Local Governments 400 460 480 410
Agricultural
Wage and Salary Workers 240 190 180 2807
Self-Employed and Unpaid Family 390 340 330 290

‘Yur-to-yur data are not comparable (specifically in Services and in State and Local Government
categories) due to the inclusion of nonprofit and reimbursable employers and workers in covered
employment beginning January 1, 1972.

bEligi.ble for unemployment insurance benefits.
clueugible for unemployment benefits.

41972 data may not be comparable to previous years due to benchmark revisions based on 1970 census
information.
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3.9 OTHER

1. Noise - A survey of onsite background noise was per-
formed October 14, 197k, with measurements being made at sample sites
RN1 through RN6 (Figure 3.5-5). A windscreen was used, and a sound
level meter was placed in the "slow response" mode. Sound-level
meter calibration was checked before each measurement. The results

are presented in Table 3.9-1.

The A-scale measurements were low and fairly consistent from
one sample site to another, ranging between 27 and 38 dB, but B- and
C-scale readings varied fraom site to site. By switching from C to B
to A scales, measurements became increasingly weighted toward higher-
frequency nolse. Differences observed between A-, B-, and C-scale
noise levels indicate the existence of lower-frequency noise at each
site, and increases in B- and C-scale (especially C) noise levels from
the first to the last measurement indicates an increase in lower-
frequency noisé which can be attributed to an increase in surface wind

speed during sampling.

The noise measurements allow an estimate that the normal
background equivalent sound level, Leq(2h)l, is approximately 30 dB

and the day-night weighted equivalent sound level, L is approximately

dn’

37 dB. The Ld is defined as the A-weighted average sound level in
n .
decibels during a 2h4-hour period, with a 10 dB weighting applied to

nighttime (10 p.m. to 7 a.m.) sound levels.

Ambient noise levels appear to be established by natural

sources over most of the site. Nearby mining and milling activities
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should not be concidered significant sources of noise, cxcept possibly
during blasting, which occurs infrequently, and which did not occur

during the background noise measurement program.

The natural background level obviously increases during
high winds and thunderstorms. Thunderstorms can have noise levels of
up to 120 dB(A) for very short periods of time. Natural disturbances

of the background noise level can also be caused by wildlife.

2. Radiological Background - Baseline information on radiation

was collected in order to assess and monitor any environmental impacts
resulting from the possible release of radioactive materials by the
proposed uranium mining project. This information consisted of
measurements of background radiation levels and concentrations of

natural radioactive materials.

Background radiation from all sources was measured by means
of film and thermoluminescent dosimetry techniques. This was done by
field measurements at 15 monitoring points on or near the project
site plus five dosimeter packets placed in offices in Casper, Wyoming
for control purposes. All dosimeters were analyzed after 38 days to
determine amounts of radiation exposure. The control groups received
the same exposure as dosimeters placed in the field. All the dosimeters
showed a total exposure of 13 milliroentgen (mR) of radiation or an

annual background radiation exposure of 125 mR.

Background levels of airborne contaminants were measured at

several locations on or near the project site. These locations are
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shown in Figure 3.5-5. At locations HV1 and HV2, 12-hour particulate
samples were collected on preweighed glass fiber filters using a high-
volume sampler. Six samples were collected from four locations within
the site boundaries to measure alpha-active radioactive daughter
products of radon-222 to indicate concentrations of the radon parent.
The results of the radiological measurements are summarized in Tables

3.5-3 and 3.5-k.

Samples of soil and vegetation were collected at four
locations on the Morton Ranch property. Analyses were performed

on these samples and the results presented in Table 3.9-2.

Many of the samples of overburden obtained in the geological
studies were analyzed for gross alpha activity and gross beta activity.

The results of the analyses are recorded in Table 3.9-3.

Samples of surface water and groundwater were collected from
many points on or near the underground and surface mining sites during
October and December 19T4k. All available surface springs or impoundments
in the area were sampled. The sampling locations are shown in Figure 3.4-T
and the sample sources are described in Tables 3.4-1 and 3.4-2. A sum-
mary of the radiological measurements in the water samples is given in
Table 3.9-4. The data summary indicates that measured concentrations
of radium-226, thorium-230 and natural uranium generally did not exceed
the maximum permissable concentrations for discharge into an unrestricted

area (10 CFR 20).



3.9-4

An operating uranium mine and mill are located immediately
adjacent to the Morton Ranch property. That mine performs the same
types of mining operations as are planned for the proposed project, thus
a discussion of radiological emissions is related. At the operating
mill and mine, an air monitoring program is carried out quarterly.

The ranges of radiological measurements made during the first three

quarters of 1974 are shown below.

Minimum Maximum

(uCi/ms ) (uCi/me)
Uraniun 0.36 x 10083 2 x 10613
Radium-226 0 6.9 x 10'11’
Thorium-230 0 5.6 x 10°1*

The baseline information indicates that the Morton Ranch
property has radiation levels that are typical of this region of
Wyoming, but somewhat higher than those for the United States as a
whole. This higher background level of radiation is attributed to
the facts that; (1) the area is at an elevation of about 5000 to
5500 feet above sea level and hence receives more than the average
amount of radiation from cosmic rays; and (2) the rocks and soil of
this general area contain a somewhat higher than average concentration
of uranium and its radioactive daughters. These factors help to ex-
plain the higher than average background radiation and the presence
of traces of radiocactive materials in the local water, air, and biota.
Levels of background radiation are believed to have changed little

over many years.



Table 3.9-1
BACKGROUND NOISE LEVELS AT THE PROPOSED MORTON RANCH

PROJECT SITE, OCTOBER 1L, 197h

Noise Level Range

-Site: Same as RN1, RN2, and RNS 28-33 dB(A)
Time: 1020 MDT* 36-45 dB(B)
Wind Speed: 2 mph** 45-54 dB(C)
Site: Same as RN3 27-34 dB(A)
Time: 1125 MDT 36-42 1B(B)
Wind Speed: 8 mph 45-50 dB(C)
Site: Same as RN4 28-38 dB(A)
Time: 1315 MDT 40-43 dB(B)
Wind Speed: 12 mph 48-66 dB(C)
Site: Same as RN1, RN2, and RNS 28-38 dB(A)
Time: 1440 MDT 40-57 dB(B)
Wind Speed: 12 mph 50-68 dB(C)
Site: Same as RN6 28-38 dB(A)
Time: 1545 MDT 37-48 dB(B)
Wind Speed: 12 mph 60-74 dB(C)

*Mountain Daylight Time

**Wind speeds obtained from onsite mechanical weather station records.



Table 3.9-2

RADIOLOGICAL ANALYSES OF SOIL AND VEGETATION SAMPLES FROM MORTON RANCH

Total Gross Gross Gross Radium Thoriun
Site Uraniun Alpha Beta Gamma -226 -230

Ge/gm)  (dpw/gm)®  (dpw/gm)  (dpw/gm)  (dpm/gm)  (pCi/gm)”

Site No. 1
Soil #1 2.1 43.2:7.3 8.3:0.5 3119 0.9:0.1
Soil #2 2.2 26.0:7.8 3.1:0.3 2643 1.2:0.1
Vegetation
Artemisia tridentata 0.4 9.315.6 21.5+0.9 0:20 0.4:0.1
Mixed grasses 0.4 4.8:2.8 15.1:0.8 813 0.9+0.5
Opuntia polyacantha 0.8 01S | 26.5+1.8 66116 0.0:0.05
Site No. 2
Soil #1 2.5 33.6:8.5 $.3:0.4 2613 0.9+0.1
Soil #2 2.4 41.249.2 7.7+0.5 27+3 0.7:0.1
Vegetation
Artemisia tridentata 1.3 0:5 25.910.9 0+20 0.0:0.05
Mixed grasses 2.5 6.8:4.5 14.9+0.9 0120 1.610.9
Opuntia polyacantha 0.1 01S 36.6:1.7 6:+2 0.0:0.05
Stream Side
Mixed grasses 5.5 21.9:14.1  16.6:1.1 0220 0.0:0.05
Site No. 3
Soil #1 0.68:0.07
Soil #2 ‘ : 1.3 41.9+7.2 6.810.4 2643 0.8:0.1
Vegetation
Artemisia tridentata 1.4 015 33.7¢1.2 0:20 0.410.1
Mixed grasses 0.6 015 14.4:0.7 1615 1.2:0.4
Agropyron cristatum 0.0:0.05
Opuntia polyacantha 1.9 10.517.3 26.8:2.0 3419 0.0+0.0S
Site No. 4
Soil #1 4.6 25.6:4.2 6.910.5 3323 1.04+0.1 0.5540.05
Vegetation
Agropyron cristatum 0.0+0.05
Artemisia tridentata 0.6 0:5 26.8+1.5 42:15 0.0+0.05
Opuntia polyacantha 1.3 22.349.6 31.2:2.3 0+20 © 0.0+0.05
Mixed grasses 0.5 045 14.4:1.0 0:20 0.040.05
—
bdnm = disintegrations per minute

pCi picocuries



Table 3.9-3

RADIOACTIVITY ARALYSES OF OVERBURDEN SAMPLES

Gross Alpha Gross Beta

Sample Drill Interval (ft) + Precision * + Precision *

No. Hole From To (pCi/gm)** (pCi/gm) **
1 5913 0 2.0 2248 512
2 2.0 12.0 1527 013
3 12.0 22.9 44111 33+13
4 22.9 79.1 43+11 313
S 79.1 107.6 2418 0£13
6 107.6 158.0 2518 013
7 158.0 184.5 3610 - 813
8 6400 0 3.0 167 013
9 3.0 10.0 35+10 4*13
10 10.0 15.0 90+15 32+13
11 6401 0 3.0 21+8 013
12 4.0 10.0 36110 5+13
13 10.0 22.0 238 513
14 22.0 45.0 37:10 2+13
15 45.0 77.0 2519 013
16 77.0 - 118.0 2619 3:13
17 118.0 131.0 76x14 37:14
.18 131.0 154.0 197 2712
19 154.0 175.0 319 513
20 6402 0 3.0 29+10 614
21 3.0 9.0 2418 1513
22 9.0 27.0 157 913
23 27.0 49.0 40t11 1414
24 49.0 99.0 33t10 17+13
25 99.0 124.0 32¢10 3414
26 124.0 160.0 38+10 17+14
27 160.0 205.0 3410 2614
28 6403 0 3.0 2749 713
29 3.0 10.0 238 613
30 11.0 38.0 126 1113
31 38.0 58.0 44111 10:13
32 $8.0 79.0 26+8 . 17213

*Variability of the radioactive disintegration process (counting error)
at the 95 percent confidence level, 1.960.

