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GLOSSARY

This glossary is included as an aid to reader understanding of the statement.
It includes technical words that may not be common in popular use and also
more common words that, in this report, may be used in a more narrow, technical
way.

AASHO classification (soil engineering). The official classification of soil
materials and soil aggregate mixtures for highway construction used by
the American Association of State Highway Officials.

Acre-foot. The quantity of a material that will cover 1 acre of land 1 foot
deep.

Aestivate. To pass the summer in a dormant state. Summertime hibernation.

Agglomerate. To fuse into a mass.
Alkaline soil. Precisely, any soil horizon having a pH value greater than 7.0;

practically, a soil having a pH above 7.3.

Alkali soil.
or with a
capacity)
interfere

1: A soil with a high degree of alkalinity (pH of 8.5 or higher)
high exchangeable sodium content (15 percent or more of the exchange
or both. 2: A soil that contains sufficient alkali (sodium) to
with the growth of most crop plants.

Alluvial soils. An azonal great soil group developed from transported and
relatively recently deposited material (alluvium) characterized by a weak
modification (or none) of the original material by soil-forming processes.

Alluvium. Clay, silt, sand, and gravel or other rock material transported by
flowing water and deposited as sorted or semi-sorted sediments.

Ammonium nitrite fuel-oil prill.
spraying ammonium nitrate and
Used in blasting.

Angle of repose. Angle between the horizontal and the maximum slope that a
soil assumes through natural processes.

A globular, porous particle obtained by
fuel oil in a rising current of warm air.

Animal unit month. A measure of forage or feed requirement to maintain one
animal (cow or 5 sheep) for a period of 30 days. Abbreviated: ADM.
Annual plant. A plant that completes its life cycle and dies in one year or

less.
Aquifer. A layer of rock, sand, or gravel that contains water and that will

deliver it in usable quantities to wells.
Aquifer skeleton. The mineral framework of a water-bearing zone or aquifer.
Atmospheric stability. The degree of vertical mixing of the air. It is a

measure of the potential ability of air to diffuse pollutants both laterally
and vertically.

Available water-holding capacity (soils). The capacity to store water avail-
able for use by plants, usually expressed in linear depths of water per
unit depth of soil.
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Backfill. The process of filling, or the material used to fill, a surface
mine pit.

Bedrock. The more or less solid rock in place either on or beneath the surface
of the earth.

Belt conveyor. A moving, endless belt that rides on rollers and on which
materials can be carried for various distances.

Belt line. A belt conveyor.

Bench. A division of a coalbed. A layer in a coalbed mined separately.

Biome. A major biotic unit consisting of plant and animal communities having
similarities in form and environmental conditions.

Boxcut. The initial pit in a strip mine where no open side exists; this
results in a highwall on both sides of the pit.

Breaks. Rough, broken topography--in many places the transition area between
highlands and lowlands.

Browse. That part of leaf and twig growth of shrubs, woody vines, and trees
available for animal consumption.

Btu. Abbreviation for the British thermal unit. Amount of heat needed to
raise 1 pound of water 1 degree F (252 calories).

Burn area. Area of clinker.

Burnline. Rock outcrop of hard clinker produced by a burning coalbed.

Carbonaceous. Containing carbon. Shale or other rock containing small frag-
ments of carbon distributed throughout.

Carnivorous. Flesh eating.

Carrying capacity. A maximum number of animals that can survive on a land area
over the long term.

Channery. Soil mass containing between 15 and 90 percent by volume of fragments.

Claystone. Hardened clay.

Clinker. Natural baked shale--in the study area it normally overlies burned
out coal seams and was formed by burning of the coal. Locally called scoria.

Coal. A solid, brittle, dark brown to black, combustible, carbonaceous rock
formed by the partial to complete decomposition of vegetation.

Coal slack. Fine-grained coal resulting from weathering and exposure to air.
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Coke. Coal from which volatile constituents have been driven off by heat, so
that the fixed carbon and ash are fused together.

Colluvium. Loose, unconsolidated clay, silt, sand, and gravel at the foot of
a slope, brought there by force of gravity.

Community. An aggregate of organisms which form a distinct ecological unit.
Such a unit may be defined in terms of plants, animals, or both.

Concretion. An accumulation of mineral matter cemented around a center within
a sedimentary host rock, commonly spheroidal or disk-shaped.

Contour furrows. Furrows plowed approximately on the contour on pasture or
rangeland to prevent soil loss and increase infiltration. Also, furrows
laid out approximately on the contour for irrigation purposes.

Corrosion (of rock). The solution of rocks and other materials by chemical
action.

Coulee. A steep-walled valley or ravine varying widely in size and often
having a stream at the bottom.

Crop out. To be exposed at the surface.

Cover, vegetative. All plants found on an area, irrespective of whether they
have forage or other value. Syn.: plant cover.

Dip. The angle at which a bed or stream is inclined from the horizontal.

Discharge. The process by which water moves from an aquifer, or the amount
of water that moves from an aquifer.

Dissolved solids. The total dissolved mineral constituents of water.

Diversion terrace. Channels across a hillside used to protect bottomland
from hillside runoff or to protect against runoff from an unterraced area.

Dragline. A type of excavating equipment which casts a rope-hung bucket and
collects dug material by pulling the bucket with a second rope.

Dry farming. Farming without irrigation.

Ecology. A study of animals and plants in their relation to each other and to
their environment.

Ecosystem. Complex self-sustaining natural system which includes living and
nonliving components of the environment and the interactions that bind them
together. Its functioning involves the circulation of matter and energy
between organisms and their environment.
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Ecotone. Transition zone between two adjacent plant or animal communities.

Ecotype. A locally adapted population of a species which has a distinctive
limit of tolerance to environmental factors.

Effluent. A liquid or gaseous product discharged from the ground, or a process.

Eolian soil material. Soil material accumulated through wind action.

Erodible. Susceptible to erosion. (Expressed by terms such as highly erodible,
slightly erodible, etc.)

Exotic. Not native, usually from another continent.

Fauna. The animals of a particular period or region taken collectively.

Final highwall. The final face of exposed overburden and coal or ore in a
surface mine.

Flow net. A graphic representation of the flow lines and equipotential lines
used in the study of seepage.

Food chain. The pattern of energy or food transfer between a series of organ-
isms interrelated in their feeding habits within an ecosystem. One organism
is fed upon by another which in turn is fed upon by another, etc.

Forb. Any herbacious plant other than those that are grass or grass-like.

Formation. A distinctive group of rocks selected as a convenient unit for
mapping, description, and reference.

Friable. Easy to break, crumbling naturally, poorly cemented so as to crumble.

Geomorphology. That branch of both physiography and geology that deals with
the form of the earth, the general configuration of its surface, and the
changes that take place in the evolution of landforms.

gpd. Gallons per day.

gpm. Gallons per minute.

Ground water. Atmospheric water which saturates rock openings at and beneath
the water table. Also used to mean all water below the ground surface.

Habitat. A specific set of physical conditions that surround the single
species, a group of species, or a large community. In wildlife management,
the major components of habitat are considered to be food, water, cover,
and living space.

Herbivorous. Plant eating.
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Highwall. The unexcavated face of exposed overburden and coal in a strip mine
pit.

Hydrophyte. A plant that grows in water on in wet or saturated soils.

Infrastructure. Those public services and facilities necessary for the
existence of a town and normally supported by public funds, such as schools,
roads, medical services and facilities.

Insectivorous. Insect eating.

Intermittent stream. A stream that flows only part of the time.
Invertebrate. An animal without a backbone. This group includes such animals

as insects, clams, snails, worms, and others.
Isogram. A line connecting points of equal value with regard to certain

variables.
Isopach. A line connecting points of equal or corresponding thickness.
Isopleth. A line connecting points of equal or corresponding values with

regard to certain chemical elements.
Landform. A discernible natural landscape, such as a floodplain, stream

terrace, plateau, valley, etc.
Lignite. A brownish-black coal in which the alteration of vegetable material

has not progressed as far as subbituminous coal.
Limiting factor. A critical living or nonliving element of an ecosystem

necessary for an organism to survive that is in the least supply.

Long ton. A unit of weight that equals 2,240 pounds.

Member. A division of a formation generally of distinct lithology.

Mesophyte. A plant that grows under intermediate moisture conditions.
Mg/l. Abbreviation for milligrams per liter, the unit of expression for the

concentration of dissolved minerals in water.
Miscellaneous land type. Areas of land that have little or no natural soil

or that are too nearly inaccessible for orderly examination or that occur
where, for other reasons, it is not feasible to classify the soil.

Mixing height. Thickness of the mixing layer (see below).

Mixing layer. In air pollution terminology, the layer of air, usually a
subinversion layer, within which pollutants are mixed by turbulance and
diffusion.

Mollusks. An invertebrate group which includes snails, clams, chitins, and
others.
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Nonagglomerating. Will not agglomerate.

Noncoking. Will not coke.

Opencast method. A mining method which consists in removing the overlying
rock or overburden, extracting the coal, and then replacing the overburden.

Overburden. Rock or unconsolidated material overlying a coalbed, excavated
during strip mining.

Parting. A band of waste material dividing the coal layers.

Passerine. Small or medium sized, chiefly perching song birds, having grasping
feet with the first toe directed backwards.

Perennial. Having a life cycle that lasts more than two years.

Perennial stream. A stream that flows all the time.

Permeability, soil. The quality of a soil horizon that enable water or air
to move through it.

Physical properties (of soils). Those characteristics, processes, or reactions
of a soil which are caused by physical forces and which can be described by,
or expressed in, physical terms or equations.

Playa. A shallow central basin of a plain where water gathers after a rain
and is evaporated.

Potentiometric surface. An imaginary surface that coincides with the static
level of water in an aquifer.

Prill. A globular, porous particle obtained by spraying a solution of ammonium
nitrate into a rising current of warm air.

Proximate analysis. The determination of the compounds in a coal.

R. Range, one of the north-south rows of townships in a U.S. public-land survey.

Rank. The place occupied by a coal in a classification. A term used to
indicate the position of a coal in the series peat to anthracite.

Raptorial. An order of birds including all the birds of prey such as the
eagle, hawk, owl, and vulture.

Recharge. The process by which water moves into an aquifer, or the amount of
water that moves into an aquifer.

Reclamation. Restoration of mined or disturbed land; rehabilitation.

Rehabilitation. Restoration of mined or disturbed land; reclamation.

Reserves. Known deposits of coal that can be profitably mined. Tonnage
generally known within 20 percent.
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Resources. Includes reserves and other coal deposits that may become profit-
able to mine. Tonnage imperfectly known.

Riparian. Situated on or pertaining to the bank of a river, stream, or other
body of water.

Road metal. Rock suitable for surfacing dirt and macadamized roads and for
foundations for asphalt and concrete roadways.

Rough broken land. Land with very steep topography and numerous intermittent
drainage channels but usually covered with vegetation.

Rs. Plural of range.

Saline-alkali soil. A soil containing sufficient exchangeable sodium to
interfere with the growth of most crop plants and containing appreciable
quantities of soluble salts.

Saline soil. A nonalkali soil containing sufficient soluble salts to impair
its productivity but not containing excessive exchangeable sodium.

Sandstone. A cemented or compacted sedimentary rock composed usually of
grains of quartz.

Scarified. The breaking with a machine of hard soil material or spoil in
strip mine reclamation.

Scoria. Local term for natural baked shale--see "clinker."

Scoria land. Areas of slaglike clinkers, burned shale, and fine-grained
sandstone; characteristic of burned-out coalbeds.

Sec. A parcel of land that is I square mile or 640 acres. Known as a section.

Secs. Plural of sec. or section.

Semiarid.
greater
of most

A term applied to regions or climates where moisture is normally
than under arid conditions but still definitely limits the growth
crops.

Shale. A fine-grained sedimentary rock.

Shale parting. A layer of shale separating benches of coal.

Short ton. A unit of weight that equals 2,000 pounds.

Siltstone. A sedimentary rock composed of grains intermediate in size between
clay and sand.

Slope wash. Soil and rock material that has been moved down a slope by
gravity and running water and not concentrated in a channel.
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Slurry. A mixture of fine coal in water. Commonly pumped through pipelines
at processing plants or to consumption points.

Soil association. A group of defined and named soil units occurring together
in an individual and characteristic pattern over a geographic region,
comparable to plant associations in many ways.

Soil material. Soils leached free of soluble salts and capable of sustaining
plant growth and recognized as such by standard authorities.

Soil series. A group of soils having horizons similar in characteristics
and arrangement in the soil profile, except for texture of the surface
portion.

Solute. A substance dissolved in a solution, as distinguished from the
solvent.

Spoil. The overburden removed in strip mining. Debris or waste material
from a strip mine.

Stagnation episode. Meterological conditions, generally temperature inver-
sions, lasting from two to five days during which air pollutant concen-
trations increase, resulting in one or more of the following effects:
reduced visibility, damage to vegetation and animals, coughing and eye
irritation, increased morbidity, and increased mortality.

Subbituminous coal. Nonagglomerating coal having a heat value of 8,300 to
13,000 Btu on a moist, mineral-matter-free basis. Intermediate in rank
between lignite and bituminous coal.

Succession. The progressive development of vegetation toward its highest
ecological expression, the climax; replacement of one plant community by
another.

T Township, a tract of land that is bounded on the east and west by meridians
six miles apart at its south border, has a north-south length of six miles,
and forms one of the chief divisions of a U.S. public-land survey.

Temperature inversion. A layer in which temperature increases with altitude.
The principal characteristic of an inversion layer is its marked static
stability, within which very little turbulent exchange can occur.

Terrace. An embankment or combination of an embankment and channel constructed
across a slope to control erosion by diverting or storing surface runoff
instead of permitting it to flow uninterrupted down the slope.

Throwing radius. The radius through which a dragline can dig, rotate, and
deposit material. It is dependent on the length of the dragline's boom.

Topsoil. As used for mined area spoil reclamation, topsoil refers to the A
horizons, and those portions of the Band C horizons, that are favorable for
the growth of plants. For the railroad right-of-way, it refers to the A
horizons only.

~' Townships.
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Transpiration. The process by which water moves from living plants to the
atmosphere.

Ultimate analysis. The determination of the percentage of constituent
elements of a chemical substance such as coal.

Unified Soil Classification System (engineering).
based on the identification of soils according
gradation, plasticity index, and liquid limit.

A classification system
to their particle size,

Unit train. A train made up entirely of coal cars carrying coal directly from
the loading place to point of delivery.

Upland. An extensive region of highland in the interior of the country;
higher land in contrast to valley, plain, or other low-lying land; a
plateau.

Vertebrate. All animals having a segmented spinal column.

Water table. Generally considered to be near the top of the zone of satura-
tion in an unconfined aquifer, but this water level in a well may fluctuate
in response to several factors.

Wind rose. A diagram designed to show the distribution of wind direction
recorded at a given location over a period of time.

Working pit. The place at a mine from which coal is actually being extracted.
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Forest Service Objectives and Procedures
Relative to Federal Coal Leasing

on Thunder Basin National Grassland

Stipulations for lands under jurisdiction of Department of

Agriculture, the supplemental stipulations to be attached thereto, and

BLM lease terms provide the means by which the Forest Service objectives

can be met:

1. Preplan the entire lease area, affected adjacent areas, and

off site supporting facilities based upon

a. Adequate resource and other pertinent data provided

by the lessee to enable the mining plan (including

reclamation) for the leased area to be prepared and

approved prior to the time mining development actually

commences; and

b. Selection of the most appropriate mining and reclamation

system to

(1) Minimize environmental disturbance, and

(2) Provide for recovery of onsite minerals, including

coal in a single or sequential preplanned operation.

2. In surface mining, the operation will seek to reclaim the surface

to achieve beneficial future use of the land in a harmonious and

judicious pattern by predetermining the post mining landform for

a. Urban development, including recreational, commercial, etc.;

b. Wildlife and recreation related, including water developments;

c. Agricultural cropland;

C-l



d. Uses similar to those made of the pre-mining land con-

figuration; or the

3. Host desirable combination of above.

The mining plan (including reclamation) should be a flexible tool

capable of periodic review to incorporate advances in technology. The

Forest Service will determine whether or no~ it will concur in the mining

plan to be approved by U.S. Geological Survey and will recommend modifica-

tions it considers necessary prior to plan acceptance.

The Forest Service will require a Lessee Surface ~fanagement Operation

Plan which will more specifically indicate how Forest Service requirements will

be met. When changes in operation are anticipated, such a plan will be mod-

ified and submitted to the Forest Supervisor for approval. The Forest Service

will periodically review the mining 'operations, as they affect surface va Lue.s ,

against the BLH general requirements, the Forest Service Lessee Surface Hanage-

ment Operation Plan, and the approved exploration or mining plan (including

reclamation) prepared for that operation.
I
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Figure 1

Probability, in percent, of Receiving Trace or Less and Exceeding Indicated Amounts
of Precipitation During One, Two, and Three Week Intervals, Douglas

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES IN
WYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming. C-3
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Table 1

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During I-Week Periods, Douglas

PERIOe PRECIPITATION - IN INCHES
B~GI N AVE. O.T. 0.06 0.10 0.20 0.40 0.60 0.80 1.00 1.40 2.00
plAR 1 .12 15.8 62.1 47.1 21.9 4.2 .7 .1 .0 .0 .0plAR 8 .15 14.9 66.0 52.7 28.5 8.2 2.6 .8 .3 .0 .0MAR 15 .21 17.4 65.4 55.2 35.4 14.7 6.3 2.8 1.2 .2 .0
MAR 22 .22 17.4 68.1 60.1 44.1 23.7 12.7 6.8 3.5 .9 .1
MAR 29 .41 14.9 75.7 69.5 55.2 33.5 19.7 11.4 6.5 2.0 .3APR 5 .36 14.9 74.4 68.3 54.7 34.4 21.3 13.2 8.2 3.2 .8
APR 12 .36 19.9 65.8 59.7 47.9 31.7 21.4 14.6 10.2 5.0 1.7
APR 19 .42 19.9 66.7 60.6 48.6 32.3 22.0 15.1 10.5 5.2 1.8
APR 26 .35 14.1 74.0 67.5 53.8 34.6 22.5 14.8 9.7 4.3 1.2
MAY 3 .47 12.4 77.2 71.2 58.4 39.5 26.8 18.3 12.5 5.8 1.7
MAY Ie .53 11.6 79.4 73.9 61.8 43.0 29.9 20.8 14.4 6.9 2.1
MAY 17 .45 9.1 82.9 77.5 64.8 44.5 30.3 20.4 13.7 6.2 1.8
MAY 24 .54 8.3 85.6 80.9 69.3 49.2 34.3 23.6 16.1 7.4 2.2
MAY 31 .63 15.8 79.5 75.7 65.9 48.4 34.7 24.5 17.2 8.3 2.6
JUN 7 .36 23.3 69.7 65.4 55.4 39.4 27.7 19.3 13.4 6.4 2.0
JUN 14 .43 17.4 70.7 64.7 52.3 34.7 23.3 15.7 10.6 4.8 1.3
JUN 21 .36 14.9 11.4 64.8 51.7 33.9 22.6 15.1 10.2 4.6 1.3
JUN 28 .41 19.9 68.2 62.0 49.1 31.3 20.4 13.4 8.9 4.1 1.2
JUL 5 .27 21.6 66.7 59.9 45.6 26.4 15.4 9.2 5.5 2.1 .5
JUL 12 .24 21.6 64.9 56.8 40.1 19.9 10.0 5.2 2.6 .7 .0
JUL 19 .18 19.9 64.3 55.3 37.2 16.8 7.9 4.0 2.1 .6 .0
JUL 26 .25 22.4 60.2 51.9 36.2 18.2 9.5 5.2 2.9 .9 .1
AUG 2 .20 31.6 54.5 47.9 35.1 19.1 10.4 5.7 3.1 .8 .0
AUG s .22 31.6 56.5 49.5 35.3 17.8 9.0 4.5 2.2 .5 .0
AUG 16 .19 24.1 60.1 51.9 36.2 18.1 .9.4 5.0 2.8 .9 .2
AUG 23 .29 25.7 57.0 49.7 36.1 20.3 12.0 7.4 4.6 1.9 .5
AUG 30 .21 29.1 56.9 50.9 39.5 24.7 15.8 10.2 6.6 2.•7 .7
SEP 6 .42 33.3 57.2 52.2 41.9 27.2 17.8 11.6 7.7 3.2 .8
SEP 13 .17 40.8 51.3 46.4 36.0 21.5 13.0 7 .•9 4.9 1.8 .4
SEP 20 .20 43.3 48.1 42.8 31.5 16.8 9.0 4.8 2.6 .7 .0
SEP 27 .19 45.8 44.9 39.8 29.3 15.9 8.8 4.9 2.8 .9 .1
OCT 4 .16 41..6 46.8 40.9 29.5 15.6 8.3 4.5 2.4 .6 .0
OCT 11 .22 30.7 55.8 48.8 34.8 17.9 9.2 4.7 2.3 .5 .0
OCT 18 .22 28.2 57.6 49.4 33.6 15.9 7.7 3.8 1.8 .4 .0
OCT 25 .11 29.9 54.5 45.5 28.9 12.3 5.7 2.7 1.3 .3 .0
NOV 1 .23 29.9 54.2 45.9 30.7 14.5 7.2 3.6 1.8 .3 .0
NOV 8 .16 29.1 53.8 45.9 31.3 15.0 7.3 3.5 1.6 .2 .0
NOV 15 .18 26.6 52.8 43.3 27.1 11.3 4.9 2.2 .9 .0 .0
NOV 22 .11 25.7 51.2 40.0 21.8 6.9 2.4 .9 .3 .0 .0
NOV 29 .11 26.6 48.8 36.4 17.2 3.B .8 .1 .0 .0 .0
OEC 6 .08 28.2 45.8 32.7 13.7 2.3 .3 .0 .0 .'0 .0
DEC 13 .08 32.4 43.5 31.9 15.0 4.1 1.5 .7 .3 .0 .0
DEC 20 .15 32.4 45.0 34.6 18.8 6.8 2.9 1.4 .6 .1 .0
DEC 27 .09 29.1 46.3 34.9 17.5 5.1 1.8 .7 .3 .0 .0
JAN 3 .10 31.6 46.0 34.2 15.5 3.2 .7 .1 .0 .0 .0
JAN 10 .09 34.1 46.4 34.0 14.0 2.2 .3 .0 .0 .0 .0
JAN 17 .08 29.9 46.3 32.9 12.9 1.7 .1 .0 .0 .0 .0
JAN 24 .10 26.6 48.5 35.6 15.9 3.0 .5 .0 .0 .0 .0
JAN 31 .12 26.6 55.4 42.7 19.7 3.7 .6 .1 .0 .0 .0
FEB 7 .12 22.4 60.0 45.6 18.9 2.4 .3 .0 .0 .0 .0
FEB 14 .10 19.1 56.9 41.7 17.1 2.4 .3 .0 .0 .0 .0
FEB 21 .12 19.1 56.3 41.7 18.8 3.6 .6 .1 .0 .0 .0

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES IN
WYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming.
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Table 1 (Cont'd)

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During 2-Week Periods, Douglas

PERICe PRECIPITATION - IN INCHES
BEGIN AVE. O,T. 0.06 0.10 0.20 0.40 0.60 1.00 1.40 2.00 4.00

MAR 1 .27 2.4 89.8 81.4 56.9 21.6 7.9 1.4 .3 .0 .0IoIAR15 .43 5.1 86.0 79.9 65.4 42.6 27.5 11.3 4.7 1.2 .n
MAR 29 .77 3.3 92.8 89.6 80.7 62.8 47.2 25.1 12.8 4.4 rv.v
APR 12 .78 2.4 89.6 85.0 74.6 57.5 44.5 26.7 16.0 7.3 .2
APR 26 .82 1.6 93.9 90.6 82.0 65.8 52.0 31.6 18.8 8.4 .4
MAY 10 .98 4.9 92.4 90.2 84.0 70.7 58.3 38.2 24.4 12.1 1.0
MAY 24 1.18 4.1 94.8 93.7 89.8 H.O 66.9 44.8 28.2 13.1 .7
JUN 7 .79 2.4 92.7 89.2 80.4 64.3 50.8 31.1 18.7 8.6 .5
JUN 21 .77 4.9 90.5 81.0 77.9 60.8 46.8 27.0 15.3 6.4 .2
JUl 5 .52 6.6 88.9 84.7 72.6 50.0 33.2 14.3 6.1 1.7 .0
JUL 19 .43 1.6 86.7 79.8 64.1 40.3 24.9 9.5 3.7 .9 .0
AUG 2 .42 10.7 17.1 70.7 57.0 31.4 24.6 10.8 4.7 1.2 .0
AUG 16 .47 6.6 82.7 76.2 62.1 41.2 27.4 12.2 5.5 1.6 .0
AUG 30 .63 11.6 81.8 77.5 61.3 49.9 36.6 19.3 10.0 3.6 .0
SEP 13 .37 16.6 71.9 66.1 54.0 36.7 25.3 12.2 5.9 1.9 .0
SEP 27 .35 19.9 68.1 62.0 49.5 32.2 21.1 9.1 3.9 1.0 .0
OCT 11 .45 12.4 76.5 70.1 56.2 36.2 23.4 9.8 4.0 1.0 .0
OCT 25 .34 9.1 81.6 74.5 57.9 33.0 18.3 5.4 1.5 .2 .0
NOV 8 .34 11.6 77.5 70.4 54.5 31.8 18.2 5.8 1.7 .2 .0
NOV 22 .22 6.6 73.0 61.8 40.6 17.7 7.8 1.6 .2 .0 .0
DEC 6 .16 11.6 71.0 58.8 34.8 11.6 3.9 .5 .0 .0 .0
DEC 20 .24 7.4 73.0 61.8 40'.3 17.0 7.3 1.3 .1 .0 .0JAN 3 .19 12.4 73.3 61.2 36.0 10.7 2.9 .1 .0 .0 .0
JAN 17 .18 7.4 14.3 61.2 35.3 10.4 2.8 .1 .0 .0 .0
JAN 31 .24 7.4 85.3 75.7 48.6 14.3 3.3 .0 .0 .0 .0
FEB 14 .22 1.6 84.3 71.7 43.6 13.6 4.0 .3 .0 .0 .0

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During 3-Week Periods, Douglas

PERIOe PRECIPITATION - IN INCHES
BEGIN AVE. O,T. 0.06 0.10 0.20 0.40 0.60 1.00 1.40 2.00 4.00

"AR 1 .48 .0 97.6 94.1 80.7 49.8 21.4 7.7 2.3 .4 .0
P'AR 22 .99 1.6 97.4 96.2 91.5 18.6 64.4 39.8 23.0 9.4 .3APR 12 1.13 1.6 96.5 94.8 89.4 71.5 65.7 45.5 30.6 16.4 1.7MAY 3 1.45 .8 98.3 97.3 94.2 85.9 76.3 57.4 41.3 24.1 3.2MAY 24 1.54 .8 98.8 98.3 96.5 90.5 82.5 63.9 46.4 26.5 2.8
JUN 14 1.20 .0 98.3 96.7 91.6 79.6 67.3 45.8 30.0 15.3 1.4
JUL 5 .70 1.6 96.5 94.3 86.6 67.7 50.0 25.0 11.8 3.7 .1JUL 26 .67 1.6 90.8 85.8 74.1 54.4 39.5 20.7 10.8 4.0 .0AUG 16 .69 3.3 93.0 89.7 80.6 62.6 47.3 26.0 14.0 5.5 .2SEP 6 .79 6.6 87.6 83.8 74.7 58.5 45.2 26.4 15.2 6.5 .2SEP 27 .57 5.8 86.1 80.9 68.8 49.4 35.2 17.8 8.9 3.1 .0OCT 18 .56 4.1 91.4 87.6 76.2 53.1 34.9 13.8 5.1 1.0 .0NOV 8 .45 4.1 89.4 83.8 69.4 45.1 28.2 10.4 3.7 .7 .0NOV 29 .27 4.9 85.0 76.1 54.4 24.9 10.7 1.8 .2 .0 .0DEC 20 .34 .8 88.9 80.0 58.4 28.3 13.1 2.7 .5 .0 .0JAN Ie .26 2.4 87.8 78.0 53.9 22.0 8.1 .8 .0 .0 .0JAN 31 .33 .8 95.6 89.7 69.0 30.9 11.5 1.2 .0 .0 .0