**Picocuries per gram



SUMMARY OF RADIUM-226, THORIUM-230, AND URANIUM ANALYSES:

Table 3.9-L4

MORTON RANCH PROPERTY, OCTOBER - DECEMBER 1974

Radium-226 ¢  Thorium-230 ©
Sample Uranius ¢ precision ¢ precision
Location® Number Source® (ppb) (pCi/1) (pC1/1)
TVA-1 Surface water -e- 0.1%0.5 .
TVA-2 Surface water ——— 0.0‘0.5 -—-
TVA-3 Surface water -—- 0.3%0.6 .--
Proposed | 2685A Groundwater 7.0 0.7%.7 0.4%0.5
Underground 26858 Groundwater <1.§ 0.7%.7 0.3%.s
Mining 2685 Groundwater 30 18ts 1.4%.7
Site 2686A Groundwater 28 1.2%0.9 0.7%0.6
26868 Groundwater <1.§ 0.4%0.7 0.4%0.5
2686 Groundwater 9% s.4%2.0 0.4%.s
TVA-1A] € Surface water 69 0.5%0.6 0.2%.4
TVA-4 ] Surface water --- 0.1%0.5 -
TVA-5 ] € Surface water . 0.0%.4 -
TVA-ZA] Surface water 48 0.2%0.4 0.4%0.5
TVA-6 Surface water - 0.2%0.5 ---
TVA-7 Surface water 68 - 0.1%0.s
TVA-8 Surface water - 0.5%0.6 .--
TVA-9A Groundwater 38 0.2%.5 .-
TVA-9B Groundwater 26 0.3%0.6 ---
TVA-10 Surface water 94 1.0%1.1 -
TA-1171 € Groundwater 200 1.2%.5 0.1%.4
TVA ll] Groundwater ——- -—- 0.2%0.5
Proposed TVA-12 Surface water 108 0.8%.6 -
Open Pit TVA-13 Surface water 337 .- -——-
Mining TVA-147] € Groundwater 66 2.3%1.8 -
Sites Mx-sm] Groundwater 22,700 1.2%0.9 0.4%0.5
TVA-15 Groundwater 670 e.5%0.5 -
TVA-16] € Groundwater - 2127 .—-
ux-uos] Groundwater 117 1533 0.9%0.6
TVA-18 Surface water 101 0.5%0.7 ane
TVA-19 Surface water 26 0.8%20.7 -
TVA-20 Groundwater 20 e.2%0.5 e
MX-6402 Groundwater 50,200 7.2%2.0 0.9%.6
T™H-2 Groundwater 90 0.5%0.6 0.0%.3
TH-4 Groundwater 62 1.0%.8 0.7%.6
TH-S Groundwater 493 1.5%0.5

1.4%0.9

See Figure 3.4-T7
See Tables 3.4-1 and 3.4-2
Duplicate Samples

Maximum permissible concentration for

Unrestricted 30

Maximum permissible concentration for 230y, (pCi/2) is: Restricted...50,000
Unristricted 2,000

22600 (pC1/L) 1s: Restricted...l00,



3.9 REFERENCES

1. Environmental Protection Agency. 19T74. Information on Levels
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Welfare with an Adequate Margin of Safety. Report No. 550/9-Th-00L .
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4.0 ENVIRONMENTAL IMPACTS

The following sections discuss anticipated envirommental
impacts associated with the proposed uranium mining and land

reclamation of Morton Ranch.
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4.1 LAND FEATURES AND USES

Implementation of the proposed project will not change the
present major land use on the total Morton Ranch property. Accord-
ing to current mine plans, a total of approximately 1800 acres will
be disturbed by mining operations over the first eleven years of
the project. Additional disturbance, if any, will depend upon the
discovery of additional mineable uranium. The disturbance, however,
will be incremental, with 12 to 15 percent of the total disturbed
acreage withdrawn from livestock grazing at any time since the

mining and reclamation activities will be conducted concurrently.

Surface support facilities, new roads, sanitation facilities,
and dewatering wells will preempt the use of 87 acres of land during
the life of the project. The acreage that will be used for these

facilities is shown in Table L4.1-1.

The amount of land used for mining and related activities will
vary from year to year depending on the progress of reclamation (see
Table 5.1-2). The final open pit or pits will be allowed to f£ill
with water to form a small lake, if acceptable under Federal and
state water quality standards. If the water quality is not accept-
able and cannot be made so, thoée areas will also be reclaimed for
livestock grazing, by backfilling the pit or pits above the water

table, shaping, terracing, and reseeding.

The proposed project could have several beneficial effects on
land use: revegetation of disturbed areas with palatable plant

species could increase the amount of forage available to 1ivest.ock
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over that which is currently available; if water in the remaining
open pit (or pits) is potable, it could benefit livestock and
natural fauna; additional benefits could also be realized from the

knowledge gained through research associated with land reclamation.

As discussed in Section 3.1, the property contains no existing
or proposed recreation facilities or unique scenic and natural
features of recreational value, and receives only incidental rec-
reation use. Thus, the proposed project should have little or no
adverse impact on recreation in the mining area and its immediate

surroundings.

The major long-term impact on land use may occur regionally
because of direct and secondary employment with resulting population
increases. To the extent that the increased population utilizes
existing housing, services, and infrastructural elements, the land
use should not be affected. However, construction of new housing
and the associated infrastructure would expand existing urbanized

patterns or create new urbanized areas.

There are presently no long-range land use plans adopted by
Converse County. Even so, assuming that mining and reclamation
produce the postulated future conditions, the proposed project
should not prevent use of the land at its current highest use

level and thus should have a negligible effect upon land use.,



TABLE L4.1-1

PREDICTED ACREAGE PREEMPTED BY MINING FOR THE LIFE OF
THE PROJECT

Use Acres
Surface Support Facilities 20
New Roads 55
Leach Fields 8
Dewatering Wells 3

Total 87




Digitized by GOOS[G



4, 2-1

4.2 GEOLOGIC IMPACTS

Potential geologic impacts on the Morton Ranch property include
slope instability, subsidence, and erosion. Impacts associated with
the disturbance of the ground- and surface-water regimes are discussed

in Section L4.3.

1. Slope Instability - None of the reconstructed land surface

will have slopes steeper than 3:1; thus slope stability problems

should be minor or nonexistent.

2. Subsidence - Some settlement should be expected in the
replaced overburden material. The characteristics of the overburden
on the Morton Ranch property suggest that settlement will be about 1
or 2 percent, assuming no extra load is imposed. Thus, a 100-ft.-
deep fill might settle as much as 2 ft. after completion of back-
filling. The amount of settlement and the degree of irregularity
will depend primarily on the method of placement of the fill. 1In
order to ensure maximum permeability and plant-root penetration for
revegetation purposes, compaction of the replaced overburden will
be kept to a minimum. There will be some settlement under these
conditions, but it will probably occur in a short period of time during

and after placement.

The proposed underground mining plan includes roof support of
mined areas prior to removal of support pillars. This will help

minimize the risk of ground surface differential subsidence.
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3. FErosion - As discussed in Section 4.3, losses from water
ercsion of overburden stockpiles during the period of spoil pile
construction, and prior to revegetation, will range from about 14
to 98 tons per acre per year. Natural soil losses on the property
due to water erosion are estimated to be 0.3 to 1.3 tons per acre

per year.

During all the mining operations, especially during exposure
of unvegetated overburden piles, wind erosion will occur. Numerous
shallow depressions (blowouts) are evident under natural conditions
in the vicinity of the Morton Ranch property. The amount of wind
erosion which will occur in areas disturbed by mining will be strongly
dependent on the texture of the soil exposed on the surface of the
stockpiles and on the success of revegetation. Based on the recla-
. mation precautions which will be taken (Section 5.1), this impact is
expected to be temporary in nature and will end when reclamation has

been completed.
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4.3 HYDROLOGICAL & WATER QUALITY IMPACTS

1. Hydrologic Impacts - The impacts on surface waters

and groundwaters are discussed below.

Surface Water - As discussed in Section 2.0, ditches will

be used to channel surface water runoff away from mining operations
into existing drainages. Current mining plans preclude any interrup-
tion of the alluvial aquifers (Section 3.4). However, diversion of
surface runoff mayvlocally alter the flow of recharge to particular

areas of the alluvial aquifers.

Prior to re-establisilment of vegetation on overburden piles,
runoff will be more than double that from vegetated areas. The effects
of this runoff will rapidly diminish downstream as the drainage area
increases in size. Runoff for the total drainage area will be in-
creased by approximately 4 to 10 percent as a result of mining

actiyities.

Long-range effects of mining on peak surface water flow
are expected to be negligible. When reshaped and vegetated, the
areas disturbed by mining will not have significantly different peak
flow rates than these areas currently have. Future hydrologic con-
ditions and runoff rates will be affected more by the grazing management

plan than by the altered land surface.

Groundwater - Mining operations will affect the sandstone
aquifers of the Wasatch and Fort Union formations above and within
the ore body. Water levels in deeper aquifers below the Fort Union

Formation could be affected by mining operations if the aquifers are

penetrated or if artcsian pressures cause groundwnter in these anquifers
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to move upward into pits or mine openings. Based on the present
mining plan and on hydrologic studies conducted in the proposed
mining areas, it is unlikely that these lower aquifers will be

affected by mining.

Some water will drain into the open pits during mining
operations. Most of this water is expected to come from the dis-
continuous exposed sand units containing the ore deposits. Amounts
of water that may drain into the mine pits from these aquifers have
been estimated from transmissivity valuesl determined from tests con-
ducted in the northern portion of the property. Transmissivity values
were found to range from 300 to 1500 gal./day/ft. Using a hydraulic
gradient in the project area of approximately 30 ft./mi. and a
transmissivity value of about 1000 gal./day/ft., the flow through a
1000-ft. cross-section of the ore bpdy in the southern portion of the
property has been estimated to be approximately 5700 gal./day, or
about 4 gal./min. Based on experience and well yields in the area,

a maximum inflow rate is projected to be approximately 25 gal./min.

per 1000 ft. of boxcut.

Continuous discharge of groundwater into the open pit mines
is expected to drain the minor amounts of water contained in the
discontinuous and irregular sand units above the ore sand and will
depress the water level in the ore sand itself to the bottom of the
pit. As this cone-shaped depression moves outward from the mine
areas, it may lower water levels in wells and may cause the flows from
springs in areas adjacent to the mines to decrease or cease. The

magnitude of this effect will depend on the hydrologic characteristies
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of the individual aquifers penetrated, the duration of mining operations,
and the proximity of the mining operations to wells and springs. The
hydrologic radius of influence, reflecting depressed water levels, may
range from 2 to L4 miles in distance from each open pit, decreasing in

magnitude with distance.

The saturated condition of the sand units containing the uranium
ore in the northern portion of the property will require dewatering of the
lower ore-zone before underground mining and continued pumping to hold the
water level down. Initial mining plans call for five dewatering wells, 8
inches in diameter, with an initial combined yield that may approach about
500 gal./min. A significant decline in pumping requirements with time is
expected due to decreasing water levels away from the site and minimal

vertical recharge.

Full-scale dewatering of the lower aquifer system in the
underground mining area will be accomplished by using the wells in con-
Junction with gravity flow from drifts and underground drill holes.
Dewatering of the mine will result in lowering the piezometric surfacc
within the sandstone unit. Because of the long life of the mine and thc
dewatering program, some effects of this water-level depression may extead
radially from 4 to 6 miles, decreasing in magnitude with distance. Spriigs
and wells tapping the lower aquifer within this radius of influence coulil
experience lower water levels, depending on their distance from the mine.

Should this occur, appropriate action would be taken.

The upper aquifer is separated from the lower aquifer by an
impermeable layer of clayey sediments. Dewatering of the orc zone will
have only a minor impact on the upper aquifer consisting of downward
seepage Oor leakage and some local dewatering during construction of the

shafts, No dewatering prosrum is planncd for the upper aquifer.
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The local lowering of groundwater levels as a result of
both surface and underground mining is unavoidable, but it is tem-
porary and can be naturally reversed after mining ends. The extent
ot' groundwater lowering will be monitored by means of observation

wells, which will also provide sites for water-quality sampling.

Dewatering of the mines will divert groundwater that would
otherwise be available for recharge of aquifers down the hydraulic gradient.
However, the interruption of recharge to that portion of the aquifer during
mininzy operations is not expected to have an irreversible effect, and
recharge capability is expected to be gradually reestablishgd at the end
of mining. Additionally, the total area to be affected by mining is very

small relative to the total recharge area available to the affected aquifers.

2. Water Quality Impacts - Activities associated with the

proposed underground and open pit mining program that may potentially
contribute to water quality impacts include pre-mining activities,
dewatering, overburden and ore leaching, sanitary wastewater disposeal,

erosion, and in-situ mining. These potential impacts are discussed below.

Pre-Mining Activities - Pre-mining activities that may

contribute to potential water quality impacts are confined to the
drilling and testing of monitoring wells. The testing of these wells
may involve the discharge of groundwater to surface drainages. Drain-
ages near the proposed mining sites do not support perennial streams.
There are some springs flowing into the north and south forks of Box
Creek, but the flows usually do not exceed 2 or 3 gal./min. (about

0.01 ft.3/sec.) and go only short distances from the springs before
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soaking intp the streambeds or evaporating from standing pools.