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES INWYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,University of Wyoming.
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Figure 2

Probability, in percent, of Receiving Trace or Less and Exceeding Indicated Amounts
of Precipitation During One, Two, and Three Week Intervals, Gillette

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES IN
WYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming.
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Table 2

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During I-Week Periods, Gillette

PER ICC PRECIPITATION - IN INCHES
BEGIN AVE. O.T. 0.06 0.10 0.20 0.40 0.60 0.80 1.00 1.40 2.00

MAR 1 ••19 32.4 59.9 52.8 35.9 14.7 5.7 2.2 .8 .0 ••0
f<lAR 8 .21 33.3 60.4 54.7 40.6 20.2 9.4 4 ••3 1.9 .3 .0
MAR 15 .28 29.9 63.8 58.4 45.1 24.8 13.0 6.7 3.3 .8 .0
,.AR 22 .28 23.3 70.6 65.5 52.5 30.8 16.8 8.7 4.4 1.0 .0
Io1AR29 .40 19.9 75.5 71.4 59.4 36.3 20.1 10.5 5.4 1.3 .1
APR 5 .33 23.3 71 ••1 66.4 54.2 33.0 18.8 10••3 5.6 1.5 .1
APR 12 .27 26.6 66.8 61.7 49.7 30.8 18.7 11.2 6.7 2.3 .4
APR 19 .44 22.4 71.3 66.6 55.3 36.9 24.1 15.5 9.9 4.0 1.0
APR 26 .43 14.9 77 .6 72.5 60.4 40.8 27.2 17.9 11.7 4.9 1.3
/AAY 3 .47 10.8 79.5 73.6 60.5 40.3 26.7 17.6 11.6 4.9 1.3
/AAY 10 .41 10.8 11.1 11.7 59.0 40.4 27.9 19.3 13.4 6.5 2.2
MAY 17 .60 11.6 79.1 74.8 63.8 45.8 32.7 23.2 16.5 8.3 3.0
MAY 24 .54 10.8 84.9 81.3 11.5 52.7 37.4 26.1 18.1 8.5 2.7
MAY 31 .66 11.6 85.2 82.2 73.4 55.6 40.7 29.2 20.7 10.2 3.4
JUN 7 ••65 16.6 80.0 71.2 69.3 54.0 41.0 30.6 22.6 12.2 4.6
JUN 14 .61 18.3 17.2 74.0 65.7 50.8 38.7 29.2 21.9 12.2 5.•0
JUN 21 .62 17.4 75.8 71.4 61.0 44.4 32.3 23.5 17.2 9.2 3.6
JUN 28 .29 24.9 67.2 62 ••1 50.5 33.2 21.8 14.4 9.5 4.3 1.3
JUL 5 .30 32.4 60.7 56.1 45.5 29.3 18.6 11.8 7.4 2.9 .1
JUL 12 .38 34.1 59.4 54.9 44·Ift 28.4 18.2 11.7 1.5 3.2 .8
JUL 19 .20 37.5 55.7 50.8 39.4 22.9 13.3 1.8 4.6 1.7 .4
JUL 26 .24 40.8 52.3 47.4 36.1 20.2 11.0 6.0 3.2 .9 .1
AUG 2 .20 41.6 50.4 45.2 ;'4.1 19.0 10.4 5.6 3.0 .8 .0
AUG 9 .19 44.9 146.5 41.7 31.6 18.3 10.1 6.3 3.8 1.3 .3
AUG 16 .25 54.1 39.~ 35.9 28.8 19.1 12.9 8.8 6.2 3.0 1.0
AUG 23 .23 56.6 38.1 .~.3 29.4 20.7 14.7 10.4 7.5 3.8 1.4
AUG 30 .29 47.4 47.8, if~. 8 37.6 26.0 17.6 11.9 8.0 3.6 1.1
SEP 6 .34 44.1 52.1 49.0 40.1 26.7 17.0 10.7 6.7 2.6 .6
SEP 13 .16 44.9 49.8 4~ .9 36.2 21.5 12.5 7.2 4.1 1.4 .2
SEP 20 .27 44.1 48.2 43.5 33.3 19.2 11.0 6.3 3.6 1.1 .1
SEP 21 .15 46.6 46.0 41.5 31.6 18.0 10.1 5.6 3.1 .9 .0
OCT 4 .21 46.6 48.5 44.3 32.7 15.3 7.2 3.5 1.7 .3 .0
OCT 11 .13 44.1 52.6 48 ••1 33.3 11.6 3.8 1.3 .5 .1 .0
OCT 18 .16 44.9 50.8 45.6 30.5 10.1 2.9 .7 .1 .0 .0
OCT 25 .13 44.9 50.8 46.1 33.2 14.0 5.1 1.7 .5 .0 .0
NOV 1 .24 37.4 60.0 56.3 42.2 17.3 5.8 1.8 .4 .0 .0
NO\! 8 .18 32.4 64.3 59.8 43.3 16.1 5.2 1.7 .5 .0 .0
NOV 15 ••21 35.8 57.7 51.6 35.5 13.8 5.2 2.0 .8 .1 .0
NOV 22 .12 41.6 51.2 44.1 21.3 9.2 3.2 1.1 .4 .0 .0
NOV 29 .11 46.6 48.1 41.0 22.4 4.5 .7 .1 .0 .0 .0
DEC 6 .10 48.3 41.0 40.5 23.0 5.6 1.4 .4 .1 .0 .0
DEC 13 .15 44.1 49.1 42.8 27.6 10.3 3.8 1.4 .5 .0 .0
DEC 20 .17 39.9 52.2 45.7 30.9 12.5 4.7 1.7 .6 .0 .0
DEC 21 .14 42.4 50.8 44.4 29.3 10.7 3.6 1.1 .3 .0 .0
JAN 3 .13 45.8 46 ••3 39.7 25.2 8.7 2.7 .7 .2 .0 .0
JAN 10 .11 48.3 42.6 36.1 22.9 8.5 3.0 .9 .3 .0 .0
JAN 17 .13 49.1 43.6 31.9 25 ••3 10.2 3.8 1.3 .4 .0 .0
JAN 24 .15 46.6 -46.5 40.5 26.9 10.5 3.8 1.3 .3 .0 .0
JAN 31 .12 39.9 52.6 45.4 28.0 8.5 2.4 .6 .1 .0 .0
FEB 7 .17 32.4 60.0 51.6 30.1 6.9 1.2 .1 .0 .0 .0
FEB 14 .13 31.6 59.6 50.6 29.1 7.0 1.3 .2 .0 ••0 .0
FEB 21 .15 32.4 58.8 50.4 30.9 9.7 2.8 .8 .2 .0 .0

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES IN
WYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming.
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Table 2 (Cont'd)

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During 2-Week Periods, Gillette

PERIOC PRE C IP ITATl ON - IN INCHES
BEGIN AVE. O,T. 0.06 0.10 0.20 0.40 0.60 1.00 1.40 2.00 4.00

~AR 1 .40 10.8 86.3 82.4 68.9 41.2 22.3 5.9 1.5 .2 .0
filAR15 .56 7.4 88.7 85.0 74.5 53.9 37.4 16.8 7.2 1.8 .0
~AR 29 .73 5.8 91.5 88.8 80.4 62.1 45.8 23.2 11.1 3.3 .·0
APR 12 .71 10.0 87.4 84.8 77.4 61.6 47.2 26.2 13.8 5.0 .0
APR 26 .90 4.9 93.4 91.6 85.7 71.5 57.3 34.4 19.6 7.9 .2
fl.AYlC 1.01 4.9 92.5 90.3 84.0 70.8 58.5 38.8 25.1 12.8 1.2
~AY 24 1.20 3.3 96.0 95.2 92.5 84.1 73.4 51.2 33.1 15.9 1.0
JUN 7 1.26 4.9 93.9 92.7 88.9 79.3 69.0 50.1 35.0 19.7 2.3
JUN 21 .90 5.8 91.3 88.6 81.4 66.6 53.6 33.8 21.0 10.3 .9
JUL 5 .68 11.6 84.3 80.9 71.7 54.3 40.2 21.2 10.9 3.9 .1
JUL 19 .43 17.4 77.3 73.1 62.4 43.6 29.7 13.2 5.7 1.5 .0
AUG 2 .39 19.9 72.9 68.1 56.6 38.3 25.4 11.0 4.6 1.2 .0
AUG 16 .47 29.9 63.3 59.5 50.9 37.7 28.0 15.7 8.9 3.1l .1
AUG 30 .63 21.6 13.5 70.1 61.7 47.0 35.3 19.6 10.7 4.2 •.1
SEP 13 .43 21.6 72.4 68.2 57.6 40.2 27.6 12.6 5.6 1.7 .0
SEP 27 .37 19.9 74.2 69.4 56.8 35.5 21.5 7.9 3.0 .7 .0
eeT 11 .29 17.4 77 .8 72.3 56.5 29.5 13.9 2.5 .3 .0 .0
OCT 25 .37 18.2 79.9 77.1 65.6 38.9 19.8 3.9 .5 .0 •.0
NOV a .39 14.1 83.6 80.3 67.9 40.4 20.9 4.5 .7 .0 .0
NOV 22 .23 22.4 73.1 67.2 49.1 21.3 8.7 1.3 .1 .0 .0
DEC 6 .25 25.0 71.5 66.5 50.0 23.1 9.8 1.6 .1 .0 .0
nEC 20 .31 15.8 77.6 71.5 55.3 29.0 14.1 3.1 .6 .0 .0
JAN 3 .24 19.9 69.7 62.3 45.3 21.8 10.0 2.0 .3 .0 .0
JAN 17 .28 14.9 77.9 70.7 51.8 23.8 9.9 1.4 .1 .0 .0
JAN 31 .28 14.1 79.6 72.8 54.2 25.7 11.0 1.6 .0 .0 .0
FEB 14 •.28 9.9 85.8 79 •.7 59.8 26.1 9.7 1.1 .0 .0 .0

Percent Probability of Receiving Trace or Less and At Least the Amounts Indicated
During 3-Week Periods, Gillette

PERIOe PRECIPITATION - IN INCHES
BEGIN AVE •. O,T. 0.06 0.10 0.20 0•.40 0.60 1.00 1.40 2.00 4.00

~AR 1 .6B 4.1 95.1 93.8 87.6 68.1 47.8 19.8 7.2 1.3 .0
MAR 22 1.02 .8 98.5 97.6 93.6 81.2 66.7 40.6 22.7 8.6 .0
APR 12 1•.14 4.9 <J4.3 93.4 <JO.l 80.4 69.2 48.0 31.5 15.7 1.0
tJAY 3 1.47 .0 <J8.6 97.3 93.2 83.6 73.6 55.2 40.3 24.5 4.2
tJAY 24 1.85 2.4 97.4 97.4 97.1 <J5.5 91.7 78.7 61.8 37.8 3.9
JUN 14 1.51 .8 98.7 <J8.1 95.7 88.4 79.4 60.7 44.4 26.3 3.6
JUL 5 •.88 5.8 92.7 91.1 85.7 72.2 58.1 34.7 1<J.3 7.4 .1
JUL 26 .63 1l.6 85.0 81.9 73.3 56.0 41.3 21.3 10.5 3.5 .0
AUG 16 .77 13.3 81.4 77.9 69.7 55.5 44.2 27.8 17.5 8.7 .-8
SEP 6 .77 9.9 86.5 83.6 75.3 59.2 45.4 25.9 14.5 6.0 .2
SEP 27 .50 6.6 8<J.3 85.3 73.7 51.3 34.1 14.1 5.6 1.2 .0
OCT 18 .53 9.1 89.7 87.8 79.5 55.7 34.0 10.0 2.3 .0 .0
NOV 8 .51 5.8 92.2 89.4 79.3 55.0 34.4 11.2 3.1 .3 .0
NOV 29 .35 12.4 84.8 80.7 66.5 37.5 18.5 3.7 .4 .0 .0
DEC 20 .44 4.1 <J0.2 84.6 69.3 42.7 24.8 7.7 2.2 .3 .0
JAN Ie .39 5.8 8<J.3 83.9 67.9 39.0 20.4 4.9 1.0 .0 .0
JAN 31 .41 2.5 91.9 86.4 71.0 42.7 23.7 6.5 1.6 .1 .0

Source: Clarence F. Becker and John D. Alyea, 1964a, PRECIPITATION PROBABILITIES IN
WYOMING. Bulletin 416. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming.
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Table 3

Probability That a Given Day Will Be Wet or Dry, Douglas

P(WETl:llll P (DRY) P(WET/ORV)=l p(nRV/DRY) p(WET/WET)1II1 PIDl:lV/WETl

PERIOD I'IET 0.01 INCHES wET !!: 1).05 INCHES wET 0.1,0 INr-HES
BEGINS DI'{YDRY/DRY DRY/WEi' DRY DRy/DRY DRY/WET DRY DRY/DRY nRY!WET
MAR 01 76 78 10 89 >19 87 95 95 <:)9+
MAR 08 77 80 68 88 90 75 94 94 18
MAR 15 80 81 18 filA R8 86 91 92 1i5
MtlR 22 74 79 61 86 89 14 92 93 1'16
MAR 29 71 76 65 'l'9 ~1 7S A3 85 78
APR 05 70 76 56 80 A3 70 87 90 73
APR 12 78 82 64 87 QO 64 90 92 73
APR 19 75 82 51 82 AS 66 88 90 fl.9
APR 21', 68 76 51 18 Fl2 66 86 87 74
MAY 03 69 79 48 78 85 51 83 89 ~4
MAY 10 66 76 46 15 Fl1 58 80 84 f,7
MAY 17 65 75 46 15 A2 54 83 R5 76
MAY 24 61 68 50 71 16 61 18 81 ~7
MAY 31 62 73 46 12 16 61 78 79 76
JUN 07 70 17 55 16 82 57 83 86 f,9
JUN 14 64 70 55 75 17 66 81 82 73
JUN 21 71 78 57 80 AS 65 90 92 ~9
JUN 28 77 83 58 85 88 70 89 93 f,O
JUL 05 76 80 63 82 83 76 90 91 A6
JUL 12 78 80 72 81 A8 88 92 93 90
JUL 19 80 82 74 AB A8 94 92 92 92
JUL 26 77 80 65 88 90 75 93 94 71
AUG 02 83 85 73 90 92 71 93 95 A7
AUG 09 83 87 71 88 90 78 94 94 92
AUG 16 83 84 67 90 (/1 73 92 91 A3
AUG 23 81 86 59 AS 90 78 92 94- 79
AUG 30 84 B7 71 89 92 73 91 92 M
SEP 06 76 82 53 A3 AS 76 89 90 AO
SEP 13 84 90 52 89 93 56 93 94- 13
SEP 20 80 86 56 85 89 M 90 91 A3
SEP 27 86 91 56 91 94 55 93 95 ~1
OCT 04 85 87 71 90 en 77 92 93 79
OCT 11 84 87 71 ~8 90 73 92 93 90
OCT 18 fj3 88 SO R9 ClO 73 91 91 AS
OCT ?5 83 86 62 90 91 77 93 94 1'13
NOV 01 17 82 59 AS A8 65 91 91 ~5
NOV (IS 85 88 70 91 92 75 93 9S 76
NOV 1'5 80 84 58 Rll 89 63 93 94 AS
NOV 22 84- 85 76 90 92 78 95 95 q6
NOV ?9 83 85 68 92 93 85 96 96 Cl9.
DEC 06 80 81 76 90 90 88 95 96 A6
DEC 13 t16 87 80 92 CIllo 76 97 98 87
DEC 20 83 85 71 90 90 90 9~ 96 78
DEC 27 84 84 82 93 94- 82 98 98 92
JAN 03 80 82 76 91 (/2 83 96 96 75
JtlN In 81 84 67 92 92 88 96 96 Qq.
JAN 17 81 84 67 92 93 75 96 96 A8
JAN 24 79 83 66 89 en 78 91 97 92
JAN 31 82 83 78 R9 90 88 95 95 A6
FEB 07 80 82 15 AR "9 86 94 q5 A3
FEB 14 78 81 68 90 eH 19 95 95 71
FEB 21 BO 83 71 1il8 88 93 94 94 97

Source: Colorado State University Experiment Station. Probability of Sequence of
Wet or Dry Days for 11 Western States and Texas. Technical Bulletin 117.
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Table 4

Probability That a Given Day Will Be Wet or Dry, Gillette

P(WETl'"l P (DRYl P(WET/D~YI"l P(O~Y/DRYI p(wET/WETI=l PlnRY/WETI

PERIOD wET i!: 0.01 INCHES IoIET i!: 0.05 INCHES WET i!: 0.10 INrHES
BEGINS DRY DRY/DRY DRY/wEi' DRY DRy/DRY nRy/wET DRY DRY/ORY nRY/wET
MAR 01 82 82 73 !l6 85 82 92 92 AB
MAR OB IH 85 59 86 QO 5B 92 93 ",8
MAR 15 B3 83 79 85 A6 83 91 91 97
MAR 2~ B1 80 83 84 84 81 90 91 A1
MAR 29 75 78 71 18 80 70 83 85 Al
APR 05 75 81 58 80 81 71 86 87 1B
APR 12 83 84 74 87 87 84 89 89 A9
AFlR 19 74 80 54 78 83 60 82 87 fl,9
APR 26 70 74 60 76 80 64 83 87 70
MAY 1)3 08 72 61 75 77 68 84 A7 70
MAY 10 71 76 57 18 81 61 82 R3 ~7
MAY 17 73 81 56 78 82 65 83 B6 ,,9
MAY 24 08 74 53 i3 17 56 80 81 ;0
MAY 31 64 69 56 69 72 63 77 79 70
JUN 07 65 71 53 71 15 61 78 84 ';7
JUN 1~ 72 76 62 77 80 68 82 AS 67
JUN 21 67 73 58 15 17 71 81 83 16
JUN :!8 1:13 86 71 87 89 74 90 93 ,,8
JUI. 05 B3 87 57 M A9 60 91 Cl2 19
JUI. 12 82 82 87 85 AS 93 88 89 Cl2
JUI. 19 86 88 74 M A9 79 92 93 91
JUI. 26 B1 85 65 85 AS 82 89 89 A2
AUG 02 68 90 76 91 Q2 85 94 95 79
AUG 09 86 87 85 89 QO 81 92 93 ClO
AUG 16 88 89 85 91 en 92 93 94 ClO
AUG 23 68 90 78 92 <:12 88 94 95 <:13
AUG 30 84 88 62 A6 A9 71 90 <31 A7
SEP 1)6 85 87 78 87 Fl8 79 89 90 A2
SEP 13 B3 90 49 85 90 53 89 <33 a;4
SEP 20 81 85 64 85 Fl8 69 90 91 82
SEFl 27 B8 91 62 92 94 60 94 95 76
OCT 04 81 89 72 88 90 12 92 93 AO
OCT 11 90 92 80 92 92 88 92 93 A6
OCT 18 IH 90 67 90 92 77 93 94 89
OCT 25 90 91 88 eH 92 91 93 94 93
NOV 01 83 84 71 8i1- AS 72 88 Fl9 Al
NOV 08 84 86 69 1\7 88 72 91 93 "0
NOV 15 84 87 70 R6 88 72 91 92 A7
NOV 22 B8 89 77 90 en 82 94 95 A3
NOV 29 87 90 65 89 90 88 94 95 Cl2
DEC 06 88 90 67 90 en 69 94 94 Cl2
DEC 13 !:I8 87 91 90 Cll 93 96 eH 91
DEC 20 IH 81 78 A6 86 83 92 92 Cl2
DEC ~7 84 87 67 88 A9 74 94 9S M
JAN 03 63 85 75 88 ClO 72 94 95 Cl3
JAN 10 84 88 62 91 92 79 95 96 AO
JAN 17 61 88 52 87 til 0 64 95 95 Cl4
JAN ~4 63 88 56 89 90 85 94 94 <34
JAN 31 85 86 80 89 89 91 96 96 Cl3
FEB 07 80 81 17 83 A3 85 91 91 Cl7
FEB 14 81 82 76 87 86 86 93 93 CIS
FEB 21 82 85 67 86 88 80 94 94 99.

Source: Colorado State University Experiment Station. Probability of Sequence of
Wet or Dry Days for 11 Western States and Texas. Technical Bulletin 117.
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SOO"ce:By the Wyomin<;l Water P1annln<;lProgram In Cooperation with

E.S.S.A. Weather Bureau State Clirnatologlst, Wyoming.

Figure 3
Mean Annual Precipitation as of 1965

(In Inches)
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Figure 9

Probabilities of Minimum and Maximum Temperatures Less Than or Equal To Indicated
Values, Monthly Mean, and Extreme Temperatures, Douglas

The inter~ection of the vertical lines for the various months with the temperature
lines indicate the expected temperatures for the middle of the month.

Source: Clarence F. Becker and John D. Alyea. 1964. Temperature Probabilities in
Wyoming. Bulletin 415. Laramie, Wyoming: Agricultural Experiment Station,
Un~versity of Wyoming.
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Table 5

Empirical Probabilities of Observing Maximum Temperatures
Less Than or Equal To the Specified Values

LATITUDE: 42046'
LONGITUDE: 1050 ·25'
ELEV. (GROUND): 4853 feet

STATION: Douglas

MAXIMUM JAN FEB MAR APR MAY JUNE I JULY AUG SEPT OCT NOV DEC
TEMP.(OF)

-16
-14
-12
-10 11

8 10 23
-6 " .15

-4 ,,- 47
2 ,. ,. .21

0 ., .ll .32

2 , 19 .11 .43

4 '" 51 rn .22 .64

6 "4 2 12 21 .22 .75

B 4 19 2 24 53 .22 1. 07

I" 4.94 2.83 .96 .55 1.29

12 5.59 3 53 1 61 1. 00 2.15

14 6 88 4.24 1 72 11 1. 33 3.01

16 8.17 4.95 2.36 .11 1.44 4.08

18 9.56 6.01 2.68 .11 2.22 5.16

20 12.04 7.90 3.33 11 3.22 6.55

22 14.51 10.02 4.94 .11 3.88 9.24

24 17.31 13.08 6.34 .55 5.88 10.96

26 20.43 16.15 8.27 1.00 10 8.00 13.22

28 23.54 20.63 10.96 1 00 .32 10.66 17.31

30 28.92 24.29 13.87 2.33 10 .53 13.77 21.72

32 33.87 29.12 16.12 3.88 43 , 1.18 17.66 26.23

34 39.13 35.14 19 89 6 44 "" 2.15 21. 22 32.68

36 44 08 39 85 24 51 8 11 " .11 2.68 24.00 37.20

38 50 21 45 28 29 03 9 88 ,(, .33 3.22 27.77 43.22

40 58 06 51 41 33.97 12 44 '0 , .55 4.83 31.55 50.64

42 65.48 58.25 38.49 14.77 21' 22 1.11 6.45 35.33 58.27

44 73.44 66 15 44.73 17 55. 3 22 1.66 9.35 41.44 66.02

46 81.50· 70 75 51 39 22 11 5 0 .66 2.44 11. 72 45.33 71. 07

4A 86 02. ~H%--28.JL.W~M-+--L-2-o... 2.BB 14.73 51. 33 77 .20

50 91.07 64.19 1 29 77 9 24 1 11 3.77 17.0Y 57.28 82.58

52 93.54 88.08 69.24 35 00 12 04 1 44 4.77 20.10 63.77 88.17

54 96,77 90.56 75.59 41 5' 14 3 2 60 .21 .10 6.33 13.87 70.11 92.15.." 98.38 92.68 80.32 46 66 19 24 3 55 .21 .10 7.00 28.60 I 75.58 94.83

58 99.13 95.63 86.55 52.11 23 33 4.55 .21 .21 9.00 32.90 82.11 96.77

"" 99.46 97.52 90 75 58.5 28 17 6.l~4 .32 .43 11.44 38.70 87.66 1 98.38

62 99.89 98.82 93.11 62 66 J1 44 9.00 .43 .86 14.55 45.91 91. 55 99.46

"4 99.29 95.59 70 ,." 36 13.11 .53 1.29 18.00 52.04 95.44 99.78

66 99.88 96.66 75.66 45 26 16,33 .53 1. 82 21. 00 58.27 97.55 99,89

68 97.95 81.00 53.33 20.44 .96 3.01 26.77 65.16 98.88

70 98.81 87 66 63 01 25.88 2.25 4.40 32.11 72.15 99.55

7~ 99.67 01 <iii oe n, 31. 77 3.76 5.59 37.55 79.13
~4 0'. « 7< 0' 37.55 6.02 9.35 44.44 86.02

76 0'; '0-'i/,' 44 "4 8 02 1<"... "1 " " u t

78 oR ".'R' 51.11 12.79 20.75 59 66 95 26

80 9
9 58.11 19,56 26.34 68.11 97.95

82 66.44 27.41 34.51 77 .66 99.35
-84 73.77 34.94 44.08 B5.22 99.78

86 79.44 46.66 57.52 89.66

88 87.11 58.17 72.25 93.44

90 00" s o 92.22 70.64 83.01 96.55
9~ 95.66 81. 82 91. 93 98 55
94 98.33 90 21 96 88 09 55
96 99.44 94 94 98 81 99 88

9" 99 55 96 88
100 99.77 98.81
102 99.35
104 99.78

106
108
10

112
1 4 -- -~--

PERIOO OF RECORD: 1931-1960

Source: Clarence F. Becker and John D. Alyea. 1964.
Wyoming. Bulletin 415. Laramie, Wyoming:
University of Wyoming.
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Table 6

Empirical Probabilities of Observing Minimum Temperatures
Less Than or Equal To the Specified Values