Any test water discharged to these creeks would probably be more
mineralized than the existing flow. However, this is not expected

to result in a significant impact on surface water gquality because

of the comparatively small volumes expected to be discharged, the
short-term nature of the discharges, and the normally restricted flow

of surface water.

Mine Dewatering - Water from the underground mine dewatering

wells will be pumped to surface holding ponds and used in the mining
operation, with any excess being discharged into Box Creek or Cowell
Draw. Water from the open pit mines will be pumped to a holding pond
and eventually discharged into Box Creek. It is expected that about

1.3 million gal./day will be pumped from the underground mine dewatering
wells and about 0.2 million gal./day* will be pumped from the open

pit mines, for a total of about 1.5 million gal./day.

Evaporation from the holding ponds can be expected to be
about 250,000 gal./day, assuming 50 acres of lagoons, 30 days' storage
at 3.5 ft. deep, and 60 in. of evaporation per year. Approximately
50,000 gal./day will be utilized onsite, making a total of about
300,000 gal./day used or evaporated. Thus about 1.2 million gal./day
will be discharged into Box Creek. The water in the creek may 5e

used for stock watering downstream and for irrigation.

A flow of 1.2 million gal./day is only about 1.9 ft.3/sec.

Assuming an infiltration rate greater than 1 1n./hr. in the channel

*Assuming 36,000 gal./day per 1000 ft. of boxcut and pit area of
about 64 acres.
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and a stream depth-to-width ratio of 1 to 4, flow is generally expected
to be sustained in the stream channel for a distance of less than 10
miles. The water would recharge the alluvial aquifer along the stream
channel. Therefore, this discharged water could be used directly from

the channel or from adjacent shallow wells.

The water discharged from dewatering operations may temporarily
affect surface water quality since analyses of site groundwater has
shown greater mineral concentrations than the surface waters. How=-
ever, the water will meet applicable water quality standards prior

to discharge.

Overburden Leachate - The geochemistry investigation

conducted on overburden from the proposed site revealed the presence
of trace amounts of heavy metals. The solubility of these compounds
under standard conditions (cold water, neutral pH, and common ions of
C1, HCO3, N03, and soh) is quite low. However, the slight pH changes
that can occur during rain can significantly change solubility. Most
metals are more soluble in the reduced valence state associated with
low pH levels. Rainwater usually has a pH of slightly less than
neutral and is therefore capable of removing more metals from the
overburden matrix than the groundwater, which is typically close to
or slightly higher than neutral pH. As the rainwater permeates the

overbﬁrden, it dissolves some of the minerals and raises the pH of

the water by the addition of buffering compounds.
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An estimate of the approximate maximum potential leachate
concentrations of heavy metals that may occur is presented in Table
4.3-1. These concentrations are dependent on the valance state of
the metals, the common cations present, the pH and temperature of
the water, and the time the water is in contact with the exposed
overburden material. These calculated concentrations assume that
the infiltration rate of the overburden is equal to or greater than
the rainfall intensities so the actual concentrations are expected

to be less than these maximum values for the following reasons:

1. The initial rains will remove most of the readily
soluble material, leaving less material available
for subsequent rains.

2. A hardpan condition is likely to occur after the
first few rains on a newly disturbed area, re-
ducing the infiltration rates.

3. The low rainfall quantities expected at the site
(10 to 12 in./yr.) should reduce the time the
rainwater is in contact with the overburden.

k., Most of the rain expected at the site is of short
duration and high intensity and would cause run-
off from the overburden piles and large dilution
volumes for the leachate.

5. Leachate would be collected and directed to
holding ponds where it would be significantly
diluted by other water. Any discharged water will
meet applicable water quality regulations, pos-
ibly necessitating some treatment.

Only minor post-mining overburden leaching is expected

since the overburden will have been used in the reclamation program.

Thus, no significant impacts on future water quality are anticipated.
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Ore Pad Leachate - The ore pad basin and its runoff collec-

tion basin will be constructed of rolled-compacted clay which will be
impervious to water penetration. Runoff is expected from the ore pad
only during periods of intense rainfall. Natural dessication of the
ore pad leachate will occur and the solids would be removed from the

runoff collection basin periodically.

Onsite Sanitary Wastewater Disposal - The sanitary waste-

water generated during mining operations will be disposed of onsite
as discussed in Section 2.0. During mining operations, wastewater
will be collected from various surface facilities and pumped into
leach fields. Before the sanitary wastewater collection and drainage
fields are established, the use of onsite chemical toilet facilities
may be required. These will be operated by a contractor who will be

required to collect and dispose of the wastes in an acceptable manner.

The sanitary wastewater application rate will be about
0.05 to 0.5 in. /day which is much less than the permeability (5 to
100 in. /day) and equilibrium infilatration rate (generally about 1
to 4 in./day) for the soils on the Morton Ranch property. The
application rates of the waste water are expected to be sufficiently
low, considering the soil texture, to permit adequate drainage for

sanii:ary wastewater disposal.

Shauld an unforeseen problem result from sanitary waste-
water discharge, disposal would be modified to eliminate the problem

by appropriate means such as an expansion of the drainage field.
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Erosion Potential - The erosion potential of the disturbed

areas prior to revegetation is expected to be between 1k and 98 tons
of soil per acre per year. For a short period of time after revege-
tation, erosion losses are estimated to be about 14 to 24 tons per
acre per year. Runoff From the disturbed areas would be directed

to holding ponds, where most of the eroded solids would settle out.
The water will meet applicable water quality regulations before being

discharged into Box Creek.

There may be some post-mining erosion of reclaimed areas,
but no more than could be expected from the land in its current natural
state. Thus, no significant impacts on future water quality are

expected.

In-Situ Mining - The uranium ore that may be considered for

solution mining is in a sand matrix of an aquifer between 600 and 900
ft. below the surface on the northern portion of the property and up
to 400 ft. deep on the southern portion of the property. Before
solution mining would be attempted, those conditions listed in

Section 2,0 will be met.

The potential primary water quality impacts due to in-situ
leaching would be associated with the non-recovery of the leachate.
It may be assumed that it will either be uneconomical or impractical
to recover all the leachate. Preliminary studies indicate that even
if large quantities of leachate were not recovered, no significant
water quality impacts would occur since the leachate would be neutralized

through the buffering effect of the mineral - groundwater system,
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before the leachate could travel a significant distance from its point

of introduction.

Summary of Water Quality Impacts - Most of the water quality

impacts associated with the proposed underground and open pit mining
will involve the discharge of groundwater to surface drainages. Table
4.3-2 is a comparison of reported ranges of existing surface water

and groundwater parameters with various water quality criteria. Some
of the radium-226 groundwater concentrations exceeded drinking water
standards, stockwatering criteria, and Wyoming discharge standards.
When the dewatering flows are equalized in holding ponds, the resulting
average discharged radium-226 concentration is expected to be less than
the 3 pCi/l limits. If not, concentrations of radium-226 will be
reduced by treatment before discharge. Most of the groundwater

samples showed concentrations of iron greater than the 0.3 mg/l
recomnended drinking water standard, and same samples exceeded the
proposed irrigation standard of 5 ppm. However, it is expected that
equalization in the holding ponds would reduce the average discharged
iron concentrations to less than 5 mg/l prior to discharge. Sulfate
concentrations of the groundwater have also been found to be greater
than the recommended drinking water limit of 250 mg/l. However,
equalization is expected to reduce the concentrations to less than

this limit. Again, treatment prior to discharge will be used if

necessary.



TABLE 4.3-1

MAXTMUM POTENTIAL CONCENTRATIONS OF HEAVY METALS IN OVERBURDEN LEACHATE*

<l mg/l 1 to 10 mg/1 10 to 100 mg/l 100 to 1000 mg/l  >1000 mg/l
mercury molybdenum copper fluroine iron
cadmium uranium arsenic zine barium
beryllium cobalt vanadium lead titanium
boron yttrium rubidium
niobium strontium
zirconium
chromium
manganese
nickel
*Dependent on pH conditions, specific ions present, and contact time.



Table 4.3-2

COMPARISON OF REPORTED RANGES OF SURFACE AND GROUNDWATER
PARAMETERS WITH VARIOUS WATER QUALITY CRITERIA

Approx. Rangc of  Approx. Range of Rec. Max. Concen. Proposed Stock Water Wyoming
Parsmeter Reported Surface Reported Ground- for Drinking Irrigation Criteria, Effects Watcer Quality
Water Analysecs water Analyses Water (USPHS, Water Stds. Noted at Concen. Regulations®
(springs or ponds) (wells) 1962) (EPA, 1973)  (FNPCA, 1968) (1973)
Tesp. (°C) 2.5+20 9413 - - - .
pH 7.0+9.7 7.3+8.5 - 4.5%9 - 6.5+8.5
nco; (mg/0) 254276 73+158 - - - -
co; 16+25 NA - - - ' -
Alkalinity (as CaCOy) 342410 137+30S - - .- -
Spec. Cond. (umhos/cm) 1503000 2601200 - - - -
c1” (mg/L) 23*30 11+30 2350 - 1500 safe -
U (ppd) 26337 <1,5+50,000 - .- - -
2265, (pci/l) 0.0:0.4+0.8:0.7 0.220.5%21s7 3 - s ‘ ]
2305, (pci/L) 0.1:0.50.4:0.5 0.0+0.3+1.5:0.5 - - - -
Na (mg/) 10+200 10+200 - - 2000 can be problem -
'so, 7+150 81100 250 - 2000 can be probles -
Ca 20+100 10+150 - - - -
Mg $+90 2+100 - - 2000 safe -
si 3*10 1+25 - - - -
1 4 2+3 »9 - - - -
Sr 0.2+2 0.1+2 - - - -
Hg 0.002+0.2 <0.00n1+0.0007 - - - "
N <0.001 0.02+0.3 - . - - -
Fe 0.02+0.2 0.2+28 0.3 S.0 low -
Al 0.1 <0.001 - s.0 - -
2a 0.002*0.2 0.02*3 5.0 ‘ - 50 safe -
n 0.007+0.8 <0.001 00.0S 0.2 10w -
Ba 0.02+0.08 <0.001 1.0 - - -
cd 0.002*0.02 0.002+0.09 - - - .-
Se 0.002°0.04 <0.005 00.01 - - -
N 0.001+0.03 <0.001 - 0.2 - -
Sn 0.002 <0.001 - - - -
L 0.001+0.002 <0.5 - - - -
Cu 0.002+0.004 <0.001 1.0 0.2 - .-
Ge Q.002+0.004 <0.001 - - - -
Br 0.02 <0.001 - - - -
v 0.001 <0.001 - - s -
T 0.002+0.02 <0.001 - - - -
P 0.002+0.01 <0.001 - - - -

All other heavy metals were below 0.001 ppm (1 ppb) except fluorinc and boron, which were not analyzed.

*Also prohibits toxic materials in concentrations toxic to human, animal, plant, or aquatic life.



L1

L.4 IMPACTS TO VEGETATION AND WILFLIFE

1. Vegetation - Temporary loss of vegetation will be caused
by the construction and operation of the proposed underground and
surface mines (including topsoil stockpiles, overburden storage,
and holding ponds). Construction of necessary mine support facilifies
such as roads, buildings, power lines, and sewage disposal systems
will also contribute to temporary loss of vegetation. It is estimated
that about 1100 acres of vegetation will be disturbed between 1975 and
1979, and approximately 88 acres of vegetation removed annually from
1979 until termination of mining activities. It is anticipated that
approximately 1800 acres of vegetation will have been disturbed by |
1987, however, only 900 acres will be disturbed at any one time.
Anticipated rate of vegetation removal during various phases of the
proposed mining project is shown in Table 5.1-2. Most of these

acres will be revegetated within a few years of disturbance.

Most of the vegetation removed would be perennial grasses, big
sagebrush, and a variety of forbs. A few areas of riparian habitat

could also be lost, depending on the location of roads and power lines.