LATITUDE: 42° 46'
LONGITUDE: 105° 25'
ELEV (Ground)' 4853 feet

~~~~(~~) JAN FEB

-50
-48
-46

44
4?

-40
'R .11
36 .11
34 .10 11
32 .10 .11
30 .43 .23
?R .64 .35
? 6 86.82
24 1.18 1.29

-?? 1.82 2.00
O() 2.90 2.-'

-18 4.30 318
16 5.91 3.65
14 7.74 4 83
I 8.70' 30

~_

10 .. '10.86 707
13.33 8 20

6 14,51 9."
4 17.84 10.84

20.75 'J 1R

0 I 24.94 16 so- :@ zt.r: , ".n,! I 32.04 I 22.87
36.55 27.12

8 40.64 31.36
I 0 46.12 3 96
12 II e t ?'

14 "<l 404
16 "'0 ".lR
18 n655 60.84

20 77 C' I 68 39
22 "7 no 74 29
24 0" 00 79 24
26 07 <7 I 83 83
28 G7 N 85 32
30 a; I 92 33
32 a<7" "<2R
.'4 07 -a t ,. on
36 ao"o qo 70
38 00 x t 99 05
40 00"' 99.41
42 99 64
44 99.88
46
48
50 I
52 I

54
1''''58
60
"'~64
66
68
70
72
74
76
78
80

Source:

7' no
10.00
36.66
44 1
07 2
62 6
7n.9
77

84
on
04

07 no
07 R4
o c 01

99.06
99 67
09 7R
00 Ro

STATION: Douglas

MAR APR MAY JUNE JULY

PER 100 OF RECORD: 1931-1960

OCT

71

.12

"32
.64

"1 82
2 2
2
3.
4

7

8.49
10.00
11 93
14.40
18.70

.88

.8?_ ..
1 00
1 44
2-'0"

I ,.,,"
<00

8.77
J2nr1

u,
«

.10

.10
• 32
.32
. 75

1. 39
2 .25
3.97
5.91

10.75
18,49
26.02
33.97
42.79
54.08
64.51
75.80
84.73
91.39
94,94
97.09
99.03
99.67
99.89

.11

.33
1. 7/
2.66
3.88
7.55

13,00
20.11
30.00
40.66
54.00
64.77
74. il
t)q.77
90 DO
94 oS
97.33
98.77
99.44
99.66

10
,32
.96

1 £2
2.90
4.n
8.70

14,94
25.05
36.12
50 00
h2 hO
7017
86.45
93,22
96,98
98.70
99.35
99.78
99.89

Clarence F. Becker and John D. Alyea. 1964.
~~ming. Bulletin 415. Laramie, Wyoming:
University of Wyoming

Temperature Probabilities in
Agricultural Experiment Station,

7 ,,'R'
Ro
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94.11
97.22
98.77
99.33
99.77
99.88

C-20

AUG

10
17

.75
2.04
3.44
5.91
9.89

17.63
26,55
38 06
'0 In
62 60
70 '<
01 7<

91 50
95 59
07 <2
99.03
99.78

.11
55

1. 00
1. 66
2 'is

4o
1 11
1f1 11

27 00
36.11
4' 00
SJ 44
63 Jl
70,66
7 77
~, 77

RR44
q,> ':l'l

0- 77

07 77

00
00 RR

SEPT

.10

.10

.21

.32

.53

.96
1 50
2 47
3 65
4.30
7.74

11.72
17.74
25.16
35 80
48 38
58,70
«: 4,

74.62
80,64
86 88
90.64
94.62
96.77
98.38
99 03
qq '6
OQ 00

.11

.22

.44

.55

.77

.88
1. 33
1.88
2.11
3 22
4 11
5.33
7.77
9.55

12.22
15.11
17.55
20.55
24 on
20.00
11.77
40.22
47 22
54 7
63 11
2 11

70. SS
Ro.l
89 '7

07
94 22
96.33
0, 88
99 33
99 77
99 8P.

NOV DEC

10
.21
.53
96

1.29
1.72
2 25
3.54
4.73
5 91
7.74
9 '8

12.47
16.34
18.70
22.04
25.59
30.86
37 31
411'

4946
53
58.81
65 lJ
70 0<

7 '4
8~
R7 :31
~2~~.
0' "
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MONTHS
Figure 10

Probabilities of Minimum and Maximum Temperatures Less Than or Equal To Indicated
Values, Monthly Mean, and Extreme Temperatures, Dull Center

The intersection of the vertical lines for the various months with the temperature
lines indicate the expected temperatures for the middle of the month.

Source: Clarence F. Becker and John D. Alyea. 1964. Temperature Probabilities in
Wyoming. Bulletin 415. Laramie, Wyoming: Agricultural Experiment Station,
University of Wyoming.
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Wyoming. Bulletin 415. Laramie, Wyoming: Agricultural Experiment Station,
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Figure 11

Probabiliti.es of Minimum and Maximum Temperatures Less Than or Equal To l:,\:.iicated
Values, Monthly Mean, and Extreme Temperatures, Gillette

The Lnt.e'r sec ti.on of the vertical lines for the various months with the temperature
lines indicate the expected temperatures for the middle of the month.
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Table 7

Empirical Probabilities of Observing Minimum Temperatures
Less Than or Equal To the Specified Values

LA(lT'JDE: 44° 17'
lONGITUDE' 105° 28'
ELE V. (Ground): 4556 feet

STATION: Gillette 2E

MINIMUM JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DECTEMP("F)

-50
-48
-46

44
4

-40 11
'0 .11
36 .11
34 11
32 .10 .35
30 .21 .47
?A .43 .94
? I'; .53 1.41 .1124 I. 07 I. 88 .11
?? 2.15 I. 88 .21 .22 .32
?() 3.44 2.24 .21 .44 .53/8 4.19 3.18 32 .55 .7516 5.59 3.77 .75 .66 1.18
14 , 7.20 4.71 I 29 I .77 1. 93

? 9.03 5.07 1 93 11 .88 1 ru/0 12.47 6.25 2 47 .11 u« .19
A 11 6 8.01 3 01 11 1 z . ,I6 1 '.3 In n2 3 87 11 1.1& r-;.Z~- 4 17 74 12 oz 48 33 3. 11
? zo 12 1'.33 6 66 .44 nn 9.2'0 23 8 19.45 8 38 .44 .10 In 5,66 12 252 26.34 21. 93 9.89 .77 .10 .21 6.66 14.624 30.53 25.11 12.15 1.00 .10 .21 8.55 16.23
I'; 33.76 28.30 13.54 1.11 .10 "' 9 88 1 -8 38.81 31.36 16.12 1.66 .10 "' 12 11 2/0 44.40 38 67 21. 50 2.55 .21 17 on12 I '0 32 "1 • 26 02 4.66 21 1 18 2n.27 ,

/4 56 23 '" " 2 78 6.77 32 2? 1.72 zs.:»16 I; 60 21 .5 AO 31. 03 8.11 .32 2 'A ??18 i 66.12 61. 20 37.20 10.44 .43 33 3.76 32 6620 74.94 69 33 47.74 14.44 .64 "" 6 12 19 AR22 EI.39 76.65 56.66 20 77 1 29 00 8 81 u« RA24 86.02 R2 4 66.45 26.88 2.68 1 13 8 ""26 90.75 R, 96 73 76 33.00 3.97 2 18 6 ~3. 2228 93 76 R' .3R 80.32 43 88 6 66 .22 , 2 QL. 71 nn AA 7n30 '6 03. 88.4 54 33 12 70 AR , " A? ?? O? on32 , 0, oR OR 0' 92.04 h1 IR 7r 1 77 A 07 "2. on RR ?? OR 01

"" qR R1 oR 21 0' 0' 73. ?nOR
1 .21 ," ~R R2. 92. 97 \ 136 99 56 90 n' 96 5R 78 55 34 40 11 .21 2n 31 59.4 95.44 9R .4038 99.56 99 2 97 84 84.88 42.58 3 .96 ?h 74 68.06 97.66 OR.9240 00 AO 99.7f . 98.8 17 r. IR 2.79 1, 71 70 2 99.33 00 \~42 99.67 OL. 66 .90 4.83 HCl 86 23 99.44 00 7R44 99 78 97.00 78 27 0" 8.60 71 91.03 99.5546 99 11 85 91 4R 7 13.97 ~2 A1 95.05 99.8848 99.55 90.75 'R ()4 20.75 7n 01 07 11 99.88

5 99 17 R ~Q 23. ,4 33.44 7A OA ~n52 09 77 4R 7Q "nl 45.59 AR R7 99 1354 90 RR .27 R7 RO 57.74 on 12 00 7A
fil'; C? 0' PO % OR 71. 07 0' <7 00 7A58 M. 0< 77 -rrv 80.21 0< no 99.89
60 99 80 OA oR 87.84 OA no 99.89
1';2

00 93.22 0064 00. RR 96.77 00 AR66 00. RR 98.1768 99.88 'R 99.24
70 99 672 99.6774
76
78
80

PERIOD OF RECORD: 1931-1960

Source: Clarence F. Becker and John D. Alyea. 1964.
Wyoming. Bulletin 415. Laramie, Wyoming:
University of Wyoming.

Temperature Probabilities in
Agriculture Experiment Station,
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Table 8

Empirical Probabilities of Observing Maximum Temperatures
Less Than or Equal To the Specified Values

l.ATITUDE: 44° 17'
l.ONGITUDE: 105° 28'
f:LEV. (GROUND): 4556 feet

STATION:

M.~XIMUM JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCTTEMP.(·F),

-16 .32
-14 .43 35
-12 .43 8
-10 .75

8 1.39 94 .32
-6 1.39 ' '" .32
-4 1.82 1 41 .43

2 2.04 1 '3 . 33 .43
0 3 6 21 33 .53
2 4 <1 2 12 :<3 33 .53
4 5 59 ? <0 7< .44 .86.-.~
6 5.91 3 41 1.18 .55 1.50..-
8 6.77 4.36 1.39 .11 .77 1.72
In 9.35 5.66 1.82 .11 1.33 2.58
12 10.32 6.48 2.58 .22 2.11 3.65
14 12.68 7.78 3.11 .22 .10 2.88 5.37
16 13.76 8.96 3.44 .33 .21 3.22 5.69
tl 15.26 10.96 4.62 .33 .21 4.22 7.63
20 18.49 14.15 5.59 .44 .21 5.11 10.53
22 20.86 16.39 7.41 .4" .32 5.66 12.68
24 24.83 20.40 9.35 .77 .32 8.00 15.16
26 23.93 11.18 .43 9.55 17.63
28 01 28.06 14.73 .22 .53 lk .88 22.79.30 " 34.66 19.89 2.77 .21 .22 .86 16.44 29.03
32 .79 38.20 23.33 4.33 .21 .22 1.29 19.00 33.87
34 0< 45.40 28.81 "7' ?? .43 .22 2.47 ',: .33 41. 82
36 no 51.29 33.44 9.22 .75 .22 3.01 21' .66 47.84
38 <1 « <7 19 38.49 11.77 1. 07 .11 .44 4.73 3:.,77 53.54

-r-t 'n 66 62 46 45 16.44 1. 93 .22 1 10 6.88 4(1.44 62.58
42 70 I:C 71. 93 53.01 19.33 2.90 .22 1.44 9.67 ~S.ll 70.53
44 0< 01. 77.24 59.03 22.77 5.05 .77 1. 99 12.79 51. 22 71.63
46 on 1 n 81. 25 64.19 26.00 6.7) .77 2.44 14.19 56.77 83.44
48 0" no 85.61 69.03 30 44 8.60 1. Oil .10 3.32 16..lL 61. 22 86.98
50 9< 89.03 76.34 36.55 12.3G 1.6G .10 4.10 22.68 69.11 91.61
52 , 91.39 80.00 I 42.11 14. 9/~ 2.55 .10 5.66 26.02 73.66 94.40
54 94.45 84.40 47.77 18.38 4.4/. .10 8.88 29.46 79.44 . 96.66

"" 95.99 87.52 51. 77 21.39 6.01l .21 .21 8.32 34.40 83.77 97.95
58 97.52 90.32 58.11 I 26.7/ 9.00 .21 .21 , 10.76 38.06 86.22 98.60''0 98.11 93.33 65.33 33.9, 12.33 .32 .43 14.53 43.33 90.44 99.56
62 99.29 95.16 71. 55 40.43 15 on .64 .53 16.98 47.84 93.66 99.67
"4 99.76 97.31 76.77 45.59 18.55 1.39 2.04 21.42 54.94 96.22 99.78
66 97.95 81. 00 50.86 22.22 1. 50 3.11 25.08 60.0U 97.33 99.78
68 98.60 86.22 58.27 27.88 2.04 3.87 29.41 65.26 98.44
70 99.24 91. 33 66.45 33.22 5.16 6.12 35.84 72.90 99.77
7~ 99.89 94.11 73.01 39.22 6.02 8.81 40.17 78.60

99.89 96 22 79.03 47.22 8.49 11 82 47.61 85 37
76 0000' oo;.e: "1 \1 52 88 1 '';-0 -z;;-

1 'o',;OC
78 98 88 87 95 59.88 15 59 19 78 59 26 93 11
80 99.66 91.39 68.33 20.21 26.88 65.70 96.77
82 99 88 93.87 74.66 25.59 33.76 71.92 98.60
84 96.23 81.55 34.08 42.68 80.02 99.35
8e. .. 97.52 37.77 42.25 50.21 86.12 99.89
88 98.70 91.77 51. 93 57.31 90.56
90 99.35 95.22 64.51 69.56 94./,5
9? 99.89 96.77 74.83 79.78 96 11
94 98 33 83 9 90 86 08 44
96 99 11 90 32 c-i. -02 .;;
9A 99 77 94 40 9784'

100 99.77 97.74 99.03
102 99.88 99.35 99.67
104 99.89 99.89
106
108
10

112
14

PERIOD OF RECORD: 1931-1960

(

8;:,urce: Clarence F. Becker and John D. Alyea. 1964.
Wyoming. Bulletin 415. Laramie, Wyoming:
Thdversity of Wyoming.
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Figure 12

Probabilities of Minimum and Maximum Temperatures Less Than or Equal To Indicated
Values, Monthly Mean, and Extreme Temperatures, Recluse

The intersection of the vertical lines for the various months wfth the temperature
lines indicate the ~xpected temperatures for the middle of the month.

Source: Clarence F. Becker and John D. Alyea. 1964.
Wyoming. Bulletin 415. Laramie, Wyoming:
University of Wyoming.
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SOILS

Supporting Data



Aa-Ab Arvada clay-clay loam

Table 10

Arvada clay-clay loam occupies sloping terraces and alluvial fans that have been formed by local
alluvium from upland soils. The soil has alkali or saline areas and bare spots where wind erosion
has removed the surface and exposed the clay subsoil.

The surface horizon is light brownish gray friable clay or clay loam about 4 inches thick. The
soil reaction (pH) ranges from slightly to strongly alkaline. The subsoil is brown to gray clay to
clay loam about 20 inches thick and has columnar to prismatic structure. The substratum is clay
loam to clay to 60 inches or more. The soil reaction of the subsoil and substratum ranges from
strongly to very strongly alkaline. The internal drainage is very slow. The exchangeable sodium
percentage of the subsoil and substratum is high, more than 15%.

Surface
Surface Thickness AWC
Texture Inches Inches

Clay 3-6 5-6
loam

Natrargid, fine, montmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
Frost
Hazard

Shrink-
Swell

Soluble
Salts

alkali-
salinity

CaC03

Production
Potential

(/1/AC dry wt.)

250-600

Soil Classification: Ustollic

0.06 A-7 CL-CH Low High

pH
7.4
to

9.0+

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Noderate
Low
Low
o
Low
Low
Low
Low
Low
Low
D

QUALIFICATIONS
basic erosion rate .65
fine textured, sodic and nearly level
saline, sodic, very slow permeability
saline, sodic, very slow permeability
saline, sodic, slow permeability, clayey
high shrink-swell, sadie, subject to piping
high shrink-swell, sodic soils, subject to piping
very slow permeability near streams
near streams
near streams, clayey textures
high shrink-swell
sadie, clayey, slow permeability

Ac Arvada loam

Table 11

Arvada loam occupies sloping terraces that have been formed by local alluvium. The soil has
alkali or saline areas and bare spots where wind erosion has removed the surface and exposed
the clay subsoil. The surface horizon is 5 10 inches thick and ranges from sandy loam to
loam. The subsoil is clay loam to clay and has columnar to prismatic structure. The substratum
is clay to silty clay loam to 60 inches or more. The soil reaction of the subsoil and sub-
stratum ranges from strongly to very strongly alkaline. The internal drainage is very slow.
The exchangeable sodium percentage of the subsoil and substratum is high, more than 15%.

Surface
Texture

Surface
Thickness

Inches

Natrargid, fine, montmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
Frost
Hazard

Shrink-
Swell

Soluble
Salts

alkali-
salinity

CaC03

Production
Potential

(/1/AC dry wt.)

Soil Classification: Ustollic

AWC
Inc.hes

Loam 3-6 5-6 CL-CH Low High0.06 A-7

pH
7.4

to
9.0+

250-600

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Moderate
Low
Low
o
Low
Low
Low
Low
Low
Low
D

QUALIFICATIONS
basic erosion rate .54
medium textured, sodic, nearly level
saline, sodic, slow permeability, clayey
saline, sodic, slow permeability, clayey
saline, sodic, slow permeability, clayey
high shrink-swell, sodic, subject to piping
high shrink-swell, sadie, subject to piping
very slow permeability near streams
near streams
near streams, clayey textures
high shrink-swell
sodic, clayey, slow permeability

C-27
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Ba Bankard fine sandy loam

Table 12

Bankard fine sandy loam occupies nearly level floodplains that have been formed by local alluvium.
The surface layer is grayish brown, mildly alkaline loamv sand about 3 inches thick. The subsoil
is loamy fine sand texture, pale brown to light brownish gray and about 27 inches thick. The sub-
stratum is loamy sand to a depth of 60 inches or more. Internal drainage is very rapid. Soil
reaction is moderately alkaline.

Soil Classification: listie

Surface
Texture

Surface
Thickness

Inches

Torrifluvent, sandy, mixed, calcareous, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

inlhr AASHO Unified

Production
Potential

(II lAC dry wt , )
AWC

Inches

Loamy
sand

2-4 .05-
.07 ate

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

6-20 A-2

Frost
Hazard

Shrink-
Swell

Soluble
SaltspH

7.9
to

8.4
CaC03 1400- 2500

RATING
~te
High
Moderate
Low
o
Moderate
High
Moderate
Very Low
Very Low
Low
A

SM Moder- Low

QUALIFICATIONS
basic erosion rate .17
sandy
medium texture, deep
intake rate too fast
too coarse, low water capacity
occasional flooding
moderate frost action
occasional flooding
rapid percolation
percolation too rapid
flood hazard
rapid permeability

Bb Satanta loam

Table 13

RATING

High
Moderate
Moderate
9
Moderate
Moderate
High
Medium
Medium
Medium
B

Satanta loam occupies nearly level to undulating sloping, uplands and high terraces. They formed in
loamy, eolian materials that have been partially reworked by wind action. The surface horizon is
dark grayish brown loam about 9 inches thick. The subsoil is grayish brown clay loam about 25
inches thick. Soil reaction is neutral to slightly alkaline.

Surface
Texture

Surface
Thickness

Inches
AWC

Inches

Argiustoll, fine-loa~y, mixed, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

inlhr AASHO Unified
A-4

Production
Potential

(III AC dry w t , )

1800-2500

Frost
Hazard

Shrink-
Swell pH

6.1
to

8.4

Soluble
Salts

Soil Classification: Aridic

Loam <.5 0.6- to ML-CL Low ~ledium
2.0 A-7

Estimated Behavior Characteristics

8-10

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

QUALIFICATIONS
basic erosion rate .28
coarse, loamy
low water holding capacity

good medium texture
low strength, moderate shrink-swell
moderate shrink-swell
moderate permeability
too rapid permeability
slope
moderate shrink-swell
moderate permeability

C-28
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Table 14

La Haverson loam

Haverson loam occupies nearly level to very gently sloping floodplains that have been formed in
alluvium. The surface horizon is light brownish gray loam, seven inches thick. The subsoil is
light brownish gray loam stratified with thin lenses of sandy loam and very fine sandy loam to a
depth of 60 inches.

Surface
Texture

Surface
Thickness
Inches

Torrifluvent, fine-loamy, mixed (calcareous) mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
Frost
Hazard

Shrink-
Swell pH

7.9

Soil Classification: Ustic

AWC
Inches

Loam 6-10 .16-
.18

0.6- A-4 HI. High }\oder-
2.0 ate

Estimated Behavior Characteristics

to
8.4

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Hined Land (inches)
Transportation Routes
Roadfill Haterial
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Moderate
i'1oderate
~Ioderate
High
Low
Low
Moderate
}foderate
Low
Lew
B

Table 15

Hb McKenzie Clay

QUALIFICATIONS

Soluble
Salts

medium texture
moderate permeability
medium texture
medium texture
high susceptibility to frost heave
high frost action
moderate permeability
moderate permeability
high frost action
high frost action
moderate permeability

McKenzie clay occurs in shallow, intermittent lakes on upland landforms. The soil consists of
gray or dark gray clay materials which have eroded from upland soils. ~cKenzie clay varies in
stage of development as carbonate bearing layers may occur a few inches to several feet below
the surface. The surface layer is 2 5 inches thick and ranges from sandy loam to clay. The
substratum is dominantly a massive gray clay and may be more than 60 inches deep. Soil reaction
is normally strongly to very strongly alkaline. Carbonate content is variable but usually
increases with depth. Internal drainage is very slow. Saline and sadie salts are present in
some locations.

Surface
Texture

Surface
Thickness

Inches
AWC

Inches

Haplaquept, fine, montmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
Frost
Hazard

Shrink-
Swell pH

7.0
to

8.5

Soil Classification: Typic

Clay 3-10 8-12 A-7 CL-CH0.06

Estimated Behavior Characteristics

Moder-
ate

High

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material

RATING
High
Moderate
Low
Low
Low
Low
Low

Septic-Tank Absorption Fields Low

Sewage Lagoons
Sanitary Landfills (trench)
Hydrologic Group

Low
Low
D

Soluble
sal ts

Alkali-
saline

CaC03

Production
Potential

(II lAC dry w t .")

1800

Production
Potential

(lilAC dry wt.)

400-1000

QUALIFICATIO~S
basic erosion rate .65
fine textured, nearly level
clayey, saline, sodic, ponGed water
slow permeability, ponded water
clayey, saline, possible sodic
high shrink-swell, ponded water
high shrink-swell, possible piping due to sodic

soils
slow permeability, possible water table

contamination
possible water table contamination
possible water table contamination
clayey, slow permeability

C-29
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Table 16

Rio Renohill clay loam

Renohill clay loam occupies gently sloping to rolling uplands. The parent material is weathered
shale of the Wasatch, Lance, and Fort Cnion formations. The clay loam surface horizon is 3 6
inches thick and has granular structure. The upper subsoil is clay to clay loam w i t h prismatic
and blocky structure. It normally contains no free calcium carbonate. The Lower subsoil is
clay loam and cont aLns calcium carbonate. i ne clay loam SUbSLfC:ilUIn is calcareous extending (0

bedrock which occurs at depths of 20 40 inches. Soil reaction is normally neutral to moderately
alkaline. The depth to calcareous material ranges from 6 20 inches. Internal drainage is slow.

Surface
Texture

Surface
Thickness

Inches
Awe

Inches

Haplargid, fine, montmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/lor' AASHO Unified
A-6

Frost"
Hazard

Shrink-
Swell pH

7.0
to

8.6

Soluble
Salts

Soil Classification: Ustollic

Clay
loam

3-6 5-6 or
A-7

Estimated Behavior Characteristics

CL High High0.06-
0.2

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for ~ined Land (inches)
Transportation Routes
Roadf i11 ~taterials
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic group

RATING
High
:1oderate
Node r a t e
Low
6
Low
Low
Low
Low
Low
Low
C

Table 17

Ql'ALIFICATIO;\S
basic erosion rate .54
clayey surface texture, smooth slopes
clayey, slow permeability
clayey, slow permeability
fair, due to high clay content
high shrink-swell
high shrink-swell, low strength
slow permeability and moderate depth
bedrock at 20 4011

bedrock at 20 40'1
high shrink-swell
clayey, slow permeability

Rc Renohill clay loam, rolling phase

This rolling phase differs from Renohill clay loam in topography, depth of soil and degree of
~rosion. The.topography is rolling to steep~ The depth to bedrock ranges from less than 10
~nches to 40 lnches. Bedrock is exposed on some of the steeper slopes. :\atural erosion has
formed gullies in some areas. The parent material is weathered shale of the Lance Wasatch
and Fort Cnion formations. The clay loam surface layer is generally 3 6 inches ~hick and'
has granular structure. The subsoil and substratum are clay loam to clay with carbonates at
depth of 6 20 inches. Soil reaction is normally neutral to moderately· alkaline. Internal
drainage is slow.

Soil Classification: Cstollic

Surface
Texture

Surface
Thickness

Inches
AI-.'C

Inches

Haplargid, fine montmorillonitic, mesic
Estimated Physical & Chemical Properites

Perme- Engineering
ability Classification

in/lor AASHO Unified
A 6

Clay
loam

3-6 5-6 ,06- or CL High High
0.2 A-7

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for ~!ined Land (inches)
Transportation Routes
Roadfill ~~terial
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Low
:!oderate
Low
6
Low
Low
Low
Low
Low
Low
C

Fros t
Hazard

Shrink-
Swell pH

7,0
to

8.6

Soluble
Salts

QLALlFICATIO~S
basic erosion rate .47
clayey, rolling topography
clayey, slow permeability
clayey, slow permeability
fair, due to high clay content
high shrink-swell
high shrink-swell
slow permeability, bedrock 20-4011

bedrock at 20-~0J1
bedrock at 20-4011

high shrink-swell
clayey, slow permeabilitv

Prod uc lion
Potential

U/AC dry "t.)

750-1800

Produc tion
Potential

(I!/AC dry w t . )

500-1400

-

-

-
-

-
-

-

-

-

-



Rd Renohill loam

Table 18

Renohill loam occupies gently sloping to rolling uplands. The parent material is weathered
shale of the Lance, Wasatch, and Fort Union formations. The loamy to sandy loam surface
horizon is 3 8 inches thick. The upper subsoil is clay loam to clay with prismatic and
blocky structure. It normally contains no free calcium carbonate. The lower subsoil is clay
loam and contains calcium carbonate. The clay loam substratum is calcareous extending to
bedrock which occurs aL deplhb vf 20 40 inches. Soil reaction is usually neutral to
moderately alkaline. The depth to calcareous material ranges from 6 20 inches. Internal
drainage is slow.

Surface
Texture

Surface
Thickness

Inches

Haplargid, fine, montmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

inlhr AASHO Unified
A-6

Frost
Hazard

Shrink-
Swell

Soluble
Salts

Production
Potential

(IliAC dry w t ; )

Soil Classification: Us tollic

AWC
Inches pH

7.0
to

8.6
750-2000Loam 3-6 5-6 .06- or CL High High

0.2 A-7
Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Ni.ne.dLand (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
Moderate
Hoderate
Moderate
Moderate
8
Low
Low
Low
Low
Low
Low
C

QUALIFICATIONS
basic erosion rate .47
medium textured, smooth slopes
medium texture, slow permeability subsoil
medium texture, slow permeability subsoil
good, medium textures
high shrink-swell, clayey
high shrink-swell, clayey
slow permeability, bedrock 20-40"
bedrock 20-40'1
bedrock 20-40"
high shrink-swell, clayey
clayey, slow permeability _

Re Renohill loam, rolling phase

Table 19

This rolling phase differs from Renohill loam in topography, depth of soil and degree of erosion.
The topography is rolling to steep. The depth to bedrock ranges from less than 10 inches to
40 inches. Bedrock is exposed on some of the steeper slopes. Natural erosion has formed gullies
in some areas. The parent material is weathered shale of the wa se t ch , Lance, and Fort Union
formations. The loam to sandy loam surface layer is usually 3 6 inches thick. The upper subsoil
is clay loam to clay with blocky and prismatic structure. It normally contains no free calcium
carbonate. The lower subsoil is clay loam and contains calcium carbonate. The clay loam sub-
stratum is calcareous. Soil reaction is normally neutral to moderately alkaline. The depth to
calcareous material ranges from 6 20 inches. Internal drainage is slow.

Surface
Texture

Surface
Thickness

Inches
AWC

Inches

Haplargid, fine, rnontmorillonitic, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

inlhr AASHO Unified
A-6

Frost
Hazard

Shrink-
Swell

Soluble
Sal ts

Produc tion
Potential

(II! AC dry wt ,")

Soil Classification: Ustollic

pH
7.0

to
8.6

600-1500Loam 3-6 5-6 .06- or CL High High
0.2 A-7

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for ~ined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
!'foderate
Hoderate
Hoderate
Hoderate
8
Low
Low
Low
Low
Low
Low
C

QUALIFICATIONS
basic erosion rate .47
medium texture, rolling topography
medium texture, slowly permeable subsoil
medium texture, slowly permeable subsoil
good, medium textures
high shrink-swell, clayey
high shrink-swell, clayey
sLow permeabili ty bedrock 20-4011

bedrock 20-40"
bedrock 20-40"
high shrink-swell, clayey
clavey, slow permeability

C-31
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Table 20

Rf Rough Broken Land

Rough broken land consists of steep, eroded, strongly dissected areas along escarpments,
steep-walled drainage channels and rock outcrops. The parent material is interbedded
shale, sandstone, and limestone. Small areas of shallow to deep soils are intermingled
in rough broken land. The density of vegetation is quite variable ranging from bare areas
or sparse vegetation on rock outcrops to dense stands on the deeper soils. The physical
and chemical properties of the unit are very variable.

Soil Classification:

Surface
Texture
Sandy
loam to
clay

Surface
Thickness
Inches

2-6

Unclassified and Vstie Torriorthents .Loamy and clayey, mon trno r t Llon i tic
calcareous, mesic, shallow

Estimated Physical & Chemical Properties
Perme- Engineering
ability Classification

in/hr AASHO Unified
.06- A-4

2.0 to
A-7

Estimated Behavior

AWC
Inches

0-3 SM-CL

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Low
Low
Low
o
Low
Noderate
Low
Low
Low
Low
D

Table 21

Frost Shrink-
Hazard Swell

Low Low
to to

High High
Characteristics

Soluble
SaltspH

7.0
to

8.4

Ql:ALIFICATIO~S
basic erosion rate .65
roughness of topography
shallow soils, low AWC
shallow soils, low AWC
locally 6-10" fair (minor)
steep slopes, locally fair
locally fair due to rock content
shallow to bedrock, steep slopes
shallow to bedrock, steep slopes
shallow to bedrock, steep slopes
greater than 15% slopes
steep slopes, shallow soils

Rh Rough Broken Land, Searing soil material

AWC
Inches

This unit is a complex of rough broken land and eroded areas of scoria. Rough broken land
includes steep, eroded, strongly dissected areas along escarpments, steep-walled drainage
channels and rock outcrops. Scoria is a red or reddish colored shaly material and clinker
produced by the heating and partial fusing of clays during the burning of underlying coal
beds. Searing soil is characterized by a reddish brown gravelly loam surface horizon about
5 inches thick. The subsoil is a gravelly clay loam to loam which has blocky structure.
The substratum is a friable, calcareous gravelly loam. Bedrock generally occurs at an
average depth of 2 feet. This unit has fragments and ~locks of red shale, stone, and clinker
scattered on the surface. Internal drainage is good.

Gravelly
loam

2-4

Soil Classification:

Surface
Texture

Surface
Thickness

Inches

Unclassified and Us tic Torriorthent, loamy-skeletal over fragmental,
mixed, non-acid, mesic

Estimated Physical & Chemical Properties
Perme- Engineering
ability Classification

in/hr AASHO Unified
A-4

Frost
Hazard

Shrink-
Swell pH

7.0

Soluble
Salts

2-3 .06- to SH-CL Low Low
2.0 A-7

Estimated Behavior Characteristics

to
8.4

CaC03

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Low
Low
Low
o
Low
Moderate
Low
Low
Low
Low
D

gl:ALIFICATIO:;S
basic erosion rate .47
roughness, dissected slopes
gravelly shallow soils, ste~p slopes
gravelly shallow soils, steep slopes
locally fair due to rock content
steep slopes, locally fair
locally fair due to rock content
shallow to bedrock, steep slopes
shallow to bedrock, steep slopes
shallow to bedrock, steep slopes
greater than 15% slopes
steep slopes, shallow soils

r-3?

Production
Potential

(II! AC dry wt.)

200-1000

(

Produc tion
Potential.

(Ii / AC d rv w t . )

200-1500

-

f f 

-



Table 22

Sb Searing gravelly loam

Searing gravelly loam is developing in scoria, the beds of burned shale and clinker that have
been formed by the burning of underlying coal beds. The scoria beds consist of red hardened
shales and red to nearly black clinkers. This soil occurs on undulating to rolling areas and
includes scattered outcrops of scoria. The surface horizon is reddish brown gravelly loam about
5 inches thick. The subscil is a reddish brown grRvPl1y rlay loam which has blocky structure.
The substratum is friable, calcareous gravelly loam. Bedrock generally occurs at an average
depth of 2 feet. Internal drainage is good.

Surface
Texture

Surface
Thickness

Inches

Haplargid, fine-loamy, mixed mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

inlhr AASHO Unified

Production
Frost Shrink- Soluble Potential
Hazard Swell pH Sal ts (iliAC dry wt.)

7.0
Low Low to CaC03 500-1300

8.5

Soil Classification: Ustollic

AWC
Inches

Gravelly
loam

2-5 2-4 0.2- A-4 ML-CL
0.6

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
Moderate
Low
Low
Moderate
15
Moderate
Moderate
Low
Low
Low
Moderate
C

QUALIFICATIONS
basic erosion rate .32
rolling topography, medium textured
gravelly texture, bedrock at 20-40"
bedrock at 20-4~'
fair, scoria coarse fragments
bedrock at 20-40"