The quality of vegetation remaining in adjacent areas might
also be changed by the proposed project. For example, water erosion
could be increased as a result of runoff from disturbed areas, which
may cause some damage to vegetation in areas not directly disturbed
by construction. Road construction and mining activities are also
expected to create fugitive dust, much of which could settle on veg-

etation and possibly reduce plant vigor.
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Dewatering of the mines could lower water levels in springs
adjacent to the mines sufficiently to adversely affect the riparian
vegetation around the springs for the duration of the mining activities.

(See Section 4.3 for a discussion of hydrologic impacts).

Revegetation rates of individual areas would depend on such
factors as soil composition, slope, erosional rate, moisture, and seed
mixtures used in the reclamation program (see Section 5.1). Following
reélamation, natural succession would begin with several annual weedy
species such as Russian thistle and cheatgrass that are known to in-
vade recently disturbed areas. Those plants, through time, are
usually replaced first by a succession of perennial grasses and forbs
and eventually by a combination of perennial grasses, forbs, and shrubs.
Reclamation procedures discussed in Section 5.1 of this report are ex-
pected to minimize the length of time required to reestablish suitable

wildlife habitat in the proposed project area.

2. Wildlife - Many individuals of the smaller animal species
such as the small burrowing mammals, snakes, lizards, amphibians, and
arthropods that now live in areas that would be disturbed by the pro-
posed mining activities would most likely be lost when the vegetation

was removed.

Highly mobile species, such as the larger mammals (antelopes,
coyotes, jackrabbits), and most birds, would most likely be able to
leave the disturbed areas. The movement of those animals into adjacent
undisturbed habitat may bring increased competition for food, shelter,

territory, mates, and other necessities. It is likely that the number
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of animals presently living in the areas disturbed by the proposed
mining activities could be lost for the duration of the disturbance.
Once these areas are reclaimed, reestablishment of an animal popu-

lation will occur.

The ability of animal species to exist in any area is re-
lated to the habitat requirements of each species. Herbivores capable
of feeding on weedy species or on plants grown in successful attempts
at revegetation would be the first animals to establish themselves on
the areas disturbed by mining. Predaceous arthropods are also ex-

pected to be early inhabitants of revegetated areas.

Other species of animals heavily dependent on sagebrush and
other shrubs for food, cover, and/or nesting could take several years

to successfully inhabit and reproduce in the reclaimed areas.

The movement of animal species into disturbed areas occurs
gradually over long periods of time and is not accomplished by
distinct groups at specific times. Each species has its own range
of ecological requirements that must be satisfied before it can
successfully live and reproduce in a particular habitat. It is dif-
ficult, therefore, to accurately predict the precise succession of

species.

The increased number of roads, power lines, and people in
the proposed project area could have an additional impact on wildlife

populations, including a shift to different animal species and possibly
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in animal mortality rates. The increased presence of people in

the area could result in the destruction of some nests and dens.

The proposed project is expected to bring a total of 575
people into the region (Section L4.5). It is likely that no more
than 100 of these people would be munters. It is assumed that 100
additional mnters in Converse County could be expected to harvest
approximately 100 pronghorn antelope and 80 deer. This increase is
considered to be of minimal impact to the estimated winter popula-

tions of 12,600 pronghorn antelope and 4200 deer in Converse County.

As discussed in Section 4.3, dewatering of the mines could
decrease or stop flows in springs in the vicinity of the mines.
However, water fraom the dewatering activities will increase the
water available in holding ponds and in the Box Creek and Cowell
Draw drainage areas. Thus, animal species dependent on water will

have available more water than is presently at the site.

Radioactivity from those sources discussed in Section 4.6 is
not expected to be harmful to vegetation or wildlife in predicted

concentrations.

It is expected that no wildlife species listed as rare,

threatened, or endangered will be affected during the project.
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4.5 SOCIOECONGMIC CONSIDERATIONS

Impacts on any socioeconomic enviromment stem mainly from fluctu-
ations in total population within a region and the spatial distribution
of that population. Incremental changes in population directly attribut-
able to a particular project or economic activity may significantly
affect employment, income, housing, and commnity infrastructural
elements depending upon existing capacities, the time period involved,
and the degree of prior planning and preparation by the local
coommmnities. A discussion of the impact on these areas is given

below.

1. Employment - The proposed mining operation will require
about 90 personnel when mining operations begin. The number of
employees will gradually increase until the full operations level of
about 280 is reached (in 1977). The skilled personnel required will
be underground miners, heavy equipment operators, and heavy equipment
mechanics, supplemented by professional and managerial staff. It is
expected that some people from Douglas, Glenrock, and Casper will be
hired for hourly positions and an in-house program will be instituted
for training local employees to enhance recruitment of people from
the immediate area. About 130 positions will be filled by people not
currently living within commiting distance of the mine. It is this
particular portion of the total employment which will primarily affect

the socioeconomic environment.

Any increase in basic employment, such as mineral extraction,

will induce additional employment within the secondary sectors of the
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regional economy as service industries expand to meet emerging needs
and consumer demands. Therefore, an employment multiplier appropriate
to the study region will provide an estimation of total employment
expansion due to the increase in basic employment. In the report

Coal and Uranium Development of the Powder River Basin - An Impact

Analysis (1974) the Wyoming Department of Economic Planning and
Development (DEPAD) reviewed a number of previous studies and

concluded that an employment multiplier of 2.5 for permanent employees
would, when applied to the total of new-resident permanent employees,
produce' a reasonable estimate of total employment expansion. Application
of this multiplier to the assumed Morton Ranch uranium project in-migrant
employees yields a total employment increment of approximately 325
nersons. Of the estimated 195 secondary employment positions

created, a certain percentage will be filled by present residents of

the area who may be unemployed, or possibly by dependants of some

Jdorton Ranch uranium project employees. It is assumed that about 50
percent of these secondary jobs (approximately 95) will be filled

by existing local personnel or dependents of mine workers.

Based upon these explicit assumptions, a total of about
230 employment positions will be filled by people who do not currently

live in the study area, and will not be dependents or project employees.

2. Population - In order to estimate the total project-
related population increment, a population multiplier must be applied
to the assumed nonresident employment. The above-referenced study
selected a population multiplier of 2.5 for permanent employees,

which is based upon various assumptions concerning birth rates,
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migration rates, labor-force participation rates, and local employment
rates. Applying this population factor to the assumed in-migrant
employees yields an estimated total project-induced population

increment of 575 persons.

The spatial distribution of this assumed population has
significant implications for socioeconomic impact, particularly in
housing, infrastructure, and public finance. Discussions with personnel
at a nearby uranium mine indicate that most of the professional and
managerial staff live in Casper (Natrona County), as do a small
percentage of the production personnel. Most of the production,
operations, and supervisory staff are distributed between Douglas and
Glenrock. Based upon this information, and considering the probablc
desires of the new-resident employees concerning housing and
infrastructural elements, it is assumed that the distribution of in-

migrant population will be as follows:

% of Total Project-Related
Area Increment Population Increase
Douglas 459 259
Glenrock 30% 172
Casper 20% 115
Rural Converse
County 5% 29

The city of Casper had a 1970 population of 39,484. The

.postulated population increase of 115 persons would represent a
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percentage increase of less than 0.3 percent of that total. This
fact, coupled with Casper's relative isolation from the projected
future population increases within the Powder River Basin, indicates
that socioeconomic impacts on that municipality should be relatively
slight. For that reason the remainder of this impact analysis will
deal only with the possible socioeconomic impacts that will result
from the proposed Morton Ranch mining project on Converse County

and the towns of Douglas and Glenrock.

Projected population levels for Converse County were
discussed in Section 3.8. Those projections developed by DEPAD
under their Alternative Future I assumptions show the county reaching
a population level of about 19,000 in 1978 and 21,000 in 1979.
Although these projections attempt to account for "firm" mineral
development projects within Converse County, the authors of the
DEPAD study assumed that all population related to any particular
project would become residents of the county in which the project
is located. That assumption does not appear valid for this study
because of the experience at the nearby uranium mine. Recognizing
the areas of incongruency between study assumptions, the DEPAD
projections will still be utilized and it will be further assumed
that population growth associated with the Morton Ranch mines has

been accounted for by the state-derived projections.

3. Income - The annual average income of project
personnel is estimated to be about $20,000 before taxes and
deductions. Total annual income would therefore be about $5.6

million., This sum would increase total personal income within Converse
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County by about $4.5 million. The average per capita income derived
from this total will depend upon the number of heads of households
and the size of employees' families. Using the population multiplier
of 2.5, the annual per capita income associated with direct mine
employment would exceed $7500, which is significantly greater than the
$46L4Y4 average per capita income in Converse County for 1972. Family
incomes would also be higher than the county's 1970 median and mean

incomes of $894T7 and $9191 respectively.

4. Community Infrastructure - This impact discussion draws

heavily from a 1974 DEPAD study, Capital Facilities Study, Powder

River Basin. The introduction to that report set forth its purpose:
"to develop methods and information that will help community leaders
and officials in the Powder River Basin Counties plan for the impact
of expected mineral development." The report inventoried the existing
and proposed public facilities of Powder River Basin counties and
those urban areas which will receive the major mineral extraction
impacts, defined standards and costs of public facilities, and
determined anticipated demands and costs based upon DEPAD population

projections.

This study concluded that the following infrastructural
elements in Douglas and in Converse County were adequate in relation
to existing population levels: water, sanitary sewer, police,
recreation, schools, sheriff's department, county fire department,
power and light, and libraries. Those facilities considered marginally
adequate were the Douglas Fire Department, health facilities (insufficient

number of doctors), and county roads and bridges.
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The proposed Morton Ranch mines will be only one component
of the overall mineral extraction development program assessed in
the capital facilities study; therefore, this discussion addresses
only those incremental demands placed upon the community infrastructure
by the population assumed to be directly attributable to the proposed

project.

Based on standards and 1973 costs set forth in the capital
facilities study done for DEPAD and the projected influx of population
and its distribution as shown above in subsection 2. Population, the
demand for additional facilities in Douglas, Glenrock, and Converse
County is shown in Table L4.5-1. Project related incremental costs
of public facilities and services are shown in Tables L4.5-2, L4.5-3,
and 4.5-4 for Converse County, Douglas, and Glenrock respectively.
Since the capital facilities study done for DEPAD did not address
Glenrock, the standards and costs applicable to Douglas are being

utilized for Glenrock in making these projections.

The total annual incremental expenditures for facilities
and services in the three areas as discussed above are estimated
to be about $150,000 over the project life. The annual expenditure
for schools due to the project related increase in population is
expected to approach $172,000 annually. Counterbalancing these
incremental costs will be incremental revenues arising from new
residential and commercial development activity and additional reve

énues arising out of the mining operation,
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5. Transportation - Impacts on the transportation system

will occur primarily due to commuter traffic. A rise in commuter
traffic will occur on Interstate 25 (I-25) from Casper and on State
Highway Sé from Douglas. Secondary roads involved will include the
Glenrock-Ross Road, Ross Road, and Highland Loop Road. Average daily
traffic counts for 1971 showed an average of 3200 vehicles utilizing
I-25 between Casper and Douglas and an average of 400 vehicles using
State 59 between Douglas and Bill. The increased use of these roads
is not expected to be significantly greater except on some secondary

roads during shift changes.

6. Housing - Assuming that those local residents who will
be employed by the Morton Ranch mining project are presently in
adequate housing, then the availability of acceptable housing for
in-migrant employees must be determined. In 1970, the Census showed
a total of 289 vacant housing units within Converse County, ylelding
a vacancy rate of 12.9 percent. A total of 146 units were vacant
within the town of Douglas (14.2 percent vacancy), while 143 units
in the rural county (including Glenrock) were unoccupied (11.7 percent
vacancy). Recent community profiles of Douglas and Glenrock1 report
a 1 percent vacancy rate in Douglas and 10 percent in Glenrock. The
U. S. Department of the Interior (1971+)2 has projected that the following
housing demands will be evidenced in Converse County:

CUMULATIVE REQUIREMENTS FOR HOUSING UNITS

I%EO 1880 1282 1990
Converse County 2247 00 5000 5100
Douglas 1029 2000 2300 2300
Rural 1218 2400 2700 2800

These projections show a housing demand which, if it is to

be filled, would necessitate almost doubling the Converse County housing
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stock between 1970 and 1980. Housing costs for a typical single-family
residential unit in the eastern Powder River Coal Basin, based on 1972
data, will vary between $26,000 and $39,000 and should be expected to
rise due to increasing market demand. Some of the new residents may
not be financially able to afford a detached single-family dwelling
and will decide on lower-cost housing such as multi-family dwellings
(apartments, condominiums, and townhouses ) or mobile homes. Mobile
homes have been popular at major construction and mining sites in

Wyoming.

The impact that the project population will have on housing
cannot be accurately determined and will represent only a portion of
total housing demand within the next decade. Housing market conditions
will depend upon numerous veriables, including the amount of new
housing constructed, types and price ranges of housing, financial
ability and preferences of workers, financial market conditions, reg-
ulations concerningvabile home parks and subdivisions, and locations

of new housing developments.

The long-term nature (more than 10 years) of the proposed
mines indicates that most workers will desire permanent single-
family dwellings instead of multi-family housing or mobile homes.
The scarcity of single-family housing will tend to shift demand to
mobile homes, which are single-family but lower in cost than permanent

dwellings.

T. Economic Sectors - The Morton Ranch mining project

will produce some impacts on the economy of Converse County. These
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impacts will result from both the nature of the project and the

induced population growth.

Livestock grazing remains the basic economic sector within
Converse County, although its importance has been declining. Changes
in land use of leased Morton Ranch properties at any one time during
the lifetime of the project will temporarily withdraw about .O4
percent of the land used for livestock grazing in the county. The
temporary withdrawal of this land from livestock utilization during
the project lifetime will do little to reduce agriculture as a

dominant force in the county.

The substitution of uranium extraction for livestock grazing
will represent a temporary shift to a higher economic land value, as min-
eral production will increase and mineral-related employment opportunities

will materialize. The February 1975 issue of Wyoming Labor Force

Trends reveals that increased mining employment between February 1974
and February 1975 accounted for more than 60 percent of the total
statewide gain in nonagricultural employment. The 3000 workers added
over the year brought the total mining employment to 18,300. The
proposed project would not only increase county and statewide uranium
extraction totals but would also enhance the most rapidly expanding

sector of the Wyoming labor market.

Population increases due to the proposed project would have
positive effects on trade and service industries in Converse County.
The 1972 Census of Retall Trade indicated that annual per capita
expenditures were about $1900. Considering the relatively high incomes

of mine workers, per capita retail trade expenditures may exceed
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12500 annually for project-related population. Applying the secondary
employment growth of 200 to the lower figure and the proJject related
population of 260 to the higher figure produces an estimated increase

of about $1,000,000 in retail sales.

Residents of Converse County spent about $220 each for
personal and business services in 1972. Assuming that project-
related population expends $300 per capita and using the same pop-
ulation figures as above, then about $122,000 will be spent annually

for services.

The precise distribution of these increases in trade and
service volume cannot be determined. The City of Casper, in adjoining
Natrona County, has a more complete trade and service sector primarily
because of the demands of its relatively large population. Casper is
24 miles from Glenrock and 50 mileé from Douglas, so shopping there is
possible for Converse County residents. Some of the increased volume
in trade and services would inevitably spill over into the Casper-
Natrona County economy, especially until Douglas and Glenrock can

expand their commercial sectors to supply the demand of consumers,
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TABLE 4.5-2

PROJECT-RELATED INCREMENTAL COSTS OF PUBLIC FACILITIES
AND SERVICES, CONVERSE COUNTY, WYOMING (1973 dollars)

General Government
Police

Fire

Health

Roads, Airports
Water, Sewer
Parks, Recreation
Library
Agriculture

Bonds & Interest
Revenue Sharing

Total Expenditures

1980

$ 12,500
2,800
700
7,100
18,700
100
500
2,400
1,800
T00
5,800

53,100

1985

$ 12,200
2,700
TOO
7,100
18,300
100
500
2,300
1,700
600
5,000

51,200




TABLE 4.5-3

PROJECT-RELATED INCREMENTAL COSTS OF PUBLIC FACILITIES

AND SERVICES, DOUGLAS, WYOMING (1973 dollars)

General Government
Police

Fire

Health

Roeds, Airports
Sanitation

Water, Sewer
Parks, Recreation
Bonds & Interest
Cemetery

Power

Total Expenditures

1980

$ 3;900
6,000
1,000

300
500
7,500
9,100
1,300
28,300
500
1,300

>9,T00

1985

5,200
6,000
1,100
300
500
7,400
9,100
1,300
25,900
500
1,300
58,600




TABIIE ho 5-,+

PROJECT-RELATED INCREMENTAL COSTS OF PUBLIC FACILITIES

AND SERVICES, GLENROCK, WYOMING (1973 dollars)

General Government
Police

Fire

Health

Roads, Airports
Sanitation
Water, Sewer
Parks, Recreation
Bonds & Interest
Cemetery

Power

Total Expenditures

1980

$ 2,600
k4,000
700
200
300
5,000
6,000
900
18,800
300
900

39,700

1985

$ 3,400
L,000
700
200
300

| 4,900
6,000
900
17,200
300
900
38,800
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4.6 OTHER

1. Air Quality - The primary sources of gaseous emissions
are expected to be the vehicles used in the surface mining and develop-
ment drilling operations. A list of the number, type, horsepower, and
schedule of operation of the vehicles that could be used for these
operations is presented in Tables 2.0-3 and 4.6-1. The estimated con-
sumption of energy by these vehicles is approximately 11,025 gal./day
of diesel fuel and 400 gal./day of gasoline. Emissions from these ve-
hicles are regulated by ambient air quality standards. Surface mining
vehicle emission rates were calculated using emission factors developed
by the Envirommental Protection Agencyl and the indicated schedule of

operation. The estimated emissions are given in Table L4.6-2.

Gaseous emissions are also expected from the vehicles used
in the underground mining operation. The number, type, power, and
schedule of operation of vehicles that could be used for this opera-
tion are presented in Table 2.0-2. Airborne emissions from vehicles
used in underground mining activities is expected to be small, com-
pared with surface-activity emissions. The material mined and the
interior walls of the mines are expected to be wet, so dust from the
mines is likely to be limited to particulates from diesel engines
used to power mining and transportation equipment. Estimates have
been made on emissions from underground mining equipment based on Mine
Enforcemenf and Safety Administration standards. Table 4.6-3 presents
the maximm allowable average concentrations of pertinent contaminants
in the underground mine air. For calculational purposes mine vent
effluents at the surface for the two operating shifts were assumed to

reach the upper limits of average concentration.
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The total volumetric flow rate through the eight vents is
expected to be 50,000 ft.3/min. (6250 ft.3/min. from each vent). Es-‘
timated maximum average emission rates for each vent were calculated
for underground mining by multiplying the assumed maximum concentrations
in Table L4.6-3 by this expected flow rate. The resulting estimates of

maximum average emission rates are presented in Table L.6-k.

The estimated emission rates presented in Tables 4.6-2 and
L.6-4 were used as input to a standard short-term diffusion equation.2
Calculations were made for "average" conditions and for estimated
"worst-case" conditions, and the resulting concentrations (above back-

ground levels) were compared with existing short-term standards (Table
h.6-5)o

Concentrations for "average" conditions were calculated using
the average wind speed for Casper of 13.1 mph (5.86 m/sec) and the most
frequent atmospheric stability class, D (neutral).* This should be a
conservative basis for calculations since an analysis of both Casper
and onsite data by hour of the day for the period of available col-
lected data (August 1974 through May 1975) indicated that wind speeds
during the hours when the mine equipment will not be in operation (es-
timated to be between 2300 and 0700 MST) were, on an average, 3 to
4.5 mph lighter than the winds during the expected hours of operation.
Also, more stable atmospheric conditions can be expected to occur

during these nonoperating hours.

¥Degrees of atmospheric stabilities and Pasquill stability classes
are described in Section 3.5.
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For comparisons with 1- and 3-hour standards, "worst-case"
conditions were assumed to consist of F stability, persistent wind
direction, and a wind speed of 1 m/sec (2.2 mph). For camparison
with 24k-hour standards, "worst-case" conditions were assumed to con-
sist of a wind speed of 1 m/sec, persistent wind direction, 12 hours
of F stability (9 p.m. to 9 a.m.), 6 hours of E stability (6 p.m. to
9 p.m. and 9 a.m. to noon), and 6 hours of D stability (noon to
6 p.m.). Note that these "worst-case" conditions are expected to
occur infrequently on the Morton Ranch property. In all cases,
several wind directions were utilized to determine the maximum
possible concentration at the site boundary resulting from the addi-

tive effects of the several sources.

The data indicate that concentrations resulting from either
the surface or underground mining equipment when added to the back-
ground values assumed for this area should not exceed short-term
standards.

Annual average concentrations were also estimated for the
non-radiological emissions at the site boundaries using a gaseous
effluent dispersion model.® Emission rates from Tables 4.6-2 and
4.6-4 were combined with the joint frequency distribution of wind
direction and speed by Pasquill stability class (Tables 3.5-6 thru
3.5-11) in the model, and estimates for the maximum site boundary
annual average concentrations of the emissions above background

levels were determined:
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Underground Mine Open Pit Mine Standard
802 0.002 ppm 0.0003 ppm 0.03 ppm
NO2 0.002 ppm 0.005 ppm 0.05 ppm
Particulates UL4.0 1g/m* 0.4 1g/m* 60 ug/m3(AGM)
co No annual standards

(*Calculated as the annual arithmetic mean. The annual arithmetic
mean is normally larger than the annual geometric mean.)
Thus annual concentrations are espected to remain well below
official standards when assumed background values are added to these

estimated concentration levels.

The other major source of nonradiological alr emissions
from this project is expected to be fugitive dust. Fugitive dust can
be expected from scraping, loading, transporting, and dumping of
overburden and ore, as well as from wind erosion of disturbed areas

and overburden material before stabilization by revegetation.

Precoperationael information on actual emissions of fugitive
dust from the planned mining operations is limited. An emissioﬁ
factor of 1.4 tons per acre per month has been developed by EPAl
from data collected around construction sites in Las Vegas, Nevada,
and Maricopa County, Arizona. (By comparison, wind erosion losses
from undisturbed land would be about 0.02 tons per acre per year.)
The maximum surface area disturbed by mining activities left
unreclaimed at any given time during the life of the mining

operations has been estimated to be about 900 acres. This estimate
includes unpaved roads, pit areas, and overburden and ore piles.

Using the 1.4 tons per acre per month emission factor, 900

acres of disturbed soil and rock would produce
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approximately 1300 tons of total particulate emissions per
month 1f ne mitigating measures were taken. The U.S. Bureau of
Mines has estimated that with mitigation the loss can be reduced by

as much as 90 percen‘t:3 thus limiting maximum particulate emissions
to 130 tons per month.

Most of the fugitive dust will be generated in and around the
proposed surface mines, and much of it is expected to settle to the
ground within site boundaries. Only a small fraction (on a weight
basis) will remain suspended beyond site boundaries, and is not

expected to exceed state and Federal standards.

2. Neoise -~ Noise levels from the proposed mining activities
are expected to be high in the immediate area of operation. However,
because of the distances between population centers and the project
site, noise should have only a small impact on the human population.
Site activities* which may be expected to create significant noise are:
scraping and loading operation, vehicles and other mining equipment,

and exhaust vent fans.

The scraping and loading operations are expected to produce
the highest level of noise. The noise levels in the vicinity of this
equipment can be expected to be about 85 dB(A)** at 50 ft. The vehicles
and other mining equipment (Table 2.0-3) will also produce noise. A
reasonable estimate of the combined noise level in the surface mining

area due to the operation of all this equipment is about 85 dB(A).**

*Based on the drill core data, and the recorded mining techniques
utilized in adjacent projects, blasting should not be required in
the surface mining operations.