medium textures
bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
slop ing soils
bedrock at 20-40"

Ta Terry sandy loam

Table 23

Terry sandy
sandstone.
reaction is
The subsoil
rapid.

loam occupies sloping to moderately steep (6-15%) sidehill slopes formed from
The surface layer is grayish brown, fine sandy loam about 4 inches thick. Soil
mildly alkaline. The subsoil is brown, fine sandy loam about eight inches thick.
reaction ranges from mildly to stronglv alkaline. Internal drainage is moderately

Soil Classification: Ustollic

Surface
Texture
Fine
sandy
loam

Surface
Thickness

Inches

Haplargid, coarse-loamy, mixed,
Estimated Physical & Chemical

Perme- Engineering
ability Classification

inlhr AASHO Unified
S-2

Production
Potential

(IIIAC dry wt.)
AWC

Inches

3-5 .10-
.15

2.0- or SM-SC Moder- Low
6.0 A-4 ate

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Bdildings
Hydrologic Group

RATING
High
Moderate
Low
Low
5
Moderate
Low
Low
Low
Low
Moderate
C

mesic
Properties

Frost
Hazard

Shrink-
Swell pH

6.8
to

8.6
1000-2000

Soluble
Salts

QUALIFICATIONS
steep slopes
medium texture
rapid permeabilitv
rapid permeability
medium textures
sLope, shallow to bedrock

bedrock less than 20"
bedrock less than 20"
bedrock less than 20"
slope, shallow to bedrock
slow permeability

r.-11

-

-



Table 24

Vb Ulre clay loam, shallow phase

This phase differs from Ulm loam in topography, texture, and depth of soil. The topography is
rolling and the depth to interbedded sedimentary bedrock ranges from 10 20 inches. The
steeper slopes have some rock outcrops. The surface horizon is granular clay loam about 6
inches thick. The subsoil is calcareous silty clay loam with prismatic structure. The subsoil
normally becomes more loamy and friable with depth. Internal drainage is moderate to slow.
Soil TRaction or-ma y r-anges from to mod t Ly i

Soil Classification:

Surface
Texture

Surface
Thickness

Inches

Clay
loam

3-6

Ustollic

AWC
Inches

2-4

Haplargid, fine-loamy, mixed mesic, shallow
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification
in/hr AASHO Unified

0.2-
0.6

A-6 ML-CL
erate

Estimated Behavior Characteristics

Low Mod-

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Moderate
Low
Low
6
Low
Low
Low
Low
Low
Moderate
C

Table 25

Uc UIm loam

Frost
Hazard

Shrink-
Swell pH

7.0
to

8.6

Soluble
Salts

QUALIFICATIONS
basic erosion rate .41
medium textured, rolling topography
bedrock less than 20"
bedrock less than 20"
fair, clayey texture
shaley bedrock less than 20"
clayey texture
bedrock less than 20"
bedrock less than 20"
bedrock less than 20"
shrink-swell
clayey, shallow

Ulm loam occupies gently sloping to rolling uplands. The parent material is interbedded sandstone,
shale and loamstone. The surface horizon is friable loam 3 7 inches thick. The subsoil ranges
from sandy clay loam to clay loam and has prismatic structure. The calcareous substratum ranges
from sandy loam to clay loam and extends to weathered bedrock at depths of 20 40 inches. Soil
reaction normally ranges from neutral to moderately alkaline. Internal drainage is good.

Soil Classification:

Surface
Texture

Surface
Thickness

Inches

Loam 3-6

Ustollic

AWC
Inches

4-7

Haplargid, fine-loamy, mixed, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification
in/hr AASHO Unified

A-4

Production
Potential

(II lAC dry w t , )

500-1300

f(

Frost
Hazard pH

7.0
to

8.5

Soluble
Salts

Production
Potential

(lilAC dry wt.)
Shrink-

Swell

0.2- to ~~-CL Low Moder-
0.6 A-6 ate

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
Moderate
Noderate
Hoderate
~oderate
16
Moderate
~loderate
Low
Low
Low
Moderate
C

QUALIFICATIONS
basic erosion rate .32
medium texture, rolling topography
bedrock at 20-40", medium texture
bedrock at 20-40", medium texture
fair, includes clayey subsoil
clayey textured subsoil
clayey textured subsoil, bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
shrink-swell
bedrock at 20-40"

C-34

750-1800
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-
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Ud Ulm loam, reddish subsoil phase

Table 26

This phase occupies gently sloping to rolling uplands. It is developing in material weathering
from brownish-red or light red sandy shale. The surface horizon is friable loam to sandy loam
6 inches thick. The reddish brown clay loam subsoil has blocky structure. The calcareous to
neutral substratum ranges in texture from clay loam to sandy loam. The shaly parent material
occurs at depths of 20 30 inches. Fragments of scoria are present on the surface and in the
soil profile in most places. Soil reaction normally ranges from neutral to moderately alkaline.
Internal drainage is good.

Soil Classification: Ustollic

Surface
Texture

Surface
Thickness

Inches

Haplargid, fine-loamy, mixed, mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
A-4

Production
Potential

(lilAC dry wt.)
AWC

Inches

Loam 3-6 4-7 0.2- to ~-CL Low Moder-
0.6 A-6 ate

Estimated Behavior Characteristics

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
Moderate
Moderate
Moderate
Moderate
16
Moderate
Moderate
Low
Low
Low
Moderate
C

Frost
Hazard

Shrink-
Swell pH

7.0
to

8.5
750-1800

Soluble
Sal ts

QUALIFICATIONS
basic erosion rate .32
medium texture, rolling topography
bedrock at 20-40", medium texture
bedrock at 20-40", medium texture
fair, includes clayey subsoil
clayey textured subsoil
clayey textured subsoil, bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
shrink-swell
bedrock at 20-40"

Ue Ulm loam, rolling phase

Table 27

This phase differs from Ulm loam in topography, texture, and depth to bedrock. The topography
is rolling to steep and often strongly dissected. The depth to bedrock is usually less than
20 inches. Bedrock is exposed on some of the steeper slopes. The parent material is inter-
bedded sandstone, shale, and loamstone. Gullies have formed in some areas. The soil is more
friable and sandy than Ulm loam. Soil reaction normally ranges from neutral to moderately
alkaline. Internal drainage is good.

Haplargid, fine-loamy, mixed mesic
Estimated Physical & Chemical Properties

Perme- Engineering
ability Classification

in/hr AASHO Unified
A-4

0.2- to
0.6 A-6

Estimated

Soil Classification: Ustollic

Surface
Texture

Surface
Thickness

Inches
AWC

Inches

Loam 3-6 4-7

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

Production
Potential

(II IAC dry wt.)

500-1500

Frost
Hazard

Shrink-
Swell

Soluble
Sal ts

Moder-
ate

Behavior Characteristics

Low

pH
7.0
to

8.5

RATING
Moderate
Low
Moderate
Moderate
10
Moderate
Moderate
Low
Low
Low
Moderate
C

ML-CL

QUALIFICATIONS
basic erosion rate .32
medium textures, rollLig topography
bedrock at 20-40", medium texture
bedrock at 20-40", medium texture
good, medium texture
clayey textured subsoil
clayey textured subsoil
bedrock at 20-40"
bedrock at 20-40"
bedrock at 20-40"
shrink-swell
bedrock at 20-40"
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Table 28

Wa - Wibaux - Searing Complex

This complex occupies rolling to hilly topography. It is characterized by numerous outcroppings
or knolls of scoria which rise above the general surface of the land. Scoria is a reddish
colored shaly material and clinker produced by the burning of underlying coal beds. The very
shallow to shallow Wibaux soils occur on the knolls and steep slopes. It includes knolls, mounds,
and steep slopes where unweathered scoria is exposed. The texture is gravelly to very gravelly
loam and sandy loam. The depth to bedrock is less than 10 inches to 20 inches.

Searing soil normally occurs between the knolls. The surface horizon is reddish brown gravelly
loam about 5 inches thick. The subsoil is a reddish brown gravelly clay loam and has blocky
structure. The substratum is friable, calcareous gravelly loam. Bedrock generally occurs at an
average depth of 2 feet.

mixed, non-acid, mesicWibaux Ustic Torriorthent, loamy-skeletal over fragmental,
Searing Ustollic Haplargid, fine-loamy, mixed, mesic

Estimated Physical & Chemical Properties
Perme- Engineering
ability Classification

in/hr AASHO Unified
A-2

Soil Classification:

Surface
Texture

Surface
Thickness

Inches
AWC

Inches

Production
Potential

(IliAC dry w t . )

450-1200

Frost
Hazard

Shrink-
Swell

Soluble
Salts

Gravelly
loam

2-4 SM-CL.06- to
2.0 A-4

Estimated Behavior Characteristics

Low

pH
7.0
to

8.5
2-4

Erosion Hazard (water)
Erosion Hazard (wind)
Revegetation Potential
Sprinkler Irrigation
Final Cover for Mined Land (inches)
Transportation Routes
Roadfill Material
Septic-Tank Absorption Fields
Sewage Lagoons
Sanitary Landfills (trench)
Small Commercial Buildings
Hydrologic Group

RATING
High
Low
Low
Low
8
Moderate
High
Low
Low
Low
High
D

Low

QUALIFICATIONS
basic erosion rate .32 to .41
roughness, rolling to hilly topography
gravelly, shallow to bedrock, steep
gravelly, shallow to bedrock, steep
poor, gravelly
steep slopes, locally good
locally poor due to texture
shallow to bedrock
shallow to bedrock
shallow to bedrock
locally poor due to steep slopes
shallow to bedrock
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Wildlife and Fish

Impacts Analysis

It is often stated that some particular action will benefit

"wildlife." Such a statement is usually inappropriate when it does not

relate to a particular species. All species are different. ~~at is

beneficial to one species may be detrimental to another. Where some critical

element of an animal's habitat is replaced by a substitute that does not

fulfill the role of the critical element, the action cannot be considered

habitat rehabilitation or habitat improvement as far as that species is

concerned. Even though the substitute may be quite attractive under certain

conditions, the loss of the critical habitat element usually makes the

action detrimental to the species involved. As an example, one might

establish palatable grasses and forbs on a railroad or road right-of-way

through deer winter range where browse is the major factor limiting deer.

Browse is destroyed during construction. Deer are attracted to the grass

and forbs in the spring where they are subject to increased mortality through

train or auto collisions. Because of their concentration in the area,

they overuse the browse adjacent to the right-of-way. The concentration

of deer on the seeded grasses and forbs may give the appearance of

exceptional "habitat improvement" while in reality it results in

increased mortality and long-term winter carrying capacity loss to the habitat.

The variety of animals in the basin is too great to permit

detailed description of development and rehabilitation impacts on each

species. In Table 11, Chapter V, species are grouped according to important

habitat requirements, habits or life forms. Species in each group will be

similarly affected by development action and rehabilitation. These
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species groups will be used to illustrate differences in impacts resulting

from differences in the animals themselves.

Direct destruction of animals

A number of development operations will directly destroy wild ani-

mals ranging from individuals to entire populations. Those actions which will

cause the greatest losses are those which initially excavate, bury, overturn,

clear or grade large areas of previously undisturbed terrestial habitat.

Examples are overburden removal, spoil piling, plant and facility site prepara-
tion, railroad and highway roadbed construction, pipeline excavation, homesite

and service area preparation and canal and drainage diversion construction.

The large machinery will bury, crush and suffocate many small animals, pri-
marily those which are not capable of moving fast enough to escape and those

which retreat to burrows for protection. A variety of invertebrates, mice,

shrews, ground squirrels, prairie dogs, snakes, lizards, young birds, and eggs

are potential casualties.
Any of the above operations, and others such as well drilling, blast-

ing or industrial and municipal use of water, which cause dewatering of
aquatic habitats will result in death to fishes, aquatic invertebrates, and
amphibians in certain stages of life.

Permanent habitat losses
Considering the changes which have taken place in this country

during the last 50 75 years and those probable in decades ahead, native
wildlife habitat removed from the land for over 30 years must be considered

permanently lost.
Actions which will result in permanent habitat losses include

construction, operation and maintenance of railroads, highways, secondary

roads, power plants and gasification plants and construction of office
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buildings, equipment garages, coal loading and storage facilities and other

mine site facilities. Additional habitat will be permanently lost with the

expansion of population centers. Home building, commercial area expansion,

new streets, parking lots, schools, sewage treatment plants, sanitary land

fills, governmental facilities, airports, etc., will relegate thousands of

acres of land to human use. All of the above actions will destroy wildlife

habitat and preclude its reestablishment.

The greatest losses can be expected in the sagebrush and grass-

land ecosystems since these predominate in the area, but aquatic habitat

and terrestrial habitat in other ecosystems will also be lost. Almost all

animal species in the basin will be affected. Total permanently lost acreage,

based on the projections, will approximate 5,000 acres in 1980, 8,000 acres

in 1985 and 10,000 acres in 1990. Total local populations of some animals

will be immediately lost where habitats involved are limited and well

defined. Where aquatic habitats are destroyed, animals such as those listed

in Group VIII, Table 11 (Chapter V), will be impacted most severely. Local

populations of invertebrates, most reptiles and amphibians, and small animals

with limited ranges will be quickly lost when their required habitat is

destroyed. The more mobile and wide-ranging animals such as birds, antelope,

deer, elk, rabbits, and the predators will be displaced into adjacent areas.

However, since population levels are determined by the availability of suitable

habitat, displaced animals eventually succumb to natural mortality or they

displace other resident animals. The end result will be a net loss to the

overall populations of such species involved.

One area of potential permanent habitat loss not covered by pro-

jections involves the situation where the aquatic habitat of small streams

and springs is dryed up as a result of well drilling or mining operations.
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The extent to which this may happen is unknown but it could cause signi.ficant

additional losses of aquatic wildlife.

Permanent changes from terrestrial to aquatic categories may

also occur. Water storage reservoirs and mine-pit lakes created where

none previously existed can potentially convert hundreds of acres from

terrestrial wildlife habitats to aquatic habitat. It is obvious that this

could be quite beneficial to the animals of Group VIII, Table 11, while devastat-

ing to most of those in Groups II and III. These potentially permanent changes

in habitat were not covered under "Disturbed Acres" in the projections either.

Initial habitat destruction followed by
some degree of recovery in habitat value

Mined lands, haul roads, railroad and road rights-of-way, pipeline

and power line rights-of-way, borrow areas, cleared fence lines, temporary

parking areas, initial spoil areas, temporarily diverted streams, and other

areas will be stripped of almost all wildlife habitat value by the widescale

excavation, overturning and clearing of the land surface. Where significant

changes in topography, ground water conditions, surface drainage patterns or

surface soil conditions occur, the potential to reestablish some previously

existing habitat types may be permanently lost. After smoothing, shaping and

replacement of a viable soil material on the surface of most of these dis-

turbed areas, natural processes, often times influenced by man's reclamation

activities, will begin to restore wildlife habitat in one form or another.

Plants are the immediate or ultimate source of all foods and most

cover for wildlife. Various characteristics of the vegetative cover in an

area determine to a large extent the kinds of wildlife which will be present.

The initial stages of plant succession will begin on disturbed lands almost

immediately after the disturbance ceases. At the time of disturbance, the
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habitat value is almost totally lost for all wildlife. As succession proceeds,

continual changes in the plant community influence the availability of food

and cover plants and thus the kinds and numbers of animals present. The

results of several studies of succession on abandoned farmlands in the

sagebrush-grasslands of the study area indicate that revegetation of develop-

ment disturbed lands to approximately original conditions can be expected to

take over 50 years if left to natural succession (Lang 1941; Lang 1973;

Ries, Fisser, and Harrison 1974). Lang's studies on abandoned farms showed

that in the early stages of succession, the vegetation changed from a pre-

dominately annual weed type to a predominantly perennial grass type. Figure 6,

Chapter V, shows the relative densities of the vegetative groups. Keep in mind

that, after 9 years, the total vegetative cover was only slightly over 3

percent; cover was less than 50 percent of that found on adjacent undisturbed

lands (Lang 1941). In the A.R.Co. coal lease area, data from recent studies of

farmlands abandoned between 40 and 45 years ago indicate that total vegetative

cover still averages about 43 percent less than average total cover on

adjacent undisturbed rangeland. Average sagebrush cover has now recovered

to about the same as that on undisturbed lands (Ries, Fisser, and Harrison

1974).

The long time period and the pattern seen in natural vegetative

recovery in the basin is highly pertinent to artificial rehabilitation efforts

on disturbed lands and their value as wildlife habitat. The forces of natural

succession will still be very much at play on the disturbed lands in spite of

man's rehabilitation efforts. In all probability, disturbed areas will be

leveled or reshaped, some type of soil material may be spread over the area

and grass species will be seeded and possibly fertilized. A fair grass stand
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may be expected to establish initially over much of the area. Significant

areas of poor or no grass establishment can be expected due to locally

inhibiting conditions of soil, moisture, erosion, wild animal damage and,

where unfenced, livestock damage. After almost five years, reseeded pipe-

line rights-of-way on the Atlantic coal lease had an average of over 60 percent

less vegetative cover directly over the pipeline, where soil was deeply

disturbed, than the average on adjacent rangelands. This vegetation was

almost all planted grasses and weedy species. The average vegetative cover

along the border of the pipeline averaged about 20 percent less than the

average on adjacent native rangelands. Much of vegetative cover here was

residual native plants indicating that the disturbance along the borders was

slight. On reseeded oil well sites, there was at least 30 percent less

vegetative cover than on the adjacent undisturbed rangeland and an average

of over 80 percent of the vegetation present was unplanted weedy forbs.
Planted grass made up about 10 percent of the vegetation. All of the studies

reviewed and the observations of Bureau of Land Management and Forest Service

personnel familiar with the area indicate that the shrub group, predomi-
nately sagebrush, is lost or severely reduced on all sites disturbed to any

appreciable degree of severity. This condition appears to persist for a

minimum of 20 to 30 years with or without artificial rehabilitation efforts.

(See Figure 7, Chapter V.)
After initial attempts to rehabilitate disturbed areas to perennial

grassland~ the majority of the lands will eventually be subject to the same

general conditions of climate, grazing and land use as other rangelands
in the region. Reestablished vegetation which has been subject to special

practices such as temporary irrigation, fertilization, total protection
from grazing, etc., may not be able to survive. Where the artificial
revegetation fails, natural plant succession will take over the long, slow
process. Once these sagebrush grasslands have been severely disturbed,
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they may be unable to recover to a point to which they will provide habitat

of similar type, quality, quantity and for the array of species that presently

exists on the undisturbed rangeland. In 1965, 20 plus years after his early

research, Lang found that the vegetation on his original abandoned farmland

and study area actually deteriorated further, rather than improving. Total

ground cover decreased by 40 percent (Lang 1973, p. 408). This happened under

conditions of grazing and climate which cannot be considered uncommon for this

region.
After analysis of the available data, it seems reasonable to make

several general observations concerning the nature of the vegetative cover

which will be established on disturbed lands in the study area between now and

1995. They are:
--The total vegetative cover will be greatly reduced,

probably near 50 percent of that found on adjacent
undisturbed range.

--The shrub component will be absent or nearly so.
--There is a good possibility that reestablished

plant communities will deteriorate rather than
improve over time as they are exposed to periodic
drought, continued grazing, etc.

--The composition trends of plant species groups
will approxmiate those shown in Lang's graph
(Figure 6, Chapter V). Exceptions will be, that
where perennial grass establishment due to
rehabilitation is fairly successful, the trend
line will rise sharply in the first few years
rather than later as shown, and that the weed
or forb trend line will drop earlier.

Because of various important plant-animal interrelationships,

the recovery of habitat value for many species will approximate the

recovery of that portion of the plant community with which they have close

ties. Figure 7, Chapter V, presents a qualitative indication of trends

in habitat value for several of the animal groups listed in Table 11,
Chapter V. The species groupings, while flexible, are logical for

c-43



the study area. They are based upon similarity of habitat requirements,

habits or life form. The habitat value trends are based on a comparison of

existing habitat types with those expected to develop as a result of

rearranged topography, artificial vegetative rehabilitation efforts and

the natural forces of plant succession, and erosion on disturbed areas.

The broad type called sagebrush-grassland usually includes a

variety of different shrub and grass communities and gradations between

them (Figure 13). Under natural conditions some animals more heavily

depend upon, or thrive in association with, the shrub component, some with

the perennial grassland component, and others with weedy annuals, forbs,

etc., common on disturbed areas. For those animals closely associated with

the sagebrush and shrub component of the sagebrush grassland, Group I in

Table 11, habitat values are expected to remain severely reduced on disturbed

lands throughout the study period. The animals of Group II, primarily

heavy users of weed seed, forbs, and weedy species, will probably

experience increases in habitat value a short time after the initial habitat

loss. This group will probably be the only group to experience "habitat

improvement" over present conditions, during the study period. Habitat

value for Group III animals is expected to recover significantly within five

to ten years after disturbance, depending heavily on the success of the

expected efforts to reestablish perennial grasslands.

Many animals of the study area are primarily dependent upon

various vegetative aspects of the more moist riparian community (see

Figure 14). Where this community is destroyed by development, the grass-forb

component is not expected to recover significantly for 5 to 10 years.

If favorable hydrologic characteristics are not permanently destroyed,
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habitat values of the shrub component may show significant recovery in 10

to 15 years. Almost no recovery of habitat values associated with cottonwood

trees above the sapling stage is expected during the study period. In general,

the habitat values for animals of Group IV will remain severely reduced far

beyond the study period.

The total disturbed acreage of pine timber, juniper breaks and rough

rocky areas which fulfill the habitat requirements of the animals of Group V is

expected to be small. In those situations where they are destroyed, habitat values

for the species involved will be lost, probably for many years beyond the study

period.
Insects and other invertebrates, Group VI, occupy a multitude of micro-

habitats throughout all biotic co~~unities. Insects tend to reach their greatest

abundance and species diversity in the intermediate stages of succession in grass-

land types (Kendeigh 1961, p. 115). It is probable that the majority of the sage-

brush-grassland type in the study area is in intermediate stages of succession

since most of this land has long been heavily grazed. Insect habitat value is

probably near its greatest potential now, except in severely overgrazed areas.

If grassland rehabilitation efforts are successful, intermediate stages of grass-

land development may be bypassed. In this situation abundance and species diver-

sity would be reduced, but habitat for particular insect groups may recover

rapidly. Total numbers and biomass of sagebrush-grassland invertebrates could be

expected to remain reduced until such time as the reestablished plant community

either progressed or digressed to one similar to the original community both in

relative vegetative group density and total vegetative cover. It is estimated

that this could take anywhere from 15 to over 50 years. Invertebrate habitate

values, lost with the destruction of aquatic, riparian and other habitat types,

will remain lost or reduced similar to the habitat values of the other animals

found there. C-45



The insectivores of Group VII and the predators of Group IX

are secondary consumers dependent upon the plant communities for

a food source through other animals. A particular species of either group

may also depend heavily on the plant community for a particular type of

cover, nesting site, etc. The quality of habitat for a particular species

within either group is strongly influenced by the availability of its

prey species. Recovery of destroyed habitat for the animals with

flexible food habits or whose prey species are favored early in rehabilitation

i.e., Group II, will probably be complete within a few years after disturbance.

This may well be the case for red fox and coyote. Habitat for

more specialized species such as the short horned lizard may not recover

to pre-disturbance condition for 15 to 20 years. A severe reduction with

negligible recovery of cottontail rabbit habitat due to loss and negligible

recovery of the shrub component in sagebrush-grassland will also mean a

reduction and negligible recovery of the winter food supply for golden

eagles over the study area. With the types of habitat which will be

disturbed and the vegetative recovery expected, the capability to support

the present total numbers of biomass of predators and insectivores will be

lost on the disturbed lands and will remain reduced well beyond the study

period.

Aquatic and semi-aquatic animals are inseparably tied to the

stream, lake and pond-marsh biotic communities. Where the water source is

not lost during disturbance, there is potential for restoring aquatic

communities. Where disturbance is slight, recovery will be rapid. Where

streams are channeled and moved back and forth across the land as

coal mining proceeds, aquatic communities cannot be expected to recover to

any great extent. Aquatic habitat is limited in extent within the study area.
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There appears to be a potential for significant additions with development

of mine-pit lakes after mining. It is not known to what extent this is

feasible. With proper construction to include aquatic habitat enhancement,

these lakes could result in a gain in aquatic habitat over the present conditions

in the basin. Here again, some species may gain while others loose, for

example, where stream habitat is lost and lake habitat is gained. Aquatic

habitat values over the study area are expected to remain reduced throughout

most of the study period, but they may recover significantly in 15 to 20