**These estimates are based on experience with similar operations.
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Much of the noise generated by a surface mining operation comes from
within the pit, so the walls will attemuate the noise thus minimizing

offsite noise impacts.

For the underground mining operation, exhaust vent fans will
probably produce the most noise. It is estimated that these fans will
produce about 85 dB(A)** at 50 feet and will run 24 hours a day, seven

days a week.

Based on these estimates of source sound levels, and assuming
a 6 dB(A) drop for every doubling of distance from 50 feet, noise
level predictions were made for site boundaries nearest the open area
and nearest the vent fans, as well as for the nearest residence -
the Vollman Ranch (Table 4.6-6), Predicted operational sound levels
were computed using the equivalent sound level (Leq(21+)) for site
boundary locations, and the day-night weighted equivalent sound level
(L d.n) formula (EPA)h for the Vollman Ranch. It was assumed that the
exhaust fans would operate continuously but the surface mining would
cease during the late nighttime hours.

The data indicate that the resulting day-night weighted
sound level (I'dn) at the Vollman Ranch is below the 55 dB EPA criterionh
for the nearest residence. The highest equivalent sound level (Leq(ﬂt))

predicted is below the 70 dB EPA criterionh for farmland and general

unpopulated land.

**These estimates are based on experience with similar operatioms.
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It is expected that wildlife will be more stressed by
physical changes in their habitat than by mining noise. Although it
is likely that noise has some effect on certain species of wildlife,
the Environmental Protection Agency states that a thorough literature
search "revealed an almost camplete lack of information concerning the
effects of noise on wlldlife."s While specific éffects of mining noise
on the wildlife of the Morton Ranch property cannot be determined,
based on past experience with similar mining activities, it is likely
that most species will quickly become accustomed to the noise from

the mining activities.

3. Solid Waste Requirements -~ Solid waste is expected to

be generated by a number of activities associated with the proposed
mining operations. Over the life of the project, the major amount

of solid waste will be "municipal-type" (paper, cans, bottles, rags,
plastics, packing materials, oil filters, lunch bags and wrappers,

and garbage). It is estimated that approximately 4 lb. per worker

a day of municipal-type waste will be generated. Since peak employment
is estimated at approximately 280 people, a total of approximately
1100 1b.of municipal-type solid waste will be generated during peak

employment.

Since the expected average density of this type of solid
waste is approximately 200 lb/yd3, there will be a maximum of about
6 yd3of solid waste per da.y.v Based on a 5-day workweek, a conservative
total of about 17,160 yd3of municipal-type solid waste could accumulate

during the first 11 years of mining operations.
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Poscible methods of solid waste disposal available for use
on this project are: (1) burning in an approved incinerator,
(2) deposit of solid waste in a container for removal to an offsite
state approved landfill, and (3) onsite disposal in an approved land-
£i11. For the relatively small amount of solid waste that is expected,
consideration may be given to onsite disposal. Assuming that a com-
paction density of 1000 lb/yd3 is achieved, a landfill site with a
maximm volume of 3120 yd3 (12 ft. deep, 24 ft. wide, 295.5 ft. long)
is expected to be required to dispose of the solid waste generated
over the first 11 years of the project. The use of a landfill is

not expected to have any significant adverse impacts.

L. Radiological - Some emissions of radiocactive materials
will be realized fram both surface and underground mining operations.
Since underground mining will be performed beneath the existing water
table, the water content of the material mined is expected to be
high enough to reduce dust generation to a minimal level, so that
radiocactive materials associated with particulates will not be emitted
from mine ventilation systems in any appreciable quantity. The
principal airborne radioactive effluent from the mining activities
would be radon-222, which is released as a decay product from the
radium contained in uranium ore. The gas would be vented into the
atmosphere from the underground mine exhausts and also at lower con-

centrations from the surface mines.

From past experiences with similar underground mining opera-
tions radon-222 concentration can be estimated. Estimates indicate

the maximum average concentration in the mine vent exhausts to be
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4 x 1077 uCi/me. This value is most likely high but serves as the
best available estimate. With an expected volumetric flow rate of
6250 ft3/min (2.95 x 105 my/sec) through each of the eight vents, the
resulting estimated maximm average radon-222 emission rate would be
1.2 yCi/sec, or 0.1 Ci/day, from each vent. The vents will be

operated 24 hours a day, 7 days a week.,

This emission estimate was combined with the available
information on vent height and location with respect to site boun-
daries (Figure 3.5-3) and the joint frequency distribution of wind
direction and speed by Pasquill stability class. These data were
used as imput to the anmual average gaseous effluent dispersion model
which provides annual average concentrations (above background) of
radon for 14 downwind distances in each of the 16 cardinal wind
directions. These data as well as approximate distances to the site
boundary from a reference point called the "center" of the mine vent
area are presented in Table 4.6-T. The dispersion model takes into
account the actual distance and direction of each of the eight mine
vents from each of the reference points for which concentrations were
calculated. The estimated average concentration at the site boundary
in the direction of the prevailing wind (toward the northeast) is
less than 3.4 pCi/m3. The annual average concentration calculated
for the nearest resident (Vollman Ranch) is 2,0 pCi/m3. The meximum
average radon-222 concentration along the entire site boundary is
estimated to be less than LO pCi/m3 which converts to less than
4.0 x 10011 |Ci/mg. This estimate is well below the maximm
allowable concentration of radon-222 in alr released to unrestrictad

areas (10 CFR 20).
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The emission rate of radon from the surface mining areas
would vary according to the amount of ore exposed, ore grade,
moisture content, and other factors. Attempts to measure radon
concentrations in existing surface uranium mines revealed no
significant concentrations above existing ambient concentrations.
Therefore, any increase in the airborne concentrations of radon
or its daughter products in unrestricted surface mining areas is

expected to be undetectable.6

Dust generated by surface mining activities and by wind
erosion of disturbed soils and overburden material is expected
to contain approximately the same concentrations of natural
uranium, thorium-230, and radium-226 as the dust collected during
background sampling (Table 3.5-3) and should not exceed concen-
trations found in particulates collected around a nearby uranium
mine and mill, which averaged approximately 9.0 x 10-1% yCi/ml,
2.9 x 10~1% ,ci/ml or less, and 2.5 x 1071k uCi/ml or less for

natural uranium, thorium-230, and radium-226, respectively.

The groundwater and surface water are not expected to con-
tribute any significant amounts of radicactivity to the environ-
ment. Dissolved radiocactive isotopes in some of the water pumped
from the mines during dewatering could produce extremely low

levels of exposure. These effluents would be carefully monitored
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for radiocactivity levels and would be treated, if necessary, to
reduce the concentrations of any radioactive materials to acceptable
levels. DPossible impacts of the release of these waters are dis-

cussed in Section L4.3.

Vegetation and wildlife on the Morton Ranch property could
be exposed to some radiocactivity as a result of mining activities,
principally from radon gas emitted from the underground mine
ventilation system. Radioactive emissions from the mining operations

are expected to be so low that significant effects should not occur.

5. Historial and Archaeological - As discussed in Section

3.7, no sites 1listed in or nominated for the National Register of
Historic Places are located on or in the vicinity of the Morton Ranch
property, nor does the property contain sites listed in the state
historical inventory which may qualify for future enrollment. If
additional investigation identifies any historical resources not
presently known or recognized as having significant cultural value,
information on such sites or structures will be coordinated with the

Historic Division of the Wyoming Recreation Commission.

The only archaeological discovery of any significance on
the project site is addressed in section 3.7. Should this site be
disturbed or should future alterations in project plans require the
use of the site for mining or other activities, the state archaeologist
or the personnel from the University of Wyoming Department of Anthro-

pology will be notified, respectively; so appropriate action can be
initiated. Precautions to protect additional archaeological finds are

discussed in Section 5.2.
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Table 4.6-1

VEHICLES WHICH COULD BE USED FOR DEVELOPMENT DRILLING

No. of Brake Hours per Week
Units Descriptions Power Horsepower Each Unit

2. Drill Rigs Diesel 208 80

2 Water Trucks Diesel 208 o 80

3 Pickups Gasoline 175 80

1 Backhoe Diesel 120 80

(1/2 cu yd)
Table 4.6-2

_POSSIBLE VEHICULAR EMISSIONS FROM SURFACE MINING OPERATIONS*

Emissions
- First Shift Second Shift Annual
Pollutant (gm/sec)** _(gm/sec)** (tons/yr) **
Particulates 1.28 1.00 18.8
Sulfur Oxides 2.67 2.07 39.1
Carbon Monoxide 27.26 22.27 409.5
Nitrogen Oxides 36.68 17.49 538.8

*Emissions due to gasoline and diesel fuel consumption.
**Emissions given in grams per second are for times when vehicles
are operating, whereas the tons per year fxgures reflect the

schedule of operations for the year.



Table L4.6-3

MINE ENFORCEMENT AND SAFETY ADMINISTRATION AIR CONTAMINANT
STANDARDS* (8-hour time-weighted averages)

Sulfur Dioxide 13 llg/ll3
Carbon Monoxide - (33 llg/n3
Nitrogen Dioxide 9 llg/ll3
Nuisance Particulates 10 ng/ns

**TLVs — Threshold Limit Values for Chemical Substances in Workroom
Air Adopted by ACGIH for 1973," as indicated in 30 CFR, Chapter 1,
Part S57.

Table 4.6-4

ESTIMATED MAXIMUM AVERAGE NONRADIOACTIVE EMISSION RATES
FROM EACH OF EIGHT UNDERGROUND MINE VENTS

Sulfur Dioxide 0.38 gu/sec® 0.63 tons/yr®
Carbon Monoxide 0.162 gm/sec 2,68 tons/yr
Nitrogen Dioxide 0.027 gm/sec 0.45 tons/yr
Particulates 0.030 gm/sec 0.50 tons/yr

"During operation of diesel-powered mining equipment underground.

bAnticipated operation of diesel equipment 16 hours per day, S days per

week.
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Table L4.6-6

SUMMARY OF ESTIMATED SOUND LEVELS DUE TO PROPOSED MINING ACTIVITIES

Distance Predicted
Receptor Location from Background Operational Predicted
Source Sound Level Total
Boundary nearest 3940 ft L_(24)=30dB L_ (24)=46dB L_(24)=46dB
open pit mine area eq eq eq
Boundary nearest 394 ft 1.e (24)=30dB L_ (24)=68dB L_(24)=68dB
vent fans; under- 1 eq q
ground mine area
Vollman Ranch 5510 ft Lin = 37dB Ldn = S1dB Ldn = 51dB
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5.0-1

5.0 MITIGATING MEASURES

The primary mitigating measures to be taken in the mining
operations are the surface mine reclamation actions, discussed
below in Section 5.1. Additional mitigating measures taken in the
engineering, construction, and operation of the mines are discussed

in Section 5.2.
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5.1 PROPOSED RECLAMATION PLANNING AND PROCEDURES

The implementation of reclamation plans provides the most
significant mitigating measure for minimizing the long-term environ-
mental impacts that would be caused by the proposed project. For
this reason, major sections of this environmental statement are
supportive of the reclamation plans, for instance, the mining plan

(Section 2.0) and the baseline data (Sections 3.1 - 3.9).

The reclamation procedures outlined herein are consistént with

the requirements of the Wyoming Land Quality Rules and Regulations.

Dr. Morton May of the Agriculture College of the University of
Wyoming developed a reclamation plan for the proposed proJect which
included material contained throughout the body of the environmental
statement. Dr. May and his associates considered input data from TVA
and United Nuclear Corporation and their consultants, as well as input
from the Colorado School of Mine Research Institute and the U. S. Soil

Conservation Service. Dr. May's reclamation plan is summarized below.