years if mining companies see fit to construct mine-pit lakes.

Habitat impaired or reduced in value

In addition to those physical losses of habitat which are specific

to a particular acreage of disturbance or development, wildlife will suffer

further significant losses due to off-site reduction in habitat quality.

The almost three-fold increase in population expected by 1990

will foster tremendous increases in human activity over the immediate study

area. Humans will be living, working and recreating in wildlife habitat

never before impacted by this level of intrusion. In addition to the noise,

activity, smell and pollution around the whole gamut of new developments

and expansions, wildlife will be intruded upon by greatly increased numbers

of workmen, planners, investigators, recreationists, etc., operating various

utility and recreation vehicles and airplanes over the back country areas.

Human intrusion is tolerated only to a certain point by most wild

animals. The degree of tolerance varies widely between species. As long as

their habitat is intact, insects, for example, are relatively indifferent

to human activity. Conversely, habitat of most of the larger mammals and

predators will be abandoned close to areas of intense human activity. Habitat
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may be used only occasionally in areas near heavy intermittent human concentra-

tion or use may be only lightly reduced with low intensity human activity.

Variable zones of extended human influence around developments affect,

particularly, the living space component as well as the cover, food and

water components of wildlife habitat. Some of the more obvious factors

establishing these zones, which are often observed in Wyoming, are wide-

ranging domestic cats and dogs, concentrations of shooting, hunting and

trapping youngsters, motorcycles, dune buggy and 4-wheel drive race and

"test" courses, weed control efforts, increased incidences of man-caused

fires and accidental land and water pollution and the concentrated effects

of converging transportation and utility routes. Another common phenomenon

impacting wildlife, usually on the outskirts of towns and along stream courses,

is the expansion of semi-rural "acreage" areas where large areas of land

are occupied in 1 to 15 or 20 acre plots. These areas are often

heavily cross-fenced and heavily overgrazed by family horses and other

"pet" livestock. Around industrial sites and along transportation corridors,

vegetation is often reduced in palatability by dust and smoke pollutants.

Tight fencing and intense weed control is often practiced along railroads,

highways and around industrial sites.

As an example of the extent of concentrated human activity which

is projected for the study area in 1990, one might picture the approximately

48 aquare miles and 45,000 population of the urban area encompassing Casper,

Wyoming, split onto about 20 sites in a 100 mile, north-south swath through

the center of the study area. In terms of population, acreage of surface

disturbance or permanent use, and on-site human activity, it is a fair

approximation. If each of the twenty sites were of similar size the average
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would be about 2.5 square miles. Considering» for example» a 1/2 mile wide

strip around each site as an area of lost or severely reduced habitat value

for big game animals» the additional impact area would be almost twice the

size of the development area. The total area of habitat lost or reduced

in each "spot" would cover almost seven square miles. Of course, the

width of such an impact zone would vary with the species involved» type of

activity taking place in the developed area» its physical shape and layout

and the quality of escape cover» etc. An "influence" strip one mile wide

around each spot would increase the habitat area influenced by almost five

times.

Most of the habitat deteriorating effects of the more dispersed

human activities which will increase in the study area are more difficult

to define. The affects of harrassment and disturbance will disrupt the living

space component of habitat. The more severe affects will be felt during

stress periods and in crucial areas for various species. Where game bird

and waterfowl nesting areas are subject to human activity» nesting success

will be reduced. Where wintering big game are harrassed» losses of weakened

animals and abortions may occur. Where boating» camping and other recreation

activities take place in increased concentrations» as may be expected around

Keyhole Reservoir and other recreational waters» aquatic and surrounding

terrestrial habitat will be degraded from pollution and disturbance.

Development activites such as coal mining or well drilling may

cause losses of surface waters critical to many species over significant

areas in arid areas.
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It appears certain that the combined affects of impaired wildlife

habitats will result in reduced wildlife production on an additional acreage

three to five times larger than the projected 30,000+ acres to be lost or

reduced through actual habitat destruction by 1990. Nearly all species will

suffer but those species of greatest interest to man will probably suffer

most.

It is apparent that these actions described above will cause major

cumulative negative impacts on wildlife habitats throughout the study area.

Significantly, the magnitudes mentioned above do not take into consideration

coal development after 1990, much of the development of private and

state land coal, or developments already expanding in the basin related to

production of uranium, oil and gas, and others.

Disruption of existing ecological interrelationships

Development of the basin will cause numerous secondary effects

on wildlife through the disruption of food chains, behavior patterns, and

various activities of species playing key roles in the ecosystem. These

interactions are often subtle and complex but their disruption can cause

significant negative impacts on certain species. Some of the more important

examples follows.

Big game animals displaced into other areas of suitable habitat

almost invariably encounter resident animals of the same species occupying

the habitat at or near its carrying capacity. While natural mortality

factors will eventually eliminate the excess animals if man doesn't, it

is well documented that before this is accomplished the animals, especially

browsers, often severely overuse the browse range. This can result in a
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further overall reduction in carrying capacity and animal numbers in the

region that will be evident for many years.

If the type of vegetation which establishes on significant

acreages of disturbed land encourages high rodent populations, predators such

as coyotes and fox will tend to increase in the general area. As vegetative

composition progresses toward that of perennial grassland, rodent populations

may sharply decline. The predators will then increase use of alternate

prey species, often those of particular interest to man, such as sheep or

game birds. Further, humans may react to this situation by demanding increased

predator control which has further ramifications.

The burrow systems of prairie dog colonies are important to a

number of species in the sagebrush grasslands. Loss of these colonies through

mining or other development activities will reduce the available habitat

for, among other species, the "endangered" black footed ferret and the

western burrowing owl considered "status undetermined" by the U.S. Department

of Interior. Overshooting of prairie dog colonies by varmint hunters will make

these colonies unacceptable as ferret habitat.

Improved habitat

The broad-scale development forthcoming in the basin, both from

coal related development and other industrial development, will bring about

significant changes in the wild fauna. Most changes will be toward less total

wildlife production and will involve trade-offs between species and types of

wildlife or between wildlife in one area for wildlife in another. There is

some potential for improved habitat and benefited wildlife if we keep in mind

that this usually does mean trade-offs.

There is optimism that the potential exists for the creation of

several hundreds of acres of fish and waterfowl habitat in mine-pit lakes.
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Available water supply to fill and maintain water quality in these lakes

may be a limiting factor. Large quantities of out-basin water may be

imported for industrial use. Clean waste water from these sources may

provide an additional water supply in some situations. Careful planning and

construction of these lakes will be required if significant wildlife habitat

values are to be realized.

The disturbance of large land areas is expected to result in

vegetative changes favoring increases in population of some rodent species.

Certain predators will benefit from these increases in prey species. These

improved habitat conditions are expected to be temporary in any particular

area of disturbed land.

In some areas of rough, steep terrain, where overburden becomes

deep, areas of high-wall cliffs may be left exposed. These areas could provide

increased nesting sites for birds such as the rare prairie falcon, eagles,

various other raptors, and swallows.

Increased human populations will bring increases in the population

of exotic wildlife which commonly thrive around human settlements. Some of

these include the English sparrow, house mouse, Norway rat, and the starling.

Habitat changes resulting from off-site changes in land and water use

Impacts upon terrestrial and aquatic habitat falling outside of

the study area must also be anticipated. Industrial water requirements in

the Powder River Basin are certain to increase beyond that which is available

"on-site." Several proposals and alternatives have been suggested to allow

"importations" of additional water for use during coal development.
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Drilling of deep wells in the study area would remove

water from an aquifer which underlies lands outside of the study area as

well. Off-site springs, seeps or wetlands, presently valuable to upland

or aquatic fish and wildlife species may be reduced or eliminated through

eventual lowering of the water table.

Trans-basin diversion (taking water from one drainage and placing

it in another) might involve the construction of storage impoundments, on

the Green River, for example, as well as change existing water uses.

Flooding or drying of existing terrestrial and aquatic habitat will become

a land affecting possibility. Adverse impacts on associated fauna can be

expected. Several off-site storage reservoirs have already been proposed

(Wheatland, Green River, Bighorn Slope, Nowood and increased storage in Lake

DeSmet).

At the present time, most water consumed in northeastern Wyoming is

used for irrigation and agriculture. Changes in existing agricultural water uses

would affect fish and wildlife use patterns. A shortage of irrigation

water may result in croplands reverting to native vegetation. Existing

pheasant habitat, for example, may be lost. Many species of wildlife

presently depend on irrigated lands for all or part of their habitat

requirements.

Impacts on wildlife management

Projected population increases between 1970 and 1990 are estimated

at over 200 percent of the present population in the study area and a 60 percent

increase throughout northeast Wyoming. This will be accompanied by comparable

increases in consumptive and non-consumptive pressures on wildlife resources.

Most game species of fish, birds and mammals will not be able to absorb
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increased pressures. Where population of some species are adequate to

absorb increased pressure in general, problems of new access, denied access,

closed lands and restricted areas will cause problems of over-exploitation

in some areas, under-exploitation in others, more wildlife damage claims,

etc.

The Wyoming Game and Fish Department presently employs Game

Wardens, Big Game Biologists, Bird Biologists, Fisheries Biologists,

Waterfowl Biologists and others amounting to 15 to 25 employees for

enforcement and management in the study area. The present staff of employees,

in each category, will be unable to adequately meet the increased enforcement,

management and habitat development needs or the increased needs for studies,

research, or coordination and cooperation with industry and government in

the face of the proposed development.

C-54



Figure 13

Antelope in Sagebrush-Grassland Habitat
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Figure 14

Well-Developed Riparian Habitat in the Study Area
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Table 29
Taxonomic Ranking, Scientific and COmmon Names for Mammals

Which May Be Found on or Near the Study Area

Species Taxonomic Rank

Order ~arsupialia ~arsupials
Family Didelphidae Opossums

Didelphis marsupialis virginiana Kerr
(opossum)

Order Insectivora Insectivores
Family Soricidae Shrews

Sorex cine reus cinereus Kerrsorex cinereus haydeni Baird
-c;;ia.sked shrew)

merriami leucogenys Osgood
(Merriam's shrew)

vagr~ns obscurus
(vagrant shrew)

Order Chiroptera Bats
Family Vespertilionidae

Vespertilionid bats
Euderma maculata

(spotted bat)
~yotis lucifugus caris sima Thomas

(little brown myotis)
~yotis subulatus subulatus (Say)

(small-footed myotis)
~yotis volans interior Miller
--O:;ng-legged myotis)
Lasionycteris noctivagans (Le Conte)

(silver-haired bat)
~yotis keenii septentrionalis (Trouessart)
--a<een's myo t Ls )
~yotis evotis eyotis (H. Allen)

(long-eared myotis)
Lasiurus cinereus cinereus (Palisot de Beauvois)

(hoary bat)
Plecotus townsendii pallescens (Miller)

(Townsend's bat)
Eptesicus fuscus pallidus Young

(big brown bat)
Order Lagomorpha

Family Leporidae Rabbits and Hares
Sylvilagus nuttallii grangeri (J. A. Allen)

(Nuttall's cottontail)
Sylvilagus audubonii baileyi (Merriam)

(desert cottontail)
Lepus townsendii campanius Hollister

(white-tailed jackrabbit)
Lepus californicus melanotis Mearns

(black-tailed jackrabbit)
Order Rodentia

Familv Sciuridae Sauirrels
Eutamias m~n~mus operarius

(leas t chipmunk)
Eutamias minimus pallidus (J. A. Allen)

(least chipmunk)
Spermophilus tridecemlineatus olivaceus

(thirteen-lined ground squirrel)
Spermophilus tridecemlineatus pallidus J. A. Allen

(thirteen-lined ground squirrel)
Cynomys ludovicianus ludovicianus (Ord)

(black-tailed prairie dog)
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Table 29 Continued

Species Taxonomic Rank

Family Geomyidae Pocket gophers
Thomomys talpoides attenuatus Hall & Montague
Thomomvs talpoides bullatus V. Bailey

(northern pocket gopher)
Thomomys talpoides cheve~

(northern pocket gopher)
Thomomys talpoides nebulosus

(northern pocket gopher)
Geomys bursar ius lutescens Merriam

(plains pocket gopher)
Family Heteromyidae P0cket mice and

Kangaroo rats
Perognathus fasciatu~ olivaceogriseus Swenk

(olive-backed pocket mouse)
Perognathus flavus piperi Goldman

(silky pocket mouse)
Perognathus hispidus paradoxus Merriam

(hispid pocket mouse)
Perognathus fasciatus callistus

(pocket mouse)
Dipodomys ordii priscus Hoffmeister
Dipodomys ordii terrosus Hoffmeister

(ard's kangaroo rat)
Dipodomvs ordii luteolus

(ard's kangaroo rat)
Family Castoridae Beavers

Castor canadensis missouriensis Bailey
~aver)

Family Cricetidae Cricetids
Reithrodontomys rnontanus albescens Cary

(plains harvest mouse)
Reithrodontomys megalotis dychei J. A. Allen

(western harvest mouse)
Reithrodontomvs megalotis dychei
Peromyscus maniculatus nebrascensis (Caues)

(deer mous e)
Peromyscus leucopus aridulus Osgood
Onvchomys leucogaster arcticeps Phodes
Onvchornys leucogaster missouriensis (Audubon and Bachman)

(northern grasshopper mouse)
Neotoma cineria orolestes Nerl'iam
~hy-tailed wood rat)

cineria rupicola
(bushy-tailed wood rat)

~icrotus pennsylvanicus insperatus (J. A. Allen)
(meadow voLe)

Microtus longicaudus longicaudus (Merriam)
(long-tailed vole)

~icrotus ochrogaster haydenii (Baird)
(prairie vole)

Lagurus curtatus levidensis (Goldman)
(sagebrush vole)

Ondatra zibethicus cinnamorninus (Hollister)
~krat)

Family Muridae MuridG
~~s musculus dornesticus Rutty

(house mouse)
Family Ere thizon tidae Porowpanes

Erethizon dorsaturn bruneri Swenk
(porcupine)

Order Carnivora Carnivores
Family Canidae Canids

Canis latrans latrans Say
--ZCoyote)
Vulpes vulpes regalis Merriam

(red fox)
Vulpes velox velox (Say)

(swift fox)
urocyon cinereoargenteus ocvthous Bangs

(gray fox)
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Table 29 Continued

Species Taxonomic Rank

Family Procyonidae Procyonids
Procyon hirtus Nelson & Goldman

(raccoon)
Family Mustelidae Mustelids

Mustela erminea muricus (Bangs)
(ermine)

Mustela frenata nevadensis Hall
(long-tailed weasel)

~ustela frenata longicauda
(long-tailed weasel)

Mustela vison letifera Hollister
(mink-)--

Taxidea taxus Schreber)
(badger)

Mustela nigripes (Audubon & Bachman)
(black-footed ferret)

Spilogale putorius interrupta (Rafinesque)
(spotted skunk)

Mephitis mephitis hudsonica Richardson
(striped skunk)

Family Felidae Cats
.E.allescensMerriam

(bobcat)
Order Artiodactyla Artiodactyls

Family Cervidae Deer
Cervus canadensis nelsoni V. Bailey
~erican elk)
Odocoileus hemionus hemionus (Rafinesque)

(mule deer)
Odocoileus virginianus dacotensis (Goldman and Kellogg)

(white-tailed deer)
Family Antilocapridae Pronghorn

Antilocapra americana americana (Ord)
(pronghorn)
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Table 30

Scientific and Common Names of Reptiles and Amphibians
Which May Be Found on or Near the Study Area

Species

Common Name

Ambystomidae Tiger salamander

Plains spadefoot toad Scaphiopus bombifrons

Ambystoma tigrinum

Pelobatidae

Bufonidae Great plains toad
Woodhouse's toad

Hylidae Chorus frog

Ranidae Leopard frog

Chelydridae Snapping turtle

Testudinidae Painted turtle

Trionychidae Spiny softshell
tllrtle

Iguanidae Sagebrush lizard
Short-horned lizard

Colubridae Western hognose snake
Smooth green snake
Racer snake
Gopher snake
Milk snake
Common garter snake
Western terrestrial

garter snake
Plains garter snake

Viperidae Western rattlesnake
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Scientific Name

cognatus
Bufo woodhousei

Pseudacris triseriata

pipiens

Chelydra serpentina

Chrysemys picta

Trionyx spiniferus

Sceloporus graciosus
Phrynosoma douglassi

Heterodon nasicus
Opheodrys vernalis
Coluber constrictor
Pituophis melanoleucus
Lampropeltis triangulum
Thamnophis sirtalis
Thamnophis elegans

Thamnophis

Crotalus viridis
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Table 31

Scientific and Common Names of Birds Which May
Be Found on or Near the Study Area

Order/Family

PODICIPEDIFORMES
(Grebes)

CICONIIFORHES
(Herons, Ibises,
Bitterns)

ANSERIFORMES
(Waterfowl)

FALCONIFORMES
(Vultures, Hawks,
Falcons)

GALLIFORMES
(gallinaceous birds)

GRUIFORHES
(Cranes and
their allies)

CHARADRIIFORMES
(Shorebirds, gulls,
etC.)

Conunon Name

Eared grebe
Wes tern grebe
Pied-billed grebe

Great blue heron
Black-crowned night heron
White-faced ibis
American bittern

Canada goose
Snow goose
Mallard
Gadwall
Pintail
Green-winged teal
Blue-winged teal
Cinnamon teal
American widgeon
Northern shoveler
Redhead
Ring-necked duck
Canvasback
Lesser scaup
Common goldeneye
Ruddy duck
Common merganser

Turkey vulture
Sharp-shinned hawk
Cooper's hawk
Red-tailed hawk
Swainscn's hawk
Rougp-legged hawk
Ferruginous hawk
Go Idp,n eag Le
Bald eagle
Marsh hawk
Gyrfalcon
Prairie falcon
Peregrine falcon
Herlin
American kestrel

Sage grouse
Sharp-tailed grouse
Chukar partridge
Gray partridge
Ring-neck pheasant

Sandhill crane
Sora
American coot
Virginia rail

Killdeer
Mountain plover
Long-billed curlew
Whimbrel
Upland plover
Spotted sandpiper
Solitary sandpiper
Willet
Greater yellow legs
Lesser yellow legs
Pectoral sandpiper
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Scien titic Name

Podiceps caspicus
Aechmophorus occidentalis
Podilymbus podiceps

herodias
Nycticora~ nycticorax
Plegadis
Botaurus lentiginosus

Branta canadensis
~aerulescens
Anas platyrhynchos
Anas strepera
Anas acuta~c;eccax;;:as~s
Anas ~era
Anas americana
Anas clypeata
Aythya americana
Aythya collaris
Aythya valisineria
Aythya affinis
Bucephala clangula
Oxyura jamaicensis
Margua merganser

Cathartes
Accipiter striatus
Accipiter cooperii

jamaicensis
Buteo swainsoni

lagopus
regalis

Aquila chrvsaetos
~etus leucocephalus
Circus cyaneus
Falco rusticolus
Falco mexicanus
Falco peregrinus
Falco columbarius
Falco sparverius

Centrocerus urophasianus
Pedioecetes phasianellus
Alectoris chukar

perdix
Phasianus colchicus

GrUB canadensis
PQ;Zana carolina
Fulies americana
Rallus limicola

Charadrius vociferus
Charadrius
Numenius americanus
Numenius phaeopus
Bartramia longicauda
Actitis macularia
Tringa solitaria
Catoptrophorus semipalmatus
Tringa melanoleucus
Tringa flavipes
Calidris melanotos
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Table 31 Continued

Order/Family
CHARADRII FORMS

Common Name
(Continued)

Baird's sandpiper
Least sandpiper
Long-billed dowitcher
Semipa1mated sandpiper
Western sandpiper
Marbled godwit
Hudsonian godwit
American avocet
Wilson's phalarope
Common snipe
California gull
Forster's tern
Western burrowing owl
Short-eared owl
Great horned owl
Long-eared owl
Screech owl
Saw-whet owl

STRIGIFORMES (owls)

CAPRIMULGIFORMES
(goatsuckers) Poor-will

Common nighthawk
APODIFORMES
(Swifts, hummingbirds) White-throated swift

Broad-tailed hummingbird
Calliope hummingbird

CORACIIFORMES
(Kingfishers) Belted kingfisher

PICIFORMES
(Woodpeckers) Common flicker

Red-headed woodpecker
Hairy woodpecker
Downy woodpecker

PASSERIFORMES
(Perching birds)

Family: Tyrannidae (tyrant flycatchers)
Eastern kingbird
Western kingbird
Cassin's kingbird
Say's phoeb e
Western flycatcher
Western wood pewee
Olive-sided flycatcher
Least flycatcher
Hammond's flycatcher
Dusky flycatcher
Trail1's flycatcher

Family: Alaudidae (larks)
Horned lark

Family: Hirundinidae (swallows)
Tree swallow
Rough-winged swallow
Bank swallow
Barn swallow
Cliff swallow
Violet-green swallow
Purple martin

Family: Corvidae (jays, magpies, and crows)
Blue jay
Pinyon jay
Black-billed magpie
Common crow
Common raven

Family: Paridae (chickadees, titmice, etc.)
Black-capped chickadee

Family: Slttidae (nuthatches)
Red-breasted nuthatch
White-breasted nuthatch
Pygmy nuthatch

Family: Troglodytidae (wrens)
House wren
Rock wren
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Scientific Name

Ca1idris bairdii
Calidris ~la
Limnodramus scolopacet\s
Caldris pusi1lus
Calidris mauri
Limosa fe~

haemastica
~'ir:;;:qtt~--~~r icana

Steganopus tricolor
Capella ga1linago

californicus
Sterna forateri
~to cunicularia
Asio flarnmeus
Bubo virginianus
Asio otus

asia
x;gol~acadicus

Phalaenoptilus nutta1li
Chordeiles minor

Aeronautes saxatalis
Selasphorus platycercus
Stellula calliope

Megaceryle aleyon

Colaptes auratus
Melanerpes erythrocephalus
Dendrocopos villosus
Dendrocopos pubescens

Tyrannus tyrannus
Tyrannus verticalis
Tyrannus vociferans
Sayornis saya
Empidonax difficilis
Contopus sordidulus
Nuttal10rnis borealis
Empidonax
Empidonax hammondii
Empidonax oberholseri
Empidonax traillii

Eremophi1a alpestris

Iridoprocne bicolor
Stelgidopteryx ruficollis
Riparia riparia
Hirundo rustica
~e~yrrhonota
Tachycineta thalassina
Progne
Cyanocitta cristat~
Gymnorhinus cyanocephalus

pica
C~ brachyrhynchos

atricapillus

Sitta canadensis
carolinensis

Sitta~
Troglodytes aedon
Salpinctes obsoletus
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Order/Family

Table 31 Continued

Connnon Name

Family: Mimidae (mockingbirds and thrashers)
Mockingbird
Gray catbird
Brown thrasher
Sage thrasher

Family:

Family:

Family:

Family:

Turdidae (thrushes, solitaires, and bluebirds)
American robin
Hermit thrush
Swainson's thrush
Veery
Mountain bluebird
Townsend's solitaire
Western bluebird
Eastern bluebird

Fringillidae (grosbeaks, finches, sparrows and
House finch
Gray-crowned rosy finch
Purple finch
Black rosy finch
Connnon redpoll
Pine siskin
American goldfinch
Red crossbill
Green-tailed towhee
Rufous-sided towhee
Lark bunting
Savannah sparrow
Grasshopper sparrow
Baird's sparrow
Vesper sparrow
Lark sparrow
Cassin's sparrow
Black-throated sparrow
Sage sparrow
Slate-colored junco
White-winged junco
Gray-headed junco
Tree sparrow
Chipping sparrow
Clay-colored sparrow
Brewer's sparrow
Harris' sparrow
White crowned 'sparrow
Lincoln's sparrow
Song sparrow
McCrown's longspur
Lapland longspur
Chestnut-collared longspur
Black-headed grosbeak
Evening grosbeak
Blue grosbeak
Lazuli bunting
Dickcissel

Motacillidae (pipits and wagtails)
Sprague's pipit

Bombycillidae (waxwings)
Bohemian waxwing
Cedar waxwing
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Scientific Name

Mimus polyglottos
Dumetella carolinensis
Toxostoma rufum
Oreoscoptes montanus

Turdus migratorius
Catharus guttatus
Catharus ustulatus
Catharus fuscescens
Sialia currucoides
~tes townsendi
Sialia mexicana
Sialia sialis

buntings)---
Carpodacus mexicanus
Leucosticte tephrocotis
Carpodacus purpureus
Leucosticte atrata
Acanthis flannnea
Spinus pinus
Spinus tristis
Loxia curvirostra
~ura chlorura
Pipilo erythrophthalmus
Calamospiza melanocorys
Passerculus sandwichensis
Ammodramus savannarum
Ammodramusbairdii
Pooecetes gramineus
Chondestes grannnacus
Aimophila cassinii
Amphispiza bilineata
Amphispiza belli
Junco hyemalis
Junco aikeni
Junco canIC'eps
Spizella arborea
Spizella passerina
Spizella pallida
Spizella breweri
Zonotrichia suerula
Zonotrichia leucophrys
Melospiza lincolnii
Melospiza melodia
Calcarius mccownii
Calcarius lapponicus
Calcarius ornatus
Pheucticus melanocephalus
Hesperiphona vesper tina
Guiraca caerulea
Passerina amoena
Spiza amer~

Anthus spragueii

Bombycilla garrulus
Bombycilla cedrorum



Table 31 Continued

Order/Family Common Name

Family: Laniidae (shrikes)
l'orthern shrike
Loggerhead shrike

Family: Sturnidae (starlings)
Starling

Family: Vireonidae (vireos)
Red-eyed vireo
Harbling vireo
Solitary vireo

Family: Parulidae (warblers)
Orange-crowned warbler
Virginia's warbler
Yellow warbler
Yellow-rumped warbler
Townsend's warbler
Chestnut-sided warbler
Blackpoll warbler
Northern water thrush
MacGillivray's warbler
Common yellow throat
Yellow breasted chat
Oven bird
Hilson's warbler
Canada warbler
American redstart
Black-throated gray warbler

Family: Ploceidae (weaver finches)
House sparrow

Family: Icteridae (blackbirds, orioles, etc.)
Hestern meadowlark
Red-winged blackbird
Yellow-headed blackbird
Orchard oriole
Northern oriole
Brewer's blackbird
Common grackle
Brown-headed cowbird
Bobolink

Family: Thraupidae (tanagers)
Western tanager

C-64

Scientific Name

Lanius excubitor
Lanius ludovicianus

Sturnus vulgaris

Vireo olivaceus
Vireo gilvus
Vireo solitarius

Vermivora celata
Vermivora virginiae
Dendroica petechia
Dendroica coronata
Dendroica townsendi
Dendroica pensylvanica
Dendroica striata
Seiurus noveboracensis
Oporornis tolmiei
Geothlypis trichas
Icteria virens
Seiurus aurocapillus
Wilsonia pusilla
Wilsonia canadensis
Setophaga ruticilla
Dendroica nigrescens

Passer domesticus

Sturnella neglecta
Agelaius phoeniceus
Xanthocephalus xanthocephalus
Icterus spurius
Icterus galbula
Euphagus cyanocephalus
Quiscalus guiscula
Molothrus ater
Dolichonyx~zivorus

Piranga ludoviciana



Table 32
List of Known and Probable Fish Species

Found in the Study Area*

Common Name Scientific Name

Brook trout
Brown trout
Rainbow trout
Largemouth bass
Smallmouth bass
Green sunfish
Bluegill
Rock bass
Channel catfish
Black bullhead
Stonecat
Walleye
Sauger
Northern pike
Yellow perch
River carp sucker
Goldeye
Longnose sucker
White sucker
Mountain sucker
Northern redhorse
Carp
Creek chub
Lake chub
Flathead chub
Plains minnow
Sand shiner
Golden shiner
Fathead minnow
Longnose dace
Plains killifish
Plains topminnow
Brassy minnow
Silvery minnow
Flathead catfish

Salvelinus fontinalis
Salmo trutta
Salmo gairdneri
Micropterus salmoides
Micropterus dolomieu
Lepomis cyanellus
Lepomis macrochirus
Ambloplites rupestris
Ictalurus punctatus
Ictalurus melas
Noturus flavus
Stizostedion vitreum
Stizostedion canidense
Esox lucius
Perca flavescens
Carpoides carpio
Hiodon alosoides
Catostomus catostomus
Catostomus commersoni
Pantosteus platyrhynchus
Moxostoma macrolepidotum
Cyprinus carpio
Semotalus atromaculatus
Hybopsis plumbea
Hybopsis gracilis
Hybognathus placitus
Notropsis stramineus
Notomigonus crysoleucas
Pimephales promelas
Rhinichthys cataractae
Fundulus kansae
Fundulus sciadicus
Hybognathus hankinsoni
Hybognathus nuchalis
Pylodictus olivaris

Officially considered to be rare in the State of Wyoming are:

Shovelnose sturgeon
Pearl dace
Finescale dace
Sturgeon Chub
Goldeye

Scaphirhynchus platorynchus
Semotilus margarita
Phoxinus neogacus
Hybobsis gelida
Hiodon alosoides

*Includes portions of the Belle Fourche, Cheyenne, Little