1. Reclamation - Land Use Relationship - The purpose of

the reclamation program is to restore all lands disturbed by mining
activities to a productive condition consistent with the present
and historical uses of the area. Land uses, both past and present,
are discussed in detail in Section 3.1 of this report. Although

uranium is currently being mined and milled on properties adjoining
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the Morton Ranch, the general land use is for the grazing of cattle
and sheep. The goal of the reclamation program, therefore will be

to reestablish productive conditions for livestock and native fauna

grazing.

Surface mining activities will disturb approximately 85 to
90 surface acres anmually. Underground activities will disturb less
than 2 surface acres each year. As mining contimues, these pro-
Jections can be updated, and will be reported in the required annual

reports.,

Due to the nature of underground mining operations, the
semipermanent nature of the structures involved, and the constant
addition of material to the waste piles, reclamation of these
limited acreages will not be possible until normal mining operations

cease.

2. Topsoil and Overburden Stockpiling - As one of the

first steps in mining, topsoil will be removed from all areas affected
by mining activities (see Section 2.0), and will be segregated from
the other overburden materials and marked in accordance with the
applicable regulations. If desirable and feasible, the subsoil will

also be properly marked and stockpiled.

Conservation measures will be used to control wind and

water erosion of the topsoil piles. If the stockpiled topsoil is
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not to be used for an extended period of time, it will be lightly
seeded to provide temporary cover. If possible, stockpiles will be
located on the leeward slopes of existing hills to protect them from
prevailing winds. They will also be placed away from existing

drainages so as not to increase water erosion.

As mining proceeds, reclamation and overburden stripping
will take place concurrently. Consequently, same of the stripped
topsoil may be placed on backfilled material or in other disturbed
areas. When this occurs, applicable conservation procedures will

be instituted based on seasonal seeding practices.

3. Backfill - With the exception of the last one or two
surface mines, the open pits will be backfilled with overburden prior
to covering with topsoil and revegetating. The portals of adit level
underground mines in the open pit area, if any, and the shafts in
the underground mine area will be sealed in accordance with Federal
and state regulations. In the event that state and Federal water
quality standards can be met and permission is granted fram the State
Engineer and Land Quality Division of the Wyoming Department of
Envirommental Quality, a lake will cover 5 to 10 acres of the final
pit or pits. If the water quality of the lake does not meet the
standards, or if permission is not granted by the State Engineer,
the area will be backfilled above the static water level and

revegetated,
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Roads, building sites, remaining overburden and tailings
piles, and refilled pit areas will be graded to blend with the
natural contours of the adjacent undisturbed topography. Slopes
will not be greater than 3 to 1. Roads and buildings or other
structures may be retained by the surface landoﬁners for use after
the mining activity has ceased. This would be reported to the Wyoming
Land Quality Division and any reclamation needed for these facilities

would then become the responsibility of the surface owner.

If final placement and shaping of overburden material
result in excessive compaction, the top 18 to 24 inches will be
harrowed while the overburden is relatively dry, when better shat-

tering will result.

4. Disposal of Undesirable Materials and Waste - Periodic

sampling and testing of the overburden will be conducted to determine
the content of heavy metals, radioactive compounds, or any toxic
materials. As discussed above, toxic materials in the overburden are
not expected to be a problem on the Morton Ranch property. However,
if toxic materials are encountered, the Administrator of the Land
Quality Division of the Wyoming Department of Environmental Quality
will be contacted for disposition procedures. It is anticipated that
undesirable materials will be buried at least 6 feet below the surface,

at a level free from groundwater movement.

5. Topsoil Preparation - At least six to nine inches of

topsoil is expected to be available for placement over the shaped

and prepared backfill or overburden piles. Care will be exercised
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v,to avold movement of topsoil material when too wet, particularly the
- heavy (fine-textured) soils.

Prior to seeding any area, the needed surface modifications
will be made; particularly those needed for water conservation
purposes. Pitting may be used for improved water retention, or it
may be necessary to harrow the area in order to improve percolation
rates. In some areas it may be necessary to cover the surface with

straw of other mulch to minimize erosion.

If necessary, undesirable plants will be controlled by
accepted control measures in compliance with existing state and
federal regulations. Weed control should not be needed once the

desired native plant species became established. s

6. Seeding Rates, Species, and Methods of Application -

The Morton Ranch property was previously used for yea.r-rou'nd grazing
by domestic livestock, and it will be reclaimed for this use.

Table 5.1-1 provides a recommended list of native plant seed species
(except for crested wheatgrass), mixtures, and seeding rates.

The specles listed are adapted to the climatic and soil conditions
existing in the area and are also highly palatable to livestock,
tolerant to grazing, and available for year-round use by livestock.
The seed mixtures are designed to yield the maximum nmumber of
éeedlmgs that the area can support. Modification of the seeding
mixture will be considered throughout the period of reclamation if

onsite performance of the species indicates that changes are needed.



Digitized by GOOS[G



5.1-6

Seeding will be performed in accordance with rules, regulations,
specifications, and standards adopted by the Wyoming State Conservation

Commission as approved by the Land Quelity Division.

In all cases where surface conditions and slopes permit,
seeding will be performed with a drill. If slopes are too steep
for seeding equipment, the seed mixture will be broadcast at
approximately twice the rate given in Table 5.1-1 to be followed by

brush drag or similar treatment to ensure seed coverage.

Seed will be planted about 1 inch below the surface in
sandy soil. In areas where the topsoll contains considerable clay,

the depth of seeding would be reduced to approximately 1/2 inch.

6. Time of Seeding and Protection of Seeded Areas - Time

of seed:i:ng is very critical in Wyoming. Previous range seeding trials,
under semiarid conditions similar to those found at the Morton Ranch,
'have shown that availeble moisture is the limiting factor in seedling
.establislment. Due to the low annuel precipitation, seeds must be
-ple.nted when meximum moisture is present for germination and seedling
establishment. Most of the species recommended should be planted in
the early spring (before mid-April) or late fall (after mid-October).
Seed from native browse species and fresh seed of Indian ricegrass
will be planted in the fall season, if possible, to increase germination |
the following spring. (See subsection 2., Topsoil, above for additional
discussion of varying seeding requirements throughout the typical

years.)
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To ensure optimum plant establishment, seeded areas will
be protected by fencing, herding, or similar approved animal control
techniques, for two growing seasons or until the vegetation is

capable of renewing itself without further attention.

T. Reclamation Schedule - As shown in Table 5.1-2, the

present mining plans indicate reclamation would begin in 1976 on areas
disturbed during construction of utility lines (gas, electric, and
telephone) and drill sites. In 1979 the open pits would begin to be
backfilled and reclaimed as additional open pits were created. By
the end of 1979, 315 acres of the 1100 acres disturbed would be re-
claimed. This progression of filling the depleted open pits would

continue until mining operations are completed.

No plan can be formulated to account for all the situations
that must be dealt with during reclamation. Because of variability
in climatic conditions and localized differences in soil .character-
istics, a number of judgmental decisions on seeding technique, soil
preparation, and cultivation would have to be made on a site-by-site
basis. To assist in making these decisions, the assistance of
experts in various state and Federal agencies and institutions who
have already assisted in formulating reclamation procedures will be

sought.

8. Cooperation - As indicated above, assistance of various
Federal, state, and local agencies such as the U.,S. Soil Conservation

Service and the Converse County Agriculture Agent, will be sought to
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help develop and review many of the phases of the ongoing rec-
lamation program. The inputs from these agencles will help assure
optimum reclamation results and ensure that the reclamation program

is successful.



TABLE 5.1-1

RECOMMENDED SEED SPECIES AND MIXTURES FOR THE MORTON RANCH PROPERTY*

Mixture (pounds of pure live seed/acre)

Basic Mixture Heavy Soil Sandy Soil
SPECIES (Upland) (Depres-
sions)

Agropyron dasystachyum
(Critana) 3 3 2 3
A. desertorum
(Nordan or Summit) 3 2 1 3
A. riparian
(Sodar) 1 1 1
A. Smithii
(Rosana) 3 N M
Oryzopsis hymenoides
(Northern ecotype) 2
Atriplex canescens
(Norttiern ecotype) 1
Onobrychis viciaefolia
(Eski or Remont) 3

Others**

¥Specles descriptions, characteristics, and growth tolerances available
from the U. S. Soil Conservation Service.

**¥If areas are selected where use by game animals is to be encouraged, some
spot hand seeding, using locally collected or proven adapted ecotypes, may
be accomplished with rabbitbrush (Chrysothamnus spp.), big sagebrush
(Artemisia tridentata), or winterfat (Eurotia lanata). These shrub species
will contribute to seasonal forage availability and protective cover for
game animals and birds. Autecological data of these shrub speciles,
relating to seeding or planting, can be obtained from Dr. Morton May,

Plant Science Division, Agriculture College, University of Wyoming, Laramie,
Wyoming.
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5.2 OTHER MITIGATING MEASURES

1.

Engineering, Construction, and Operation - Measures

that would mitigate some of the adverse impacts during construction

and operation of the proposed project have been incorporated into

the design and operation plans for the Morton Ranch mines. These

measures include the following:

1.

2.

Culverts will be provided under all roads where
dralnage channels exist.

Berms and ditches will be constructed around active
open pits, mine shafts, and at the toes of spoil
piles, and will channel surface water into holding
ponds. If necessary, the water will be treated
before release into the Box Creek drainage system.
This should minimize potential localized erosion
and water quality problems.

All water pumped from the mines will be directed
to holding ponds for removal of solids prior to
use and/or discharge into the Box Creek drainage
system. Other mine drainage treatment will be
performed if found necessary by ongoing water
quality monitoring.

Sanitary sewers and leach fields will be con-
structed at the surface and underground mining
sites to properly treat sanitary wastes generated
by the mine personnel.

Water trucks will be used to control dust by
sprinkling heavily traveled roads on the property.

Wind erosion of disturbed soll will be reduced
by restricting travel across loose material and
by beginning revegetation on all overburden piles
as soon as possible.

‘Worker protection from noise will be provided in compliance

with the Occupational Health. and Safety Act as applicable.

Power and telephone lines and gas lines will be
placed so as to minimize visual impact. Burial
will be performed as necessary.

The mining operations will comply with ap-
plicable Federal, State, and county laws, reg-
ulations, and standards for air and water quality.
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10. Disturbance of the property will be minimized
by using or improving existing roads where
feasible, preventing off-road vehicular traffic
when roads are available, and minimizing power-
line rights-of-way.

11. Ventilation will be provided in the underground

mine in compliance with the health and safety
regulations of the U. S. Bureau of Mines.

2. Solid Waste Disposal - Cleared vegetation will be

disposed of by either grinding as mulch for revegetated areas or

burial beneath replaced overburden.

"Municipal-type" solid waste will be disposed of by approved
incineration; in an approved landfill onsite, maintained in compliance
with appliceble regulations; or in a local approved landfill operated
by a municipality, county, or private contractor. Materials, such as
ferrous metals, which have an economic value may be collected for

further use or recycling.

3. In-Situ Mining Precautions - Before in-situ solution

mining, the precautions noted in Section 2.0 will be taken. Addi-

tional in-situ mining precautions are discussed below.

Vertical migration of leach solution and leachate through
exploration drill holes (those not used for production purposes) will
be prevented by pressure-grouting the required holes above the ore
zone. Vertical migration through confining layers would be minimized
by operating the well field so that the differential pressure between
the ore zone and overlying or underlying formations is kept fairly

small, depending on the permeability of confining layers. This will
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be done by carefully controlling injection and production rates,
or by injection into layers adjacent to the ore zone for pressure

maintenance.

To help mitigate potential adverse impacts caused by
horizontal migration of leach solution and leachate, pumping without
injectiemn of leach solution will be continued after economic recovery
of ore has ceased until the aquifer has been sufficiently flushed
of leach solution. This would help prevent the down-gradient migration
of undesirable ions. Down-gradient monitoring wells, in addition to
the wells used for the in-situ recovery operation, could be utilized

for this pumping operation.

4. Precautions to Protect Archaeological Finds - The only

archaeological site of any significance discovered during the
archaeological survey is located at least two miles away from any
project activities. Most of the proposed project site is on private
property not open to the public. Therefore neither the general public
nor mine personnel would normally frequent the area of the archaeological

site.