Missouri, Little Powder and Powder River drainages.
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Table 35

Summary of Planned Future Development

Type of Development
e

Local

Converse County
1. Douglas: Washington Park Improvements--install

playground equipment, fencing of play area. (226)
2. Converse County: Ayre's Natural Bridge--site

improvements, landscaping, installation of fenc-
ing, area ligh to, sp'r Lnk Le'r system, graveling
roadways. (233)

County Total

Natrona County
3. Natrona County: East End Road--(parks inter-

connect) complete road construction.
4. Casper: Nancy English Park--clean & grade

North Creek area, install irrigation system for
entire park, plant grass in north portion. (77)

5. Casper: Automate golf course.
6. Casper: Bicycle trails.
7. Edgerton: Town Park--construct dam, install

fence, construct trap & rifle range, planning
& engineering. (228)

8. Midwest: Swimming Pool--improvement of existing
swimming pool, filtration system, chlorination
equipment, pool & first-aid equipment, building,
septic tank, site improvements, planning &
engineering. (232)

9. Natrona County: Alcova Canyon--development of
public use area, construction of roads & parking
areas, develop trails for canyon overlook, con-
struct & install toilets, beach shelter, boat
ramp, informational and directional signs, site
planning & engineering. (192)

10. Casper: Develop historical site.
11. Casper: River front development.
12. Casper: Red Butte Battle Site
13. Casper: Golf course expansion (9 holes)
14. Edgerton: Lions Club Park--landscaping, picnic

table & shelter, water hook-up, signs & perimeter
fencing. (263)

15. Natrona County: Archery Range--clean flight
lines, construct trail, construct shooting stake
positions, trail guides, bow racks & benches,
const ruc t access road, picnic area, sanitary
facilities, trailer park area, construct parking
area, shelter house/utility building, playground
area, installation of playground equipment, fenc-
ing, gates, interpretive signs & water development.
(159)

16. Casper: North Park No. 2--install backstop &
dugouts at North field. (259)

17. Natrona County: Ponderosa-Winter Recreation Area
18. Casper: Park in Southeast Casper.
19. Casper: Automation of park areas
20. Casper: Washington Park No. 2--backstop &

scoreboard for ball field, sidewalk, landscap-
ing, planning & engineering. (261)

21. Natrona County: Muddy Mountain Park (BLM trans-
fer) 10 picnic units.

22. Natrona County: Crimson Dawn-Memorial Preserve--
nature trails, fence.

23. Casper: City Park Improvements. (Cheyenne
Processing).

24. Casper: Eastdale Park Improvements. (Cheyenne
Processing).

25. Casper: Meadow Park Improvements. (Cheyenne
Processing).

26. Casper: Mike Sedar Park Improvements No.2.
(Cheyenne Processing).

27. Casper: Municipal CoIf Course Improvements.
(Cheyenne Processing).

28. Casper: Westwood Improvements. (Cheyenne
Processing).

County Total

Fiscal Year

1973*

1975*

1972-1977

1973*

1973-1977
1974
1974*

1974*

1974*

1974-1976
1974-1976
1974-1977
1974-1977

1974*

1975*

Amount

$ 6,500.00*

8,300.00*

14,800.00

100,000.00

13,994.40*

49,000.00
27,000.00
23,500.00*

11,100.00*

17,385.00*

15,000.00
80,000.00
11,000.00
60,000.00

1,800.00*

39,409.86*

1975* 6,000.00

1975 17,500.00
1975 25,000.00

1975-1976 18,000.00
1976* 10,000.00

1976 Unknown

1977 75,000.00

5,130.00*

12,298.50*

1,885.00*

33,996.78*

78,420.38*

5,887.00*

738,306.92
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Table 35 (Cont'd)

Type of Development -- Local Fiscal Year

Niobrara County
29. Lusk: Golf Course Acquistion & Development-- 1975*

develop picnic facilities, playground equip-
ment, tennis courts, trap shoot area, fishing
improvements, landscaping, fencing, sanitary
facilities, parking, lighting, water including
irrigation facilities. (Acquisition Separate) (234)

___________C_o__unty Total

Campbell County
30. Gillette: Dalbey Park--site improvements, roads,

parking, landscaping, ice skating facilities,
restroom facilities, water system, lighting,
planning & engineering. (256)

31. Campbell County: Pioneer Stocktrail Park.
(Cheyenne Processing).

1977*

County Total

Crook County
32. Crook County: Multiple-Use Recreation Area & 1972-1977

Rodeo Arena.
33. Crook County: Washington Park--earthwork, con- 1973*

struction and installation of water, sewer,
sanitary facilities, storage, foot bridge,
parking area, picnic facilities, roads &
landscaping. (185)

34. Hulett: Hulett Recreation Area--rodeo arena, 1975
fencing, chutes, lighting, water & sewer system,
utility building, sanitary facilities. (Acquisi-
tion Separate).

Amount

$223,650.00*

223,650.00

35,000.00*

32,164.00*

67,164.00

Unknown

51,494.85*

60,212.00

1974*

County Total 1_11,706.85

3,600.00*
Johnson County
35. Buffalo: Frank Prosinski Park--construct dug-

outs, announcers booth, install public address
system, planning & engineering. (266)

36. Buffalo: Swimming Pool.
37. Kaycee: Barnum School Recreation Area.

(Cheyenne Processing).

1974

County Total

Sheridan County
38. Sheridan: Sheridan Golf Course--underground 1973*

sprinkler system to #1 & #9 fairways, install
underground sprinkler system on 4 additional
fairways, install 4 grass greens, install under-
ground sprinkler system on 3 remaining fairways,
installS remaining grass greens. (198)

39. Sheridan: Thorne Rider Park--renovation of 1976*
existing dugouts, develop Babe Ruth baseball
field, picnic facilities, tennis courts, horse-
shoe courts, playground area & wading pool,
support facilities, sidewalk, bleachers, dugouts,
playground equipment, parking, road with curb &
gutter, landscaping,sprink1er system, water,
sewer, electricity, gas service, fencing, gates,
entry booth, restroom/storage facilities, light-
ing, speaker system, scoreboard, planning and
engineering. (243)

40. Sheridan: Golf course, sheltered acres (develop- 1973-1977
ment) and native animal display (fencing).

County Total _

Weston County
41. Newcastle: Dow Park Improvements--playground

equipment, drinking fountain, trees, shrubs,
landscaping, drainage structure and curb &
gutter and surface paving. (49)

1973*

County Total 33,131.99
Source:

100,000.00
2,525.00*

106,125.00

200,000.00*

315,000.00

Unknown

515,000.00

33,131.99*

Wyoming Recreation Commission, Wyoming Statewide Comprehensive Outdoor
Recreation Plan, 1973.
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Population and Employment Projection Model

Background

Projections of population and employment used in this EIS

were based on a predictive model developed originally by the Water Resources

Institute of the University of Wyoming for the Northern Great Plains Resources

Program (NGPRP), with more recent coal production estimates for Campbell and

Converse Counties provided by the U.s. Geological Survey. These figures have

been substituted into the model. The NGPRP Study has developed three alter-

native scenarios, each projecting a different coal production level for the

eight counties of the Powder River Basin. Since coal development has been

assumed to occur principally in Campbell and Converse Counties, the least

additional development scenario of the NGPRP has been included in the popu-

lation and employment projections of this report to provide a coal production

base for each of the remaining six counties. The least additional develop-

ment scenario assumes that no further coal development would take place

other than that necessary to supply the future demand for coal within the

Northern Great Plains Region (NGP) to fulfill contracts presently in existence

or being negotiated for short term forseeable NGP coal demands.

Assumptions

The population and employment figures used in this report serve

only to indicate what may happen in the future based on several assumptions

and the best possible available information. As it is impossible to pre-

dict accurately future outcomes, these population projections are only indica-

tive and should not be understood as real future occurrences. The assumptions

for population and employment forecasts are critical and a discussion and out-

line of these follow. C-76



Many assumptions exist for both the export and residentiary sectors.

The estimates by the USGS of coal production and number of power and coal

gasification plants is crucial. Given productivity levels for workers in

coal mining, coal gasification, and power plants by permanent and construction

status, the basis has been established to develop coal-related employment as

part of the export sector. Productivity levels have been provided by USGS

and the University of Wyoming.

Uranium mining and milling operations and employment are predicted

on a survey undertaken by the Wyoming Department of Economic Planning and

Development (DEPAD). The DEPAD questionnaires resulted in specific infor-

mation concerning future sites, expected timing, and anticipated employ-

ment of firms with development interests in the basin. Levels of petroleum

and natural gas employment are contained in the NGPRP study. Employment

for the remaining export sectors of agriculture, railroads, other mining and

manufacturing is premised upon a continuation of historic trends for each of

these sectors as observed and analyzed by the University of Wyoming.

Employment in the construction and residentiary sectors is based

on the existing relationships of employment in these sectors to populations.

Levels of employment for each of the residentiary sectors, i.e., construction,

consumer services, business services and government and education, were derived

as a function of population through a cross-sectional analysis using 1970

census data. Construction employment has been increased to account for

employment associated with construction necessary for coal mining, coal

gasification facilities and powerplants.
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A final assumption having important regional repercussions is the

residential location of the workforce and their families in the same county

where the coal development activity occurs. This assumption may prove in-

correct as employees may choose to commute long distances and possibly cross

county boundaries. Because it is difficult to measure commuting patterns

of a future workforce, the workforce has been assumed to reside in that

county where it works. It is equally difficult to estimate their location

within the county.

Methodology

The model establishes a historic relationship between employment

in export and local industries and population, and projects these relation-

ships forward in time when supplied with the appropriate data. Export in-

dustries are those employment sectors where the production of goods and

services is intended for distribution to areas outside the region. Export

employment includes agriculture, petroleum and natural gas, synthetic gas,

coal mining, uranium mining and milling, power generation, other mining and

other manufacturing. Local or residentiary industries are the secondary
and indirect effects of employment in the export sector. Essentially, resi-

dentiary industries produce those goods and services consumed locally and

include employment in construction, consumer services, business services and

government and education.
The University of Wyoming predictive model emphasizes a mutual

determination of population and employment. The model yields employment and

associated population projections resulting from multipliers operating upon

basic employment. The growth of the local or residentiary sector as influ-

enced by initial expansion of the export sector has been designed to fluctuate

and reflect the availability of labor in the region. The relationship between
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employment and population has been established through a cohort survival

model where migration has been determined endogenously based upon relative

unemployment rates and per capita income levels. For the purposes of this

report, initial population and employment values have been developed under

birth rate assumptions consistent with the Census Series "E" projections.

C-79



oW
If)

If)
-cr

.--I
If)

-..::t
If)

If)
pOJ

P
("")

0
("")

-..::t
-..::t

0
.--I

00
t!

ttl
l"-

'D
In

("")
-..::t

00
'D

r-,
I-<

,.0

OJ
I-<

P-<
:=J

I(

OJ
P

.--I
0

'M
P

'M
0

CJJ
oW

("")
-cr

00
'D

I"-
00

-cr
N

'M
OJ

ttl
I-<

OJ
oW

oW
.--I

OJ
I-<

I"-
("")

-..::t
00

00
N

0
'\

.--I
ttl

ttl
;:l

p..
ttl

If)
.--I

.--I
N

.--I
oW

p..
;:l

;:lC
f)

0
c,

P-<
C

f)
0

0
0

P-<
P

0
'M

I"-
P

I-<
0

'\
ttl

0
.--I

,.0
,.0

I-<
,.c

:=J
0

0
P

'M
N

\0
0

'\
00

I"-
("")

.--I
0

'\
0

oW
OJ

I"-
.--I

0
0

If)
I"-

0
'\

If)
'M

P
Z

I"-
-..::t

-..::t
0

N
N

r-,
N

oW

OJ
ttl

r-,
o

'0
<r

N
-..::t

("")
\0

0
'\

("")
I"-

.--I
("")

I-<
P

00
("")

0
'\

.--I
\0

If)
00

0
;:l

OJ
ttl

0
.--I

("")
\0

I"-
\0

0
-..::t

N
OJ

P-<
I"-

0
.--I

0
0

0
'\

("")
.--I

.--I
N

P-<
'0

P.--l
0

P
'M

N
4-;

H
ttl

0
0

t'&'
CJJ;:l

'M
CJJ

CJJ
P

P
CJJ

OJ
OJ

OJ
U

P
oW

ttl
I-<

ttl
CJJ

OJ
ttl

P
oW

OJ
I-<

P-<
CJJ

0
C

f)
.--I

oK
oK

oK
ttl

;:l
'M

'M
oK

oK
oK

.--I
CJJ

oW
'0

-..::t
.--I

\0
00

00
0

'\
N

-..::t
I-<

ttl
P

ttl
OJ

oK
I"-

.--I
("")

0
I"-

("")
.--I

00
OJ

P
OJ

.--I
oW

ttl
OJ

0
'\

-..::t
r-,

I"-
("")

("")
\0

00
oW

0
U

;:l'M
OJ

I-<
ttl'M

p..p
I-<

ttl
00

I"-
If)

N
\0

N
\0

("")
oW

OJ
o:=J

;:l
-..::t

0
'\

<r
00

I"-
00

I"-
0

ttl
,.c

P-<
If)

rl
.--I

'0
Z

oW
C

f)
P

'-"
("")

ttl
OJ

4-;
.--I

P
0

P
0

'M
oW

;:l
CJJ

ttl
'0

OJ
OJ

0
I-<

'0
.--I

;:l
;:l

.--I
pq

.--I
OJ

t!
>-<

P
C

f)
'M

CJJOJ
:=J

ttl
CJJ

oW
'0

OJ
OJ

ttl
0

;:l
I-<

oW
oW

P
.--I

ttl
0

t!
OJ

oW
CJJ

P
t!

I-<
C

f)
ttl

ttl
0

OJ
H

I-<
0

0
0

ttl
P

'0
0

;:l
'0

P
P

CJJ
ttl

P
oK

0
OJ

OJ
'M

ttl
0

,.c
ttl

I-<
oK

oK
C

f)
oW

oW
a

oW
,.c

oW
,.c

I-<
0

ttl
'M

0
P

ttl
;:l

ttl
,.0

.--I
oW

P
&'

'0
0

oW
OJ

0
C

f)
:=J

H
C

f)
:=J

Z
u

C
-80

~
 ~
 

~
 

~
 

~
 

~
 

~
 

~
 

~
 

"""' 

~
 

~ 
~

 

~
 

~
 

~
 

~
 

~
 



Table 38

Urban and Rural Population of Wyoming
1950 1970

PERCENT PERCENT
YEAR TOTAL POPULATION URBAN'~ RURAL

1900 92,531 28.8 71. 2
1910 145,965 29.6 70.4
1920 194,402 29.4 70.6
1930 225,565 31.1 68.9
1940 250,742 37.3 62.7
1950 290,529 49.8 50.2
1960 330,066 56.8 43.2
1970 332,416 60.5 39.2

*P1aces with 2,500 people and more.

Source: U. S. Department of Commerce, Bureau of the Census,
Census of Population, 1970.
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Table 39

Population Density: Wy~ming Counties in Powder
River Basin, Region, State of Wyoming and United States

1970

Area Total Popula tion Per
(Square Miles) Population Square Mile

Campbell 4,756 12,957 2.7

Converse 4,281 5,938 1.4

Crook 2,882 4,535 1.6

Johnson 4,175 5,587 1.3

Natrona 5,342 51,264 9.6

Niobrara 2,614 2,924 1.1

Sheridan 2,532 17,852 7.1

Weston 2,407 6,307 2.6

Region Total 28,989 107,364 3.7

Wyoming Total 97,203 332,416 3.4

U.S. Total 3,548,974 203,184,772 57.2

Source: U. S. Bureau of the Census, Census of Population,
1950 Through 1970.
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Table 44
Projected Population Levels and Projected

Population as a Percentage of 1970 Populations"

1970 1980 1985 1990
1970-80 1970-85 1970-90

County, City or pop. change pop. change pop. change
Area Population Population Population Population Population Population Population

Campbell 12,957 32,200 148.5 45,600 251. 9 50,400 289.0
Gillette 7,194 17,900 148.8 25,300 251. 7 28,000 289.2
Rural 5,763 14,300 148.1 20,300 252.2 22,400 288.7

Converse 5,938 13,200 122.3 14,900 150.9 15,200 156.0
Douglas 2,677 6,000 124.1 6,700 150.3 7,000 161. 5
G1enrock** 3,400 124.4 3,800 150.8 4,000 164.0
Rural 3,261 3,800 16.5 4,400 34.9 3,800 16.5

Crook 4,535 4,500 0.8 4,600 1.4 4,600 1.4
urban
Rural 4,535 4,500 0.8 4,600 1.4 4,600 1.4

Johnson 5,587 7,500 34.2 7,400 32.5 7,400 32.5
Buffalo 3,394 4,600 35.5 4,500 32.6 4,500 32.6
Rural 2,193 2.900 32.2 2,900 32.2 2,900 32.2

Natrona 51,264 59,000 15.1 60,400 17.8 61,800 20.6
Casper 39,361 45,300 15.1 46,400 17.9 47,500 20.7
Rural 11,903 13,700 15.1 14,000 17.6 14,300 20.1

Niobrara 2,924 2,800 4.2 2,700 7.7 2,600 11.1
Urban
Rural 2,924 2,800 4.2 2,700 7.7 2,600 11.1

Sheridan 17,852 18,200 1.9 18,300 2.5 18,500 3.6
Sheridan 10,856 11,100 2.2 11,100 2.2 11,300 4.1
Rural 6,994 7,100 1.5 7,200 2.9 7,200 2.9

Weston 6,307 6,300 0.1 6,300 0.1 6,500 3.1
Newcastle 3,432 3,400 - 0.9 3,400 - 0.9 3,500 2.0
Rural 2,865 2,900 1.2 2,900 1.2 3,000 4.7

Study Area 'rota1 1n7, :V"4 1l<'\,7nn ".A Ihn,?nn bO.? .1.h7,nnn .~5..
*City population is projected at the 1970 proportion of city to county population.
**1970 population of Glenrock was 1,515 which is below the U.S. Census urban place population requirements

of 2,500.

Source: Proj ections developed by Water Resources Institute, University of Wyoming.
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Employment Sector Breakdown

For purposes of analysis, employment is divided into ten sectors on

a format identical to that used by the Water Resources Reseanch Institute at

the University of Wyoming. The ten sectors and their individual components

are as follows:

1. Agriculture includes agriculture, forestry, and fisheries

employment.

2. Petrochemicals includes petroleum, natural gas, and

synthetic gas employment. (As of 1970, synthetic gas

played no part in employment in any of the eight counties.

Synthetic gas is synonymous with coal gasification.)

3. Coal mining is coal mining employment only.

4. Uranium mining and milling is uranium mining and milling

operations employment only.

5. Power generation is electric power generation employment

only.

6. Other mining is mining activity employment not related

to the mining and processing of fuels. This includes

mining of bentonite and other clays, stone, and sodium sulphate.

7. Other manufacturing comprises two types of employment

not related to fuels or construction: (a) processing of

farm and forest products, and (b) a variety of miscellaneous

manufacturing activities.

8. Railroads is direct railroad employment only.
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9. Construction in addition to conventional construction

employment, this includes sand and gravel mining, the manu-

facture of cement block and other nonmetallic building

products, and the fabrication of structural steel.

10. Other residentiaries comprises employment in three

service sectors: (a) consumer service which exists primarily

to serve local households, exclusive of governmental and

educational services; (b) government and education services

and public administration as well as military employment; and

(c) business services which exist in large part to provide

services to the business community.
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Approach and Methodology for Socio-Economic Impact Analyses

In the analyses a development concept model was utilized to serve as

the baseline for evaluating the impacts on a diverse number of socia-economic

factors and variables. A graphic illustration of this process follows this

description section.

The approach assumes that coal development triggers a complex set of

actions. Coal development can be described in terms of (1) development, (2)

energy conversion, and (3) distribution. The system's model becomes operation-

al through mining operations, utilization processes and distribution systems.

These interactions produce or cause effects. The effects in essence constitute

the impacts. Some of these relate specifically to the area's socio-economic

environment.

Incidence of the impacts is evidenced in three major socio-

economic factor areas. These are: (1) population, (2) employment, and (3)

income. Impacts on these factors in turn generate demands by the popula-

tion (including the industries, government and general public) for facilities

and services. Facilities can be considered as being the actual physical center

of the activities, while services are the activities themselves. Changes in

the factors of population, employment and income causes demands to be generated

for facilities of the following major types: (1) housing, (2) highways-roads-

streets, (3) utilities, (4) commercial business, (5) health, (6) recreation-

leisure-culture, (7) criminal justice-judicial administration, (8) schools, and

(9) public services. Services demands are expressed in terms of the following:
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(1) shelter, (2) mobility, (3) infrastructure, (4) goods and services, (5) phys-

ical and mental health services, (6) leisure time and cultural activities, (7)

law enforcement-criminal justice-judicial administration activities, (8) pro-

tection services, and (9) education.

The impacts fall into two major categories: primary and secondary.

Primary impacts are those which relate to basic, necessity types of socio-

economic requirements of both existing and newly generated population influx.

Secondary impacts relate to nonbasic requirements that are amenities which make

for a higher level of quality of life and surroundings. In order to convert

primary and secondary impacts into a facilities or services, an inventory is

performed to determine the existing supply base.

Based on projected demands (i.e., in population, employment and

income triggered by the development program) it is possible to relate existing

supply to future demands. This relationship will give a description or quanti-

fication of any net deficiencies of future demands over current supply. From

this, it is then possible to convert the net deficiency into a description of

needs that are unmet over the development program time horizon under evaluation.

These unmet needs must be related to the system's ability to supply facilities

and services. Given net deficiencies in demands and equating this to the

system's supply capability net deficiency between the gap in demand and supply

can now be established.

The net deficiencies comprise the impacts against which mitigation

measures can be developed. Based on mitigation measures that can be feasibly

applied and their relative chance of success and/or failure one is left with

those which will remain regardless of the effectiveness of the mitigating

measures.
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These net residual impacts remaining become the unavoidable adverse

impacts, decision factors for consideration of alternatives to the proposed

action, indicators to be utilized in performing trade-off analyses and optimi-

zation studies of short term gains versus long term losses or vice versa, and

the impacts that ultimately become the commitment of resources to loss or

destruction by the action as the result of implementation of an irreversible

and irretrievable course of action.
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Table 57

Approximate Cost Breakdown of an Average
Single-Family House, 1969

Item
Percentage of Cost

NAHB FHA

Structure
Basement and Masonry
Envelope
Mechanical/Electrical Services
Balance of the Structure
Inside Work
Outside Work

Total Structure

9.6% 9.0
15.6 15 ·7
11.4 11.4
10.7 11. 3

7.3 7.1
2.1 1.7

56.7% 56.2%

Other Costs
Land
Financing
Overhead and Profit
Other Expenditures

Total Other Cost

22.8% 21. 5%
6.5 7.5

12.7 13.0
1.3 1.8

43.3% 43.8%

100.0% 100.0%TOTAL COST OF UNITS

Source: "Housing Components", National Association of Home Builders, Dec. 1973(
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Education Assumptions

Assumption: There will be 250 families per 1,000 population; each family unit
consists of 3.5 persons.

The 1970 Census of Population provides the
concerning family size and number of families_per 1,000

State of Wyoming Average
Urban Population

Cities with 2,500-10,000 people
Cities with 10,000 or more

people

Family Size
3.53
3.49
3.58

following information
population:

Number of Families
Per 1,000 Population

254.8
252.7
247.6

Rural Population
3.43
3.61

255.7
258.0

From these figures above, 250 families per 1,000 population and an average
family size of 3.5 persons was assumed for the purposes of this report.

Assumption: There will be 1.0 school age child per family unit or 250 school
age children per 1,000 population.

State of Wyoming
1960 1970

Urban Population
1970

Rural Population
1970

Number of school
age children per
family 0.98 1.04 1. 003 1.09

Source: U.S. Bureau of Census, Census of Population, 1970.

Assumption: The number of school age children per family by school grade level
are provided below:

Type of School Grade Levels
Number of school age

Children Per Family Unit

Elementary
Junior High
Senior High

K 6
7 9

10 12

0.500
0.250
0.250

Table 58 provides the percentage of elementary, junior high and senior high
school students in Powder River Basin School Districts. The above assumptions
were made using regional averages.
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Table 58
Percentage of Elementary, Jr. High, Sr. High Students in School

Districts of Powder River Basin
1972-1973

School Enrollment Elementary (K-6) Jr. High (7-9) Sr. High (10-12)
Districts Fall Number % Number % Number %

Gillette 3,117 1,704 54.7 790 25.3 623 20.0

Douglas 1,153 590 51.2 280 24.3 283 24.5

Glenrock 685 359 52.4 172 25.1 154 22.5

Sundance 1,239 659 53.2 299 24.1 281 22.7

Buffalo 1,271 591 46.5 344 27.1 336 26.4

Casper 13,505 6,617 49.0 3,437 25.4 3,451 25.5

Lusk 661 330 49.9 165 25.0 166 25.1

Ranchester 627 267 42.6 185 29.5 175 27.9

Sheridan 3,276 1,593 48.6 812 24.8 871 26.6

Clearmont 115 52 45.2 32 27.8 31 27.0

Newcastle 1,289 654 50.7 339 26.3 296 23.0

Upton 381 161 42.3 103 27.0 117 30.7

Region 27,319 13,577 49.7 6,958 25.5 6,784 24.8

State 84,831 43,841 51. 7 21,275 25.1 19,715 23.2

Source: Wyoming State Department of Education, Division of Management
Information Services, (1974).
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Table 62

Public School Revenues by School District
in Powder River Basin Counties: 1972-1973

Total Revenue Sources of Revenues by Percent
District Receipts District founty State Federal---

Campbell $ 5,457,573 58.5 36.9 4.5 0.09
(1 Gillette)

Converse
(1 Douglas) 1,465,323 54.8 38.7 6.4 0.12
(1 Glenrock) 812,977 52.4 40.2 7.0 0.40

Crook 1,653,021 41. 8 26.1 32.0 0.13
(1 Sundance)

Johnson 1,530,389 53.0 31. 7 14.7 0.64
(1 Buffalo)

Natrona 12,148,074 30.3 18.8 49.1 1. 74
(1 Casper)

Niobrara 865,107 43.4 28.1 28.4 0.11
(1 Lusk)

Sheridan
(1 Ranches ter) 736,303 26.3 17.5 56.0 0.14
(2 Sheridan) 2,985,916 27.7 18.3 52.0 1.98
(3 Clearmont) 244,342 37.4 18.4 44.2 0

Weston
(1 Newcastle) 1,324,691 45.0 26.1 28.7 0.20
(7 Upton) 513,560 44.4 26.4 29.2 0.08

Region $29,737,276 40.1 25.4 33.5 1.00

State $91,009,500 37.2 23.4 36.0 3.38

Source: Wyoming Public Schools General Fund Accounting, 1972-1973, State
Department of Education, Division of Planning, Education and
Information Services.
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Table 64

Public Schools in Sheridan County
1974

School District,
Type & Name of School

Grade
Levels

Current
Enrollment

Maximum
Enrollment
Capacity

Percent
of Maximum
Capacity

Ranchester S.D. #1
1. Tongue River Elementary
2. Tongue River Jr.-Sr. High
3. Big Horn Elementary
4. Big Horn Jr.-Sr. High
5. Slack Rural
6. Big Goose Rural

K-6
7-12
K-6
7-12
1-5

150
210
129
163

9
Closed

180
210
159
180

15

83.3
100.0

81.1
90.6
60.0

Sheridan S.D. #2
Elementary:

1. Coffeen K-6 397
2. Hf.gh.Land Park K-6 381
3. Hill Sp.Ed. 69
4. Linden K-6 340
5. Taylor K-6 161
6. Woodland Park K-6 209

Junior High:
1. Central 7-8 427
2. Woodland Park 7-8 75

Senior High:
1. Sheridan 9-12 1,104

Rural Schools:
1. Acme 1-6 33
2. Beckton 1-6 6
3. Story 1-6 46

Totals 3,248 3,600

Clearmont S.D. #3
1. Clearmont Elementary 1-6 29 40
2. Arvada Elementary 1-6 14 40
3. Clearmont Jr.-Sr. High 7-12 75 200

90.2

48.3
35.0
37.5

Source: School Superintendents of Ranchester and Clearmont Unified School
Districts and Assistant Superintendent of Sheridan Unified School
District, March 1974.
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Table 68

Public Schools in Casper, Natrona County Unified School District
1974

Grade Current Schoolsite
Type and Name of School Levels Enrollment Acreage

Elementary:

1. Crest Hill K-6 338 4.0
2. Evansville K-6 242 2.15
3. Fairdale K-6 381 5.05
4. Fort Casper K-6 244 5.8
5. Garfield K-6 230 4.1
6. Grant K-6 350 2.06
7. Jefferson K-6 283 1.6
8. Lincoln-Roosevelt K-6 386 3.2
9. Manor Heights K-6 332 6.8

10. McKinley K-6 276 3.5
11. McKinley Annex Sp.Ed. 51
12. Mills K-6 289 2.2
13. Mountain View K-6 286 3.85
14. Paradise Valley K-6 336 8.0
15. Park K-6 301 2.06 (16. Pineview K-6 385 8.47
17. Southridge K-6 358 3.16
18. University Park K-6 175 3.7
19. Westwood K-6 363 3.3
20. Willard K-6 359 2.5
21. Woods Sp.Ed. 51 4.0--

Sub-total 6,099

Junior High:

1. Cy 7-9 901 17.5
2. East 7-9 990 17.0
3. Morgan 7-9 1,457 4.4

Sub-total 3,348

Senior High:

1. Natrona County 10-12 1,847 11.3
2. Kelly Walsh 10-12 1,153 57.48

Sub-total 3,000

Source: Mr. Gene R. Snider, Assistant Superintendent, Business Affairs, Natrona
County Unified School District.
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Table 69

Rural Schools and Learning Disabilities
Natrona County Unified School District

1974

Type and Name of
School

MIDWEST
1. Elementary
2. Jr.-Sr. High

Total

RURAL
1.
2.
3.
4.
5.
6.
7.
8.

SCHOOLS
Alcova
Arminto
Bell Ranch
Forest Oil
Poison Spider
Powder River
Red Creek
Willow Creek

Total

CASPER LEARNING DISABILITIES
1. Fort Casper
2. Garfield
3. Grant
4. Jefferson
5. Lincoln Roosevelt
6. McKinley
7. Pineview
8. Willard

Total

Grade Levels
Current
Enrollment

School Site
Acreage

10.5
10.5

Source: Mr. Gene R. Snider, Asst. Superintendent, Natrona County Unified
School District, April, 1974.

K 6
7 12

121
139
260

1 7
2 7
4 6
2 5
K 6
1 8
K 1
2 7

19
13

3
4

153
48

3
5

248

25
12
12
26
25
37
28
12-rn
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Table 83

Natrona County Unified School District Enrollment Projections,
Impact on School Enrollment Capacities and Teacher Requirements

1980 1985 1990
TOTAL ENROLLMENT

Projected Number of Pupi1s* 14,750 15,100 15,450
Number over (+), under (-) capacity +750 +1,100 +1,450
Percent over or under capacity +5.4% +7.9% +10.4%

ELEMENTARY ENROLLMENT (K-6)
Projected Number of Pupi1s* 7,370 7,500 7,730
Number over (+), under (-) capacity +270 +500 +630
Percent over or under capacity +3.8% +5.6% +8.9%

JUNIOR HIGH ENROLLMENT (7-9)
Projected Number of Pupils 3,690 3,775 3,860
Number over (+), under (-) capacity +130 +215 +300
Percent over or under capacity +3.6% +6.0% +8.4%

SENIOR HIGH ENROLLMENT (10-12)
Projected Number of Pupils 3,690 3,775 3,860
Number over (+), under (-) capacity +315 +500 +585
Percent over or under capacity +12.7% +15.3% +17.9%

FULL-TIME TEACHERS
Proj ected Number Required** 590 604 618
Deficit*** +24 +10 -4

*Includes figures for rural schools (grades K-8).
**Based on students to teacher ratio of 25 to 1.

***Based on Fall 1973 levels (FTE Classroom Teachers).
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Table 84

Gillette Police Department
Campbell County

Projections for Full-time Manpower, Office Facilities
and Patrol Vehicles

1973 1980 1985 1990

POPULATION** OF GILLETTE 7,194 17,870 25,310 27,970

MANPOWER: FULL-TIME POLICEMEN
Proj ected Number Required*** 16 30 43 47
Deficit1l111l 0 -14 -27 -31

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredll 3,500 3,040 4,300 4,750
Def ici tIIllfl 0 0 -800 -1,250

PATROL VEHICLES
Projected Number Required#1I 5 10 14 16
Deficitflflll 0 -5 -9 -11

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Campbell County
by 55.5 percent, the county's urban population level in 1970.

***Assume 1.7 full-time policemen per 1,000 population for cities with 10,000
or more people (FBI, Crime in the U.S. 1972, Uniform Crime Reports)

IIAssume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).

III1Assume a minimum of one patrol vehicle per three full-time policemen (Wirth-
Berger Associates).

IIl1l1Deficitsequal projected demands minus existing (1973) levels.
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Table 85

Douglas Police Department
Converse County

Projections for Full-time Manpower, Office Facilities
and Patrol Vehicles

1973~~ 1980 1985 1990

POPULATION** OF DOUGLAS 2,677 5,955 6,720 6,990

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required*** 7 12 13 14
Def ici dlllli 0 -5 -6 -7

OFFICE FACILITIES IN SQUARE FEET
Projected Area Required# 1,000 1,200 1,300 1,400
Deficit/IIIII 0 -200 -300 -400

PATROL VEHICLES
Projected Number Required## 3 4 4 5
D ef icidlllli 0 -1 -1 -2

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.
**Derived by multiplying 1980-1990 population projections for Converse
County by 45.1 percent, the county's urban population level in 1970.
*** Assume 2.0 full-time policemen per 1,000 population for cities with
less than 10,000 people (FBI, Crime in the U.S. - 1972, Uniform Crime Reports).
#Assume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).
##Assume a minimum of one patrol vehicle per three full-time policemen
(Wirth-Berger Associates).
###Deficits equal projected demand minus existing (1973) levels.
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'lab1e 86

Glenrock Police Department
Converse County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF GLENROCK 1,515 3,370 3,800 3.950

MANPOHER: FULL-TIME POLICEMEN
Projected Number Required**)~ 5 7 8 8
Def icit ifffil 0 -2 -3 -3

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredll 400 700 800 800
Deficitllifff -100 -300 -400 -400

PATROL VEHICLES
Projected Number Requiredllil 1 2 3 3
D efici til ifff -1 -1 -2 -2

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Converse
County by 25.5%, the town's percentage of county population in 1970.

***Assume 2.0 full-time policemen per 1,000 population for cities with less
than 10,000 people. (FBI, Crime in the U.S. 1972, Uniform Crime Reports).

IIAssume 100 square feet per full-time policeman (Hirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).

IIIIAssume a minimum of one patrol vehicle per three full-time policemen
(Hirth~Berger Associates).

IIlIlIDeficitsequal projected demand minus existing (1973) levels.
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Table 87

Buffalo Police Department
Johnson County

Projections for Full-time Manpower~ Office Facilities and
Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF BUFFALO 3~394 4~555 4~490 4~490

MANPOWER: FULL-TIME POLICEMEN
Pro j ec ted Numb er Required*** 6 9 9 9
Deficitllllli -1 -3 -3 -3

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredll 130 900 900 900
D efici tllIlIl -770 -770 -770 -770

PATROL VEHICLES
Projected Number Required 1111 2 3 3 3
Def ici tllIlIl 0 -1 -1 -1

*1973 figures represent existing levels in manpower~ office space~ patrol
vehicles~ and associated deficits.

**Derived by multiplying 1980-1990 population projections for Johnson County
by 60.7 percent~ the county's urban population in 1970.

***Assume 2.0 full-time policemen per 1~000 population for cities with less
than 10~000 people (FBI~ Crime in the U.S. 1972, Uniform Crime Reports).

IIAssume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft~ Powder River Basin Capital Facilities Study~ 1974).

IIIIAssumea minimum of one patrol vehicle per three full-time policemen
(Wirth-Berger Associates).

IIlIlIDeficitsequal projected demand minus existing (1973) levels.
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Table 88

Sheridan Police Department
Sheridan County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF SHERIDAN 10,856 11,065 11,125 11,250

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required*** 17 19 19 19
Deficidl## -1 -2 -2 -2

OFFICE FACILITIES IN SQUARE FEET
Projected Area Required# 8,640 1,900 1,900 1,900
Deficitlllllt 0 0 0 0

PATROL VEHICLES
Projected Number Required/lit 5 6 6 6
Deficidltttt 0 -1 -1 -1

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Sheridan
County by 60.8 percent, the county's urban population in 1970.

***Assume 1.7 full-time policemen per 1,000 population for cities with 10,000
or more people. (FBI, Crime in the U.S. 1972, Uniform Crime Reports).

#Assume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).

##Assume a minimum of one patrol vehicle per three full-time policemen
(Wirth-Berger Associates).

###Deficits equal projected demand minus existing (1973) levels.
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Table 89

Casper Police Department
Natrona County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF CASPER 39,361 45,315 46,390 47,465

MANPOWER: FULL-TIME POLICEMEN
Proj ected Number Required*** 56 77 79 81
Deficit/ltlll -11 -21 -23 -25

OFFICE FACILITES IN SQUARE FEET
Projected Area Requiredll 3,245 7,700 7,900 8,000
Deficit/ltlll -3,455 0**** 0 0

PATROL VEHICLES
Projected Number Required/III 16 26 26 27
Def ici til/III -3 -10 -10 -10

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Natrona County
by 76.8 percent, the county's urban population level in 1970.

***Assume 1.7 full-time policemen per 1,000 population for cities with 10,000
or more people (FBI, Crime in the U.S. -1972, Uniform Crime Reports).

IIAssume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).

IIIIAssumea minimum of one patrol vehicle per three full-time policemen (Wirth-
Berger Associates).

IIlIlIDeficitsequal projected demand minus existing (1973) levels.
****By 1980, department will have new facilities with 12,000 square feet.



Table 90

Mills Police Department
Natrona County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF MILLS 1,724 2,005 2,005 2,100

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required*** 2 4 4 4
Def icitll/lfl -1 -2 -2 -2

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredll 100 400 400 400
Def ic it/lflfl -100 -300 -300 -300

PATROL VEHICLES
Projected Number Required/III 1 1 1 1
Def icit/lflfl 0 0 0 0

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Natrona County
by 3.4 percent, the town's percentage of county population in 1970.

***Assume 2.0 full-time policemen per 1,000 population for cities with less
than 10,000 people (FBI, Crime in the U.S. 1972, Uniform Crime Reports).

IIAssume 100 square feet per full-time policeman (Wirth-Berger Associates,
draft, Powder River Basin Capital Facilities Study, 1974).

IIIIAssumea minimum of one patrol vehicle per three full-time policemen (Wirth-
Berger Associates).

IIlIlIDeficitsequal projected demand minus existing (1973) levels.
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Table 91

Newcastle Police Department
Weston County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF NEWCASTLE 3,432 3,430 3,430 3,535

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required*** 9 7 7 7
Deficitll 0 0 0 0

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredllil 500 700 700 700
Deficitll -400 -200 -200 -200

PATROL VEHICLES
Proj ected Number Required/lflf! 2 2 2 2
Deficit/! -1 0 0 0

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projection for Weston County by
54.4 percent, the county's urban population level in 1970.

***Assume 2.0 full-time policemen per 1,000 population for cities with less
than 10,000 people (FBI, Crime in the U.S. 1972, Uniform Crime Reports).

IIDeficits equal projected demand minus existing (1973) levels.
IIIIAssume100 square feet per full-time policeman (Wirth-Berger Associates,

draft, Powder River Basin Capital Facilities Study, 1974).
IIlIlIAssumea minimum of one patrol vehicle per three full-time policemen (Wirth-

Berger Associates).
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Table 92

Sundance Police Department
Crook County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF SUNDANCE 1,056 1,050 1,070 1,070

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required*** 1 2 2 2
Deficittl -1 -1 -1 -1

OFFICE FACILITIES IN SQUARE FEET
Projected Area Requiredtltl 400 200 200 200
Deficittl a a a a

PATROL VEHICLES
Projected Number Requiredllli 1 1 1 1
Deficitll a a a a

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.

**Derived by multiplying 1980-1990 population projections for Crook County
by 23.2 percent, the town's percentage of county population in 1970.

***Assume 2.0 full-time policemen per 1,000 population for cities with less
than 10,000 people (FBI, Crime in the U.S. 1972, Uniform Crime Reports).

tlDeficits equal projected demand minus existing (1973) levels.
tltIAssume100 square feet per full-time policeman (Wirth-Berger Associates,

draft, Powder River Basin Capital Facilities Study, 1974).
tltItiAssumea minimum of one patrol vehicle per three full-time policemen

(Wirth-Berger Associates).
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Table 93

Lusk Police Department
Niobrara County

Projections for Full-Time Manpower, Office Facilities
and Patrol Vehicles

1973* 1980 1985 1990

POPULATION** OF LUSK 1,495 1,430 1,380 1,330

MANPOWER: FULL-TIME POLICEMEN
Projected Number Required***
Deficit#

4
o

3
o

3
o

3
o

OFFICE FACILITIES IN SQUARE FEET
Projected Area Required##
Deficit#

400
o

300
o

300
o

300
o

PATROL VEHCILES
Projected Number Required###
Deficit#

1
o

1
o

1
o

1
o

*1973 figures represent existing levels in manpower, office space, patrol
vehicles, and associated deficits.
**Derived by multiplying 1980-1990 population projections for Niobrara County

by 51.1 percent, the town's percentage of county population in 1970.
***Assume 2.0 full-time policemen per 1,000 population for cities with less than

1,000 people (FBI, Crime in the U.S. 1972, Uniform Crime Reports).
#Deficits equal projected demand minus existing (1973) levels.
##Assume 100 square feet per full-time policeman (Wirth-Berger Associates,

draft, Powder River Basin Capital Facilities Study, 1974).
###Assume a minimum of one patrol vehicle per three full-time policemen (Wirth-

Berger Associates).
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Table 94

Required Fire Flow

Population Gallons Per Minute

1,000 1,000

1,500 1,250

2,000 1,500

3,000 1,750

4,000 2,000

5,000 2,250

6,000 2,500

10,000 3,000

13,000 3,500

33,000 5,500

40,000 6,000

55,000 7,000

*Note: Fire flow may be increased or decreased in accordance with structural
conditions and degree of congestion.

Source: Standard schedule for Grading Cities and Towns, U.S. National Board
of Fire Underwriters, N.Y., Chicago, San Francisco.
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Forest Service Objectives and Procedures Relative to Issuing Railroad Rights-

of-Way Easements on the Thunder Basin National Grasslands

The Bankhead-Jones Farm Tenant Act of July 22, 1937 provides the

means by which the Forest Service objects can be met:

1. Preplan all railroad rights-of-way, affected adjacent areas and

off site supporting facilities based upon:

a. Adequate resource and other pertinent data provided by the

railroad or mining companies to enable a right-of-way plan

(including reclamation) to be prepared and approved prior to

the time construction actually commences; and

b. Selection of the most appropriate right-of-way and reclama-

tion system to:

(1) Minimize environmental disturbance, and

(2) Provide for maximum transportation needs in a single

or sequential preplanned operation.

2. In right-of-way construction and reclamation, the operation will

seek to achieve the most beneficial use of the National Grasslands

in harmony with adjacent public and private lands.

The right-of-way plan (including reclamation) should be a flexible tool

capable of periodic review to incorporate advances in technology. The Forest

Service will determine whether or not it will approve the right-of-way plan

(including reclamation) and issue the easement, or if not, what modifications

it deems necessary prior to such action.

The Forest Service will require an operating plan which will more

specifically indicate how Forest Service requirements will be met. Such a plan

will be modified when changes in operation are anticipated and submitted to the

D-l



Forest Supervisor for approval. The Forest Service will periodically review

the right-of-way operations as they affect surface values against the easement

requirements, operating plan, and the approved right-of-way plan (including

reclamation) prepared for that operation.
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Ecosystem Description

The following detailed ecosystem information can be related to vegeta-
tion and soils for Atlantic Richfield and Kerr-McGee leases by map (individual
lease) and ecosystem number.

Ecosystem No.1: Western wheatgrass-foxtail barley grassland on playas with
deep clayey soils.

I. General Description

This ecosystem is found on the playas which are present on nearly level
uplands. Soils are deep, clayey, and subject to periodic inundation
from runoff but water does not remain surfaced for dry periods. The
general appearance of the vegetation is a sparsely vegetated grassland
dominated by western wheatgrass (Agropyron smithii). Shrubs or trees do
not occur. When not inundated or muddy, this ecosystem can provide grazing
for both domestic livestock and wildlife. It can provide water for animals
when inundated and may be habitat for amphibians and aquatic birds.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Playas

1. Geology Fluviolacustrine sediments eroded from surrounding uplands
2. Physiography Playas are shallow, intermittent, lakes occurring

as slightly concave depressions forming small closed basins on upland
landforms.
a. Elevation range 4,600 to 5,000 feet m.s.l.
b. Slope angles 0 to 3 percent.
c. Dissection None.
d. Drainage pattern Undeveloped.

3. Soils The dominant soil is the McKenzie series. This series con-
sists primarily of gray or dark gray clay materials which have
eroded from upland soils. McKenzie clay varies in stage of develop-
ment as carbonate bearing layers which may occur a few inches to sev-
eral feet below the surface. The surface layer is 2-5 inches thick and
has clay to sandy loam texture. Approximately 85-90% of the soil
surface is exposed bare soil. Rocks or erosion pavement is absent.
The substratum is dominantly a gray clay and may be more than 60
inches deep. Carbonate content is variable, but usually increases
with depth. Internal drainage is very slow. Soil reaction is
normally strongly to very strongly alkaline. Saline and sodic salts
are present in some locations.
a. Depth range 40 inches.
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b. Texture Clayey.
c. Mineralogy Montmorillontic
d. Series and classification

(1) McKenzie: Typic Haplaquept fine, montmorillontic,
calcareous, mesic.

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 68°F. (29 to 1l0oF.)
(3) Fall: 47oF. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently;

maximum March to May.
5. Hydrology Runoff water is ponded in the playas for short periods

of time following snowmelt and rainstorms. Much of the ponded
water is lost to evaporation and deep percolation. A fluctuating
water table normally is present in deeper substrata below the dry
surface.

III. Vegetation System

A. Formation Grassland

B. Region Central and Eastern Grassland

C. Series Western wheatgrass

D. Community Type Western wheatgrass-foxtail barley grassland. The
western wheatgrass-foxtail barley grassland community type is almost
exclusively associated with the playa landtype. Western wheatgrass
provides about 50 percent of the species composition; foxtail barley
45 percent; thus the vegetation is basically bi-specific. Ground
cover of vascular vegetation averages less than 10 percent, and the
general appearance is a very sparsely vegetated grassland. Litter
cover is also very low about 5 percent, and the cryptogam layer is
absent. Consequently, most of the ground surface is bare soil. Best
estimates of total herbage production is 450 lb/acre of air dry
material.

Ecosystem No. la: Western wheatgrass-slender spikerush grassland on playas
with deep clayey soils.

I. General Description

This grassland ecosystem is found on small playas which are present on
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nearly level uplands. Soils are deep, clayey and subject to periodic
inundation from runoff. The period of high water appears to be longer than
in the western wheatgrass~foxtail barley ecosystem (No.1) and the vegeta-
tive cover is greater, but the general appearance is still a grassland
devoid of woody vegetation. When dry, the ecosystem can be grazed by
livestock and wildlife; when wet it can provide water for animals and
may be habitat for amphibians and other aquatic wildlife.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Playa
1. Geology Fluviolacustrine sediments eroded from surrounding uplands.
2. Physiography Playas are shallow, intermittent, lakes occurring

as slightly concave depressions forming small closed basins on up-
land landforms.
a. Elevation range 4,600 to 5,000 feet m.s.l.
b. Slope angles 0 to 3 percent.
c. Dissection none.
d. Drainage pattern undeveloped.

3. Soils The only soil is the McKenzie series. This series consists
primarily of gray or dark gray clay materials which have eroded
from upland soils. McKenzie clay series varies in stage of develop-
ment as carbonate bearing layers may occur a few inches to several
feet below the surface. The surface layer is 2-5 inches thick and
has clay to sandy loam texture. Only 15-50 percent of the soil sur-
face is exposed bare soil. The substratum is dominantly a gray clay
and may be more than 60 inches deep. Carbonate content is variable,
but usually increases with depth. Internal drainage is very slow.
Soil reaction is normally strong to very strongly alkaline.
Saline and sodic salts are present in some locations.
a. Depth range 40 inches.
b. Texture Clayey.
c. Mineralogy Montmorillontic.
d. Series and classification

(1) McKenzie: Typic Haplaquept fine, montmorillontic
calcareous, mesic.

Ecosystem No.2: Inland saltgrass-western wheatgrass, blue grama, riparian
grassland on alluvial low lands with deep saline-alkaline soils.

I. General Description

This ecosystem is confined to alluvial soils in flat, narrow, valleys
of stream courses where saline or alkali salts accumulate. These valleys
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may be periodically flooded by runoff water. The vegetation is a grass-
land community-type dominated by inland saltgrass (Distichlis spicata spp.
stricta). The ecosystem is grazed by both domestic livestock and wild-
life.

II. Land System

A. Province Great plains

B. Section Missouri plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Flat relatively narrow valleys

E. Landtype Alluvial lowland (saline-alkali)
1. Geology alluvial deposits formed by the erosion of sedimentary

rocks.
2. Physiography Nearly flat, relatively narrow valleys including

the present floodplain, adjacent terraces, and fans along drainages.
The physiography represents the activities of stream erosion in a
semiarid climate involving channel cutting, streambank erosion
and deposition along the meanders.
a. Elevation range 4,000 to 5,000 feet m.s.l.
b. Slope angle 0 to 10 percent slopes
c. Dissection slight
d. Drainage pattern dendritic

3. Soils The Arvada soils have alkali or saline areas and scabby
spots where wind erosion has removed the surface soil and exposed
the heavy clay subsoil.

The surface soil consists of 4 to 10 inches of light brownish-gray
moderately friable noncalcareous loam, clay loam or clay; the
upper 1 to 2 inches is usually platy, loose, and mulchlike. The
lower part of the surface soil ordinarily contains a sprinkling
of light-gray leached silt or includes a thin light-gray layer where
it contacts the subsoil. To a depth of about 25 inches, the sub-
soil is grayish-brown to dark grayish-brown heavy compact clay of
prismatic or columnar structure. The column tops are rounded and
covered with gray silt where they are best developed. The lower
subsoil is grayish-brown to dark-gray heavy clay to clay loam of
massive or cloddy structure. The lower subsoil passes into the
little altered calcareous heavy parent material, which continues
to depths of 6 feet or more. The parent material rests on gray or
dark-gray stratified alluvium of variable texture. Lime carbonate
is present in the subsoil in disseminated form; streaks and seams
of it occur below an average depth of 15 inches.
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a. Depth range 60 inches
b. Texture Clayey
c. Mineralogy Montmorillontic
d. Series and classification

(1) Arvada clay loam and loam Ustollic Natrargid, fine,
montmorillontic, mesic.

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 9soF.)
(2) Summer: 6SoF. (29 to 110oF.)
(3) Fall: 47oF. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to S mph; 30 to 40 mph frequently;

maximum March to May.
5. Hydrology Annual precipitation varies greatly from place to

place and may range 50-60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume
and limited areal extent. Individual exceptionally intense
storms may produce as much runoff as several years normal run-
off. High intensity storms usually occur between April and
October and between 2 PM and 10 PM, local time. Surface runoff
and ground water recharge are severely limited by low precipi-
tation amounts and high evaporation rates. Ground water
recharge is further limited where fine textured soils and/or
sparse vegetation limit infiltration. Annual runoff is often
less than 10 percent of the annual precipitation. Much of the
runoff which does occur is during high intensity storms.

III. Vegetation System

A. Formation Grassland.

B. Region Central and eastern grassland.

C. Series Inland saltgrass.

D. Community Type Inland saltgrass-western wheatgrass, blue grama,
riparian grassland. The dominant species of this community type are
inland saltgrass (Distichlis spicata spp. stricta), western wheatgrass
(Agropyron smithii) and blue grama (Boutelona gracilis). These three
species together contribute about 60 percent of the total herbage pro-
duction of 600 lb/acre with inland saltgrass contributing 20 to 30
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percent of the total. Western wheatgrass is more abundant where
subsoil moisture is plentiful. Blue grama may increase in abundance
when grazing is heavy or in area with lower soil moisture conditions.
Greasewood (Sarcobatus vermiculatus) shrubs are present in this
community-type but are not abundant enough to give it a shrub land
aspect. Total live vegetation coverage is approximately 30 percent.
Li tter coverage is slightly greater. (ca. 35-40 percent)

IV. Vegetation System

A. Formation Grassland

B. Region Central and Eastern Grassland

C. Series Western wheatgrass

D. Community Type Western wheatgrass-slender spikerush grassland. The
dominant species in the western wheatgrass-slender spikerush community
type is western wheatgrass (Agropyron smithii). This species produces
approximately 40 percent of the average herbage yield of 900 lb/acre.
Slender spikerush (Eleochoris acicularis) is co-dominant with western
wheatgrass and will comprise about 35 percent of the vegetative cover.
The presence of slender spikerush as a co-dominant species is indicative
of the almost hydric soil moisture conditions during the growing season.
Major species which make up the remaining 25 percent of the vegetation
are: foxtail barley (Hordeum jubatum) alkali bluegrass (Poa juncifolia)
mat muhly (Muhlenbergia richarsonis). Ground cover of vascular vege-
tation is about 35 to 40 percent; the cryptogam layer is absent, but
the litter layer is quite extensive averaging 50 percent coverage.

Ecosystem No.3: Bluebunch wheatgrass-blue grama grassland on scoria land with
shallow, gravelly soils.

I. General Description

This ecosystem occurs on ridges and hills derived from reddish colored
scoria. Soils are shallow and gravelly and tend to be droughty. The
general physiognomy is a somewhat sparsely vegetated grassland character-
ized by scattered tussocks of bluebunch wheatgrass (Agropyron spicatum).
The ecosystem provides grazing for livestock and wildlife, and the steeper
outcrops may provide nesting or perching site for owls, hawks and other
cliff-dwelling birds.

II. Land System

A. Province Great plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin
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D. Landtype Association Slightly dissected interstream uplands

E. Landtype Scoria land
1. Geology Reddish colored, clinker type material resulting from

fires in coal veins which fused and baked clay and shale materials.
2. Physiography Numerous outcroppings or knolls of scoria which

rise above the general surface of the land. Steep, eroded,
strongly dissected areas along escarpments and steepwalled drainage
channels.
a. Elevation range 4,500 to 5,000 feet m.s.l.
b. Slope angles 10 to 50 percent slopes.
c. Dissection strong.
d. Drainage Pattern dendritic.

3. Soils This ecosystem includes Wibaux and Searing soils and rough
broken land. The very shallow to shallow Wibaux soils occur on
knolls and steep slopes. The texture is gravelly to very gravelly
loam and sandy loam. The depth to bedrock is less than 10 inches
to 20 inches. Outcrops of unweathered scoria are exposed in some
areas. Searing soil normally occurs between the knolls. The
surface horizon is reddish brown gravelly loam about 5 inches
thick. The subsoil is reddish brown gravelly clay loams. The sub-
stratum is friable, calcareous gravelly loam. Bedrock generally
occurs at an average depth of 2 feet. Rough broken land includes
steep, eroded, strongly dissected areas along escarpments, steep-
walled drainage channels and rock outcrops.
a. Depth range Rockoutcrops to 40 inches to bedrock.
b. Texture Gravelly to very gravelly loams and sandy loams.
c. Mineralogy Mixed.
d. Series and classification

(1) Wibaux Ustic Torriorthent, loamy-skeltal over fragmen-
tal, mixed, non-acid, mesic.

(2) Searing Ustollic Hap1argid, fine-loamy, mixed, mesic
(3) Rough Broken Land unclassified.

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 6SoF. ( 29 to 110oF.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently;

maximum March to May.
5. Hydrology Annual precipitation varies greatly from place to place

and may range 50 to 60 percent from mean annual precipitation.
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Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms may
produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and
between 2 PM and 10 PM, local time. Surface runoff and ground
water recharge are severely limited by low precipitation amounts
and high evaporation rates. Ground water recharge is further
limited where fine textured soil and/or sparse vegetation limit
infiltration. Annual runoff is often less than 10 percent
of the annual precipitation. Much of the runoff which does occur
is during high intensity storms.

III. Vegetation System

A. Formation Grassland.

B. Region Central and eastern grasslands.

C. Series Bluebunch wheatgrass.

D. Community Type Bluebunch wheatgrass-blue grama grassland. The blue-
bunch community-type is characterized by the presence of scattered
tussocks of bluebunch wheatgrass dispersed in a matrix of blue grama
(Bouteloua gracilis). This is the only community-type on the lease
areas where bluebunch wheatgrass is abundant. However, while it is
the most conspicuous species. it may not be the most productive. The
most productive species is blue grama which may produce over 50 percent
of the average annual yield of 260 lbs/acre.

Other grasses include little bluestem (Andropogon scoparious) which
also appears to be confined to the ecosystem, stoneyhills muhly
(Muhlenbergia cuspidata), prairie sandreed (Calamovilfa longifolia),
and Indian ricegrass (Oryzopsis hymenoides). The presence of these
minor species reflects the coarse nature of the parent material and
consequent droughty soil conditions. In draws and other areas of
higher soil moisture conditions a few shrubs may be present. These
include big sagebrush (Artemesia tridentata), skunkbrush sumac (Rhus
tribolata) and occasionally stunted, gnarled trees of Rocky Mountain
juniper (Juniperus scopulorum). Ground coverage in the bluebunch
wheatgrass-blue grama community-type is approximately 25 percent
vascular vegetation, 2 percent cryptogams and 15 percent litter.

Ecosystem No. 3a: Bluebunch wheatgrass-blue grama grassland on scoria land
with shallow to moderately deep soils.

I. General Description

This ecosystem occurs on ridges and hills derived from reddish colored
scoria. Soils are shallow to moderately deep and tend to be droughty.
The general physiognomy is a somewhat sparsely vegetated grassland charac-
terized by scattered tussocks of bluebunch wheatgrass (Agropyron spicatum).
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The ecosystem provides grazing for livestock and wildlife. The steeper
outcrops may provide nesting or perching sites for owls, hawks and other
cliff-dwelling birds.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (ung1aciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Scoria land
1. Geology Reddish colored clinker material from fires in coal veins

which fused and baked clay and shale materials.
2. Physiography undulating to rolling topography including scattered

outcrops of scoria. Drainage systems are well developed.
a. Elevation range 4,500 to 5,000 feet m.s.1.
b. Slope angles 5 to 20 percent slopes
c. Dissection moderate
d. Drainage Pattern dendritic

3. Soils This ecosystem is predominantly Searing gravelly loam.
Searing gravelly loam is developing in scoria. The surface horizon
is reddish brown gravelly loam about 5 inches thick. The subsoil
is reddish brown gravelly clay loam. The substratum is friable,
calcareous gravelly loam. Bedrock generally occurs at an average
depth of 2 feet. Internal drainage is good. The very shallow to
shallow Wibaux soils and some rock outcrops occur in this ecosystem.
a. Depth range generally 20 to 40 inches, includes some shallower

soils and outcrops.
b. Texture gravelly loam to clay loam.
c. Mineralogy mixed.
d. Series and classification

(1) Searing Usto11ic Hap1argid, fine-loamy, mixed mesic.
4. Climate: (General pattern for the Powder River Coal Basin)

a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 680F. (29 to 1100F.)
(3) Fal1: 47°F. (-20 to 1000F.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
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5. Hydrology Annual precipitation varies greatly from place to
place and may range 50 to 60 percent from mean annual p~ecipita-
tion. Individual storms are typically of short duration, low
volume and limited areal extent. Individual exceptionally intense
storms may produce as much runoff as several years norma] runoff.
High intensity storms usually occur between April and October
and between 2 PM and 10 PM, local time. Surface runoff and
ground water recharge are severely limited by low precipitation
amounts and high evaporation rates. Ground water recharge is
further limited where fine textured soils and/or sparse vegetation
limit infiltration. Annual runoff is often less than 10 percent
of the annual precipitation. Much of the runoff which does occur
is during high intensity storms.

III. Vegetation System

A. Formation Grassland.

B. Region Central and eastern grasslands.

C. Series Bluebunch wheatgrass.

D. Community Type Bluebunch wheatgrass-blue grama grassland. The blue-
bunch community-type is characterized by the presence of scattered
tussocks of bluebunch wheatgrass dispersed in a matrix of blue grama
(Bouteloua gracilis). This is the only community-type on the lease
areas where bluebunch wheatgrass is abundant. However, while it is
most conspicuous species, it may not be the most productive. The
most productive species is blue grama which may produce over 50 percent
of the average annual yield of 260 lbs/acre.

Other grasses include little bluestem (Andropogon scoparious) which
also appears to be confined to the ecosystem, stoneyhills muhly
(Muhlenbergia cuspidata), prairie sandreed (Calamovilfa longifolia),
and Indian ricegrass (Oryzopsis hymenoides). The presence of these
minor species reflects the coarse nature of the parent material and
consequent droughty soil conditions. In draws and other areas of
higher soil moisture conditions a few shrubs may be present. These
include big sagebrush (Atemesia tridentata), skunkbrush sumac (Rhus
tribolata), and occasionally stunted, gnarled trees of Rocky Mountain
juniper (Juniperus scopulorum). Ground coverage in the bluebunch
wheatgrass-blue grama community-type is approximately 25 percent
vascular vegetation, 2 percent cryptogams and 15 percent litter.

Ecosystem No.4: Big sagebrush/western wheatgrass-blue grama shrub steppe on
dissected sideslopes with moderately deep, clayey, soils.

I. General Description

This ecosystem occurs on sideslope terrain which is somewhat dissected.
Soils are shallow to moderately deep and tend to be clay loam or clayey
in texture. The vegetation is a shrub steppe with big sagebrush (Artemesia
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tridentata), the shrub layer dominant. The herbacious layer is character-
ized by western wheatgrass (Agropyron smithii) and blue grama (Bouteloua
gracilis). This is a major ecosystem on the lease area. It provides
grazing for livestock and wildlife.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Dissected sideslopes
1. Geology Weathered shale of the Lance, Wasatch and Fort Union

Formations.
2. Physiography These dissected sideslopes flank the gently rolling

upland surfaces. Relief is gentle and the landscape consists of
rolling, small rounded hills descending from the upper surface
toward the valley bottoms.
a. Elevation range 4,500 to 5,000 feet
b. Slope angles 10 to 30 percent
c. Dissection moderate
d. Drainage pattern dendritic

3. Soils The dominant soil is the Renohill series. This series
consists primarily of light-colored moderately friable soils having
a fine textured, compact, slowly permeable subsoil. The 3 to 10
inch surface soils is mulch like in the upper 1 or 2 inches and soft
granular in the clay loam layer below. The upper subsoil is com-
pact clay with prismatic or blocky structure. As a rule, the
upper subsoil contains no free lime carbonates. The lower subsoil
is more friable with an abundance of lime carbonate. The weathered
parent shale occurs at depths of 20 to 30 inches. Internal drain-
age is slow due to the compact subsoil.
a. Depth range less than 10 inches to 30 inches.
b. Texture clay loam surface; clay subsoil.
c. Mineralogy Montmorillontic.
d. Series and classification

(1) Renohill, clay loam
(2) Ustollic Haplargid, fine, montmorillontic, mesic

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 68°F. ( 29 to 110oF.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
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e. Wind
(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
5. Hydrology Annual precipitation varies greatly from place to

place and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms
may produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and
between 2 PM and 10:00 PM, local time. Surface runoff and ground
water recharge are severely limited by low precipitation amounts
and high evaporation rates. Ground water recharge is further
limited where fine textured soils and/or sparse vegetation limit
infiltration. Annual runoff is often less than 10 percent of the
annual precipitation. Much of the runoff which does occur is
during high intensity storms.

III. Vegetation System

A. Formation Shrubland

B. Region Western shrub

C. Series Big sagebrush

D. Community-Type Big sagebrush/western wheatgrass-blue grama shrub
steppe.

The shrub layer of this plant community is composed almost entirely
of big sagebrush. The height of this layer generally does not exceed
18- to 24-inches. Density will range from scattered to closely spaced,
but the crowns of individual plants rarely touch. Canopy coverage
of big sagebrush is 4 to 6 percent range and total coverage of live
vegetation about 35 to 40 percent. Litter and cryptogams cover about
35 percent of the ground surface.

The herbaceous layer is composed of species common to the Northern
Great Plains. Grasses and graminoids predominate, but forbs are evi-
dent in the early part of the growing season (April-May). Western
wheatgrass (Agropyron smithii) and blue grama (Bouteloua gracilis)
are the herbaceous layer dominant and the former is often the most
productive. Important subordinate graminoids and grasses are thread-
leaf sedge (Carex filifolia). Sandberg bluegrass (Poa sandbergii) and
prairie junegrass (Koelaria cristata). Average annual herbage produc-
tion is 350 lbs/acre.
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Ecosystem No. 4a: Big sagebrush/western wheatgrass-blue grama shrub steppe on
dissected sideslopes with moderately deep, clayey soils.

I. General Description

This ecosystem occurs on sideslope terrain which is somewhat dissected.
Soils are shallow to moderately deep and tend to be clayey in texture.
The vegetation is a shrub steppe with big sagebrush (Artemesia tridentata)
as the shrub layer dominant. The herbaceous layer is characterized by
western wheatgrass (Agropyron smithii) and blue grama (Bouteloua
gracilis). This is a major ecosystem on the lease area. It provides
grazing for livestock and wildlife.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Dissected sideslopes
1. Geology Weathered shale of the Lance, Wasatch and Fort Union

Formations.
2. Physiography These dissected sideslopes flank the gently rolling

upland surfaces. Relief is gentle and the landscape consists of
rolling, small rounded hills descending from the upper surface
toward the valley bottoms.
a. Elevation range 4,500 to 5,000 feet
b. Slope angles 10 to 30 percent
c. Dissection Moderate
d. Drainage pattern dendritic

3. Soils The dominant soil is the Renohill series. This series
consists primarily of light-colored moderately friable soils having
a fine textured, compact, slowly permeable subsoil. The 3 to 10
inch surface soil is mulchlike in the upper 1 or 2 inches and soft
granular in the loam layer below. The upper subsoil is compact
clay loam to clay with prismatic or blocky structure. Generally
the upper subsoil is more friable with an abundance of lime carbon-
ate. The weathered parent shale occurs at depths of 10 to 30
inches. Internal drainage is slow due to the compact subsoil.
a. Depth range less than 10 to 30 inches
b. Texture sandy loam to loam surface; clay loam to clay subsoil
c. Mineralogy montmorillontic
d. Series and classification

(1) Renohill loam, rolling phase
(2) Ustollic Haplargid, fine, montmorillontic, mesic

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
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b. Temperature (Average and range)
(1) Spring: 430F. (-22 to 950F.)o 0(2) Summer: 68 F. ( 29 to 110 F.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction- west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

Harch to Hay.
5. Hydrology Annual precipitation varies greatly from place to place

and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms
may produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and between
2 PH and 10 PH, local time. Surface runoff and ground water re-
charge are severely limited by low precipitation amounts and high
evaporation rates. Ground water recharge is further limited where
fine textured soils and/or sparse vegetation limit infiltration.
Annual runoff is often less than 10 percent of the annual precipi-
tation. }luch of the runoff which does occur is during high inten-
sity storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western shrub

C. Series Big sagebrush

D. Community-type Big sagebrush/western wheatgrass-blue grama shrub
steppe.

The shrub layer of this plant community is composed almost entirely
of big sagebrush. The height of this layer generally does not exceed
18 to 24 inches. Density will range from scattered to closely spaced,
but the crowns of individual plants rarely touch. Canopy coverage
of big sagebrush is 4 to 6 percent range and total coverage of live
vegetation about 35 to 40 percent. Litter and cryptograms cover
about 35 percent of the ground surface.

The herbaceous layer is composed of species common to the Northern
Great Plains. Grasses and graminoids predominate, but forbs are
evident in the early part of the growing season (April-}lay). Western
wheatgrass (Agropyron smithii) and blue grama (Bouteloua gracilis)
are the herbaceous layer dominant and the former is often the most
productive. Important subordinate graminoids and grasses are thread-
leaf sedge (Carex filifolia). Sandberg bluegrass (Poa sandbergii) and
prairie junegrass (Koelaria cristata). Average annual herbage pro-
duction is 350 lbs/acre.
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Ecosystem No. 5: Big sageb rusb /wes t ern wheatgrass-blue grama shrub steppe on
rough broken land side slopes with shallow clayey soils.

I. General Description

This ecosystem is present on rough and broken topography. Soils are
shallow, textures tend to be somewhat clayey, but drainage is not impeded.
The vegetation is a very open shrub-steppe of big sagebrush (Artemesia
tridentata) with a sparse herbaceous understory of grasses. This is a
major ecosystem on the lease areas. It is grazed by both livestock and
wildlife, but is low in production of herbage.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands.

E. Landtype Rough and broken land sides lopes
1. Geology Interbedded shale, sandstone and limestone.
2. Physiography Rough eroded and deeply dissected sideslope areas

along escarpments, steep-walled drainage channel and rock outcrops.
a. Elevation range 4,500 to 5,000 feet m.s.l.
b. Slope angles 20 to 50 percent slopes.
c. Dissection strong
d. Drainage pattern dendritic

3. Soils Small areas of shallow stony soils and deep stone free
soils are intermingled with the areas of rock outcrops. The mixed
pattern is related to the interbedded sandstone and shales com-
pounded by strong dissection.
a. Depth range 0 to 20 inches.
b. Texture loamy and clayey.
c. Mineralogy mixed and montmorillontic
d. Series and classification

(1) Rough broken land unclassified.
(2) Ustic Torriorthents loamy and clayey, mixed and montmoril-

lontic, calcareous, mesic, shallow.
4. Climate: (General pattern for the Powder River Coal Basin)

a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 6SoF. ( 29 to 1l00F.)
(3) Fall: 47~F. (-20 to lOOoF.)
(4) Winter: 24 F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
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e. Wind
(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
5. Hydrology Annual precipitation varies greatly from place to place

and may range 50 to 60 percent from TIleanannual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms may
produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and
between 2 PM and 10 PM, local time. Surface runoff and ground water
recharge are severely limited by low precipitation amounts and high
evaporation rates. Ground water recharge is further limited where
fine textured soils and/or sparse vegetation limit infiltration.
Annual runoff is often less than 10 percent of the annual precipi-
tation. Much of the runoff which does occur is during high inten-
sity storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western shrub

C. Series Big sagebrush

D. Community-type Big sagebrush/western wheatgrass-blue grama shrub
steppe.

The shrub layer of this community-type is composed entirely of big
sagebrush (Artemesia tridentata). The height of this layer does not
usually exceed 12 inches and the general aspect is a very open stand
of low-growing big sagebrush with a poorly developed herbaceous under-
story. Major grasses in the understory are western wheatgrass
(Agropyron smithii), blue grama (Bouteloua gracilis) and prairie june-
grass (Koelaria cristata). These grasses, plus big sagebrush will
provide 60 to 70 percent of the total composition. Herbage production
is low -- 200 lb/acre as is ground coverge, which will average only
about 20 percent, with big sagebrush contributing 10 to 15 percent of
this or about 2 to 3 percent actual ground coverage. Litter cover is
approximately 15 percent of the ground surface and cryptogams cover
1 to 2 percent.

t,Gsystem No.6: Big sagebrush/needleandthread/blue grama shrub steppe on
nearly level to gently sloping uplands with moderately deep loamy soils.

I. General Description

This ecosystem is characterized by gently sloping to rolling uplands where
soil texture is loamy to sandy. The vegetation is a shrub steppe community
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type with big sagebrush as the shrub-layer dominant. The understory is
composed of grasses and forbs common to the Great Plains grasslands. This
is the most widely distributed ecosystem of the lease area. It is used
by both livestock and wildlife for grazing and is moderately productive.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Gently sloping to rolling uplands.
1. Geology Weathered sandy shale or loam stone of the Lance Formation.
2. Physiography These gently sloping to rolling uplands occur as

table lands above the surrounding gently rolling sideslope landscape.
a. Elevation range 4,500 to 5,000 feet.
b. Slope angles 2 to 15 percent
c. Dissection slight
d. Drainage pattern dendritic

3. Soils The Dlm soils are loamy or slightly sandy, generally stone-
free, soil of adequate drainage and excellent tilth. They have
friable grayish-brown surface soil, a light-brown or reddish upper
subsoil, and a light grayish-brown or reddish lower subsoil in
which lime carbonate has accumulated. The reddish subsoil phase
has developed from erosional sediments derived from scoria beds.
Internal drainage is moderate due to the medium textured subsoils.
a. Depth range 20 to 40 inches.
b. Texture loams, sandy loams and light clay loams.
c. Mineralogy mixed.
d. Series and classification

(1) Dlm and Dlm, reddish subsoil phase, loams.
(2) Dstollic Haplargids, fine-loamy, mixed, mesic.

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range6

(1) Spring: 430F. (-22 to 95 F.)
(2) Summer: 6SoF. ( 29 to 1l0oF.)
(3) Fall: 47oF. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
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e. \Hnd
(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

Harch to Hay.
5. Hydrology Annual precipitation varies greatly from place to place

and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms
may produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and
between 2 P.H. and 10 P.H., local time. Surface runoff and ground
water recharge are severely limited by 1mV' precipitation amounts
and high evaporation rates. Ground water recharge is further
limited where fine textured soils and/or sparse vegetation limit
infiltration. Annual runoff is often less than 10 percent of the
annual precipitation. Much of the runoff which does occur is
during high intensity storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western shrub

C. Series Big sagebrush
D. Community-type Big sagebrush/needleandthread-blue grama shrub

steppe.

The shrub layer in this community type is composed solely of big
sagebrush (Artemisia tridentata). This layer has a canopy coverage
of approximately 5 to 7 percent and the height of the tallest shrub
will rarely be more than 18 to 24 inches. The characteristic herba-
ceous layer species is needleandthread (Stipa comata), but blue grama
(Bouteloua gracilis) is generally the most productive grass. It
produces 40 to 45 percent of the total annual herbage crop of 450 lbs.
per acre. Other grasses include Indian ricegrass. (Oryzopsis
hymenoides), prairie junegrass (Koeloria cristata), sandberg blue-
grass (Poa sandbergii) and threadleaf sedge (Carex filifolia). Total
ground coverage of live vegetation (including big sagebrush) is
30 to 35 percent. Litter and cryptogams cover 35 to 40 percent of the
ground surface.

Ecosystem No. 6a: Big sagebrush/needleandthread-blue grama shrub steppe on
dissected sideslopes with shallow to moderately deep loamy soils.

I. General Description

This ecosystem occurs on sides lopes terrain which is dissected. Soils are
loamy in texture and shallow to moderately deep. The vegetation is a shrub
steppe community-type with big sagebrush as the shrub layer dominant.
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The understory is composed of grasses and forbs common to the Great Plains
grassland. This is the most widely distributed ecosystem of the lease
area. It is used by both livestock and wildlife for grazing and is moder-
ately productive.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands

E. Landtype Dissected sideslopes
1. Geology Weathered sandy shale or loamstone of the Lance Formation.
2. Physiography These dissected sideslopes flank the gently rolling

upland surfaces. Relief is gentle and the landscape consists of
rolling, small rounded hills descending from the upper surface
toward the valley bottoms.
a. Elevation range 4,500 to 5,000 feet m.s.l.
b. Slope angles 10 to 30 percent slope
c. Dissection moderate
d. Drainage pattern dendritic

3. Soils The Dlm soils are loamy or slightly sandy and generally
stone free. The surface horizon is friable loam 3 to 7 inches
thick. The subsoil ranges from sandy clay loam to clay loam. The
calcareous substratum ranges from sandy loam to clay loam and
extends to weathered bedrock at depths of 20 to 40 inches. Internal
drainage is good.
a. Depth range 20 to 40 inches.
b. Texture loam, sandy loam, clay loam.
c. Mineralogy mixed.
d. Series and classification

(1) Dlm loam, rolling phase
(2) Dstollic Haplargids, fine-loamy, mixed, mesic

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 68°F. (29 to llOoF.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
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5. Hydrology Annual precipitation varies greatly from. place to place
and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms may
produce as much runoff as several years normal runoff. High inten-
sity storms usually occur between April and October and between
2 P.M. and 10 P.M., local time. Surface runoff and ground water
recharge are severely limited by low precipitation amounts and high
evaporation rates. Ground water recharge is further limited
where fine textured soils and/or sparse vegetation limit infiltra-
tion. Annual runoff is often less than 10 percent of the annual
precipitation. Much of the runoff which does occur is during high
intensity storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western shrub

C. Series Big sagebrush

D. Community-type Big sagebrush/needleandthread-blue grama shrub steppe.

The shrub layer in this community-type is composed solely of big
sagebrush (Artemesia tridentata). This layer has a canopy coverage
of approximately 5 to 7 percent and the height of the tallest shrub
will rarely be more than 18 to 24 inches. The characteristic herba-
ceous layer species is needleandthread (Stipa comata), but blue grama
(Bouteloua gracilis) is generally the most productive grass. It
produces 40 to 45 percent of the total annual herbage crop of 450 lbs.
per acre. Other grasses include Indian ricegrass (Oryzopsis hymenoides),
prairie junegrass (Koeloria cristata), sandberg bluegrass (Poa sand-
bergii) and threadleaf sedge (Carex filifolia). Total ground coverage
of live vegetation (including big sagebrush) is 30 to 35 percent.
Litter and crypotgrams cover 35 to 40 percent of the ground surface.

Ecosystem No. 6b: Big sagebrush/needleandthread-blue grama shrub steppe on
gently sloping to rolling uplands with shallow loamy soils.

I. General Description

This ecosystem is characteristic of nearly level to gently sloping uplands
where soil texture is loamy to sandy. The vegetation is a shrub steppe
community-type with big sagebrush as the shrub-layer dominant. The under-
story is composed of grasses and forbs common to the Great Plains grass-
land. This is the most widely distributed ecosystem of the lease area. It
is used by both livestock and wildlife for grazing and is moderately pro-
ductive.
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II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Subsection Powder River Basin

D. Landtype Association Slightly dissected interstream uplands.

E. Landtyp~ Gently sloping to rolling uplands
1. Geology Weathered sandy shale or loamstone of the Lance Forma-

tion.
2. Physiography These gently sloping to rolling uplands occur as

table lands above the surrounding gently rolling sideslopes land-
scape. Thought of by some as a plateau-like rolling divide.
a. Elevation range 4,500 to 5,000 feet.
b. Slope angles 10 to 30 percent
c. Dissection moderate
d. Drainage pattern dendritic

3. Soils The surface soil is about 6 inches of light grayish-brown
to light olive-brown soft granular clay loam. In most areas it
is noncalcareous in the upper part, but contains some free lime
carbonates in the lower. The surface 2~ inch layer is normally
mulchlike or platy. The subsoil is light grayish-brown or
yellowish-brown, massive or weakly prismatic, highly calcareous
silty clay loam that becomes more loamy and friable with depth.
Internal drainage is moderate due to the medium textured subsoils.
a. Depth range 10 to 20 inches.
b. Texture loams, silty clay loams, and clay loams.
c. Mineralogy mixed
d. Series and classification

(1) Dlm clay loam shallow phase
(2) Dstollic Haplargid, fine-loamy, mixed, mesic shallow

4. Climate: (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 68°F. (29 to 1l0oF.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
e. Wind

(1) Direction west to northwest.
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
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5. Hydrology Annual precipitation varies greatly from place to place
and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms
may produce as much runoff as several years normal runoff. High
intensity storms usually occur between April and October and
between 2 PM or 10 P}l, local time. Surface runoff and ground
water recharge are severely limited by low precipitation amounts
and high evaporation rates. Ground water recharge is further
limited where fine textured soils and/or sparse vegetation limit
infiltration. Annual runoff is often less than 10 percent of
the annual precipitation. }luch of the runoff which does occur is
during high intensity storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western Shrub

C. Series Big Sagebrush

D. Community-type Big sagebrush/needleandthread-blue grama shrub steppe.

The shrub layer in this community type is composed solely of big
sagebrush (Artemeisa tridentata). This layer has a canopy coverage
of approximately 5 to 7 percent and the height of the tallest shrub
will rarely be more than 18 to 24 inches. The characteristic herba-
ceous layer species is needleandthread (Stipa comata), but blue grama
(Bouteloua gracilis) is generally the most productive grass. It pro-
duces 40 to 45 percent of the total annual herbage crop of 450 lbs.
per acre. Other grasses include Indian ricegrass (Oryzopsis hyme-
noides), prairie junegrass (Koeloria cristata) sandberg bluegrass (Poa
sandbergii) and threadleaf sedge (Carex filifolia). Total ground
coverage of live vegetation (including big sagebrush) is 30 to 35 per-
cent. Litter and cryptogams cover 35 to 40 percent of the ground
surface.

Ecosystem No.7: Big sagebrush