In the event that the site is disturbed, the State
archaologists will be notified so that they may take appropriate
action. In the event that future alterations in project plans
require the use of the site for mining or other activities, personnel
from the University of Wyoming Department of Anthropology will be
contacted for reevaluation of the site, and possibly excavation if

necessary.
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All equipment operators and others who have occasion to
be on the mining site will be made aware that potentially valuable
archaeological sites could be found. . Archaeological specimens, such
as projectile points, grinding stones, charcoal, ash, burned animal
bones, shells, matting, basketry, fire-cracked rock, human bones
fram burials, and unusual changes in the soil of the mine walls
will be noted. If any archaeological site is discovered, the State
archaeologist will be notified immediately, and the site protected

pending investigation.

5. Monitoring Programs - Monitoring programs planned for

reclamation and air quality, groundwater, water quality, and radio-

logical data collection are given below.

Reclamation - Onsite monitoring programs will be employed
to obtain data for annual reports to the Wyoming Land Quelity Division
of the Department of Envirommental Quality and to utilize developing
technology in the reclamation program. Only those procedures and
methods which are considered to be acceptable, repeatable techniques
will be utilized. In general, the studies will supply the following
information:

1. Vegetation productivity each year as compared

to productivity on similar undisturbed range
sites

2. Stability and self-sustaining ability of seeded

mixtures as expressed by ground cover, com-
position of stand, and productivity
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3. Uses of reclaimed and similar undisturbed sites
made by native fauna
4. Soil stability
5. Soil fertility level and requirements
6. Presence or absence of toxic materials
7. Comparison of climatic fluctuetion effects on
reclaimed and undisturbed sites.
Data accumulated by the monitoring programs may be utilized
in determining the following:
1. Adaptability and performance of newly available
plant species or ecotypes
2. Browse establishment to promote wildlife habitat
3. Comparative effects of special treatment (fer-
tilization formulations and rates, pitting, and
mulching)

i, Evaluation of topsoil depths and topsoil-subsoil
mixtures

5. Evaluation of changes in topsoil characteristics
related to time of stockpiling

6. Treatment(s) for stabilizing stockpiles of
topsoil

7. Comparison of microclimatic parameters of re-
claimed and undisturbed sites.

Groundwater Monitoring - Piezometers have been installed

at both the proposed surface and underground mining areas. At the
surface mining area they were drilled in pairs, one in the mining
area and one adjacent to it. Piezometers were installed at the
underground site in such a manner as to permit selective sampling
from the three primary aquifer systems in the area. Monitoring will

be provided throughout mining operations in order to detect changes

in levels and quality of the groundwater.



5.2-6

As mining operations progress, the need for additional
groundwater monitoring may become apparent. The location, depth, and
mumber of additional stations needed would be determined by analysis

of data accumulated from the existing monitoring stationms.

Water Quality Monitoring -~ The water quality monitoring

program was initiated in the summer of 1975 for both surface water

and groundwater. Future analysis will be performed for specific
conductance, temperature, pH, bicarbonate, total dissolved solids,
common elements and compounds, radium-226, thorium-230, and gross
alpha and beta radiocactivity. Groundwater monitoring will be conducted
quarterly, whereas surface water monitoring will be conducted only
during those quarters when surface water flows normally occur.
Depending on levels of uranium, radium-226, and thorium-230, more

frequent sampling may be required.

All point source discharges from the mining operations will

be monitored in accordance with the terms of the NPDES permit.

Radiological Monitoring - Health and safety regulations as

specified in Title 30, Part 57 of the Code of Federal Regulations

and as enforced by the Mining Enforcement and Safety Administration
(MESA), require that the radioactive content of the air in the under-
ground mine be kept low by dilution and replacement of the mine air
with fresh air from the surface. Monitoring will be provided on a
routine basis in the underground mine spaces to ensure compliance with

these regulations.
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Although virtually no radiological effects on soil or
vegetation are expected fram this project, monitoring of these sub-
stances will be carried out at approximately four locations on a
quarterly basis. Samples will be analyzed for uranium, radium-226,
and thorium-230. Depending on the levels of uranium, radium-226,
and thorium-230, adjustments to this monitoring will be made as

gppropriate.

The monitoring of water for radiological parameters will
be performed in conjunction with the water quality monitoring dis-
cussed above. This program includes routine radiological measure-
ments to observe any changes in concentrations of uranium, radium-226,
or thorium-230 that may be attributed to mining activities. If any
significant increases above baseline levels are observed, additional

monitoring will be performed.
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6.0 ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

In determining the environmental effects associated with this
project, the following adverse effects which cannot be avoided have

been identified.

There will be a temporary change in land use from livestock
grazing to mineral extraction during the life of the project. Ap-
proximately 900 acres may be affected at any one time. Reclamation
of the mined areas will commence shortly after the mine is developed
and will continue until all of the mined area is reclaimed to its
current highest use level with the possible exception of one or more
5 to 10 acre lakes that may be left at the end of the project life.
These lakes would serve the.purpose of providing water in an area where

surface supplies are scarce.

There will be permanent alteration of specific topographic
features at the surface mining areas due to remaining spoil pile.';:
and the possible lake to be left at the end of project life. How-
ever, the land surface will be graded to blend with the natural

topography and revegetated.

Land erosion from water and wind will occur during the life of
the project as overburden is removed and stockpiled. The effects of
this will be reduced by locating the spoil piles in areas that will

reduce exposure to wind and by revegetation.

There will be an increase in stream flow in Box Creek and

possibly Cowell Draw during the life of the project due to dewatering
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operations. The quality of this water will be monitored before re-
lease to Box Creek or Cowell Draw and treated if necessary to meet

water quality standards.

The dewatering operations will also cause & depression of
groundwater levels in the vicinity of the mines; however, this

should be self-correcting after the cessation of mining.

There will be a temporary alteration of plant and animal species "

diversity on the site due to the disruption of natural habitat. .
There will be a temporary minor degradation of air quality in

the immediate vicinity of the mining operations due to fugitive dust

and exhaust emissions from combusion-driven mining and support equip-

ment and vehicles. This is not expected to exceed ambient air quality

standards and will cease after project completion.

The increase in population due to the project will place addi-
tional pressure on the surrounding communities and to the county to
provide needed community services. If the costs to provide thes.e
services are not compensated by additional revenues, the resultant

effect would be adverse.

While the construction and operation of the Morton Ranch uranium
mines will result in some adverse environmental effects which cannot
be avoided, these effects should not conflict with the environmental
goals set out in Section 101 (b) of NEPA. This project is also con-

sistent with the Nation's stated policies on energy utilization.
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7.0 ALTERNATIVES TO THE PROPOSED ACTION

This section discusses the alternatives to mining the Morton
Ranch property that were considered by TVA. The alternatives con-
sidered are:

1. No Action.

2. Purchase of Uranium.

3. Mining Other Properties.

1. No Action - Since there are known uranium deposits on
the Morton Ranch property, mining is expécted to occur regardless of
TVA's participation. Therefore, the alternative of TVA taking no action
in the mining of the Morton Rench property would only have the effect
of placing TVA in the position of having to acquire the uranium that
can be supplied from this source by other means. As discussed below

under the other alternatives, this option would decrease the depend-

ability of the uranium supply available to TVA.

2. Purchase of Uranium - TVA initially anticipated being

able to meet all of its projected requirements for nuclear fuel by
purchasing it on a long-range delivery basis from the nuclear steam
system supply vendors and on the open market through invitations for
bids to uranium suppliers. More recently, TVA has engaged in
direct negotiations with uranium suppliers. By these means, TVA
has been able to obtain contractual commitments for approximately
one-half of its uranium fuel needs through the 1980's. TVA plans

to continue its efforts to purchase uranium on the open market;
however, to date, this approach alone has not assured TVA a depend-

able long-range supply of uranium. The proposed participation in
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the Morton Ranch uranium mining activity will help provide TVA

with a dependable uranium supply.

3. Mining Other Properties - Although TVA is considering

participating in mining ventures at other locations in the future,

the lead time that is necessary to develop a mine to production level
precludes the development of other properties in the same time frame
in which TVA can obtain uranium from the Morton Ranch property. The
uranium from this property is needed to help provide TVA with a depend-

able supply of nuclear fuel.

As indicated, a decision by TVA to participate in mining at
another location instead of Morton Ranch would not preclude the develop-
ment of this property by someone else. Moreover, similar types of
impacts associated with the Morton Ranch development would propably

be encountered at other locations.

4., Conclusions - TVA has concluded that, because of the
present status of the uranium supply market and indications of its
future development, it should participate in the development of the
Morton Ranch property now in addition to the purchasing of uranium
on the open market in order to help assure a dependable supply of

uranium for its future needs.
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8.0 SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY

In assessing the constructién and operation of the mines for
cumulative and long-term effects, TVA has made the following determin-

ations.

The local short-term uses of the enviromment are those required
to construct and operate the mine. These include the preparation of
the site and construction of buildings and facilities, the removal of
overburden and the extraction of uranium ore, the release of gaseous
effluents into the ambient air, and the disposition of the excess
water from the dewatering operations into nearby streambeds. However,
the effects of these uses will be minimized and should have no long-

term effects on the enviromment.

Most of the short-term uses of the site will result in no
significant effect on the long-term productivity of the land affectec

since the land will be reclaimed to its current "highest use" level.

The operation of the Morton Ranch uranium mines will not result
in any significant long-term environmental degradation. All effluents
discharged to the air, water, and land will be within levels which
are considered acceptable..for the short-term uses of the enviromment.
Environmental monitoring will include the sampling and analysis of soil
and water. This will provide data for detecting and evaluating specific
parameters of environmental impacts which might lead to long-term

effects, in order that timely corrective action can be taken if required.
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In view of the foregoing environmental considerations, the
immediate benefits to be derived from the initiation of this project
are not expected to significantly curtail the long-range beneficial
uses of the natural resources of the area except for the mined

uranium.

Thus, in the sense that each generation is trustee of the
environment for succeeding generations, the Morton Ranch uranium
mines can be constructed and operated in a manner to protect the
enviromment so that succeeding generations will be enabled to attain
full use of the environment except for the uranium that will be
removed. In addition, the proposed action is consistent with the

Nation's stated energy utilization policies.
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9.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

The resources utilized in this project that can be considered
as irreversible and irretrievable commitments are: (1) the uranium
ore that is mined, (2) the energy expended in the mining operation
and support facilities such as petroleum products and electricity,
and (3) the materials and equipment used in the mining and support

facilities that are unrecyclable such as concrete and some metals.

The commitment of natural resources associated with this project's
construction and operation are small when compared to the benefit

obtained from the uranium which will be mined.
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10.0 CONCIUSION

This envirommental statement reflects the manner in which TVA
has used a systematic, interdisciplinary approach in incorporating
environmental considerations into the decision-msking process for the

Morton Ranch uranium mines.

The mining will interact with the environment in these principle
areas: (1) release of minute quantities of radioactivity to the
air and water, (2) temporary change in land use, (3) increased
land erosion due to water and wind during the life of the project,
(4) increased runoff and depression of groundwater levels due to
dewatering operations, (5) temporary alteration of plant and
animal species diversity in the immediate area of the surface mines,
and (6) permanent alteration of specific topographic features at the
surface mine areas. Reclamation of the mined areas will begin shortly
after the start of mining and will continue until shortly after the
end of mining. The mined areas will be reclaimed to its present land

use level.

The mines can be constructed and operated without significant
risk to the health and safety of the public. The uranium acquired by
TVA from the mines will help assure that TVA obtains and maintains a
dependable supply of uranium for use in its nuclear-fueled electric

generating plants.

After weighing the environmental costs and the technical, economic,

envirommental, and other benefits of utilizing an energy resource
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consistent with national energy policies, TVA has concluded that the
overall benefits of the project far outwelgh the monetary and
environmental costs, and that the action called for is the mining

of the Morton Ranch uranium deposits.
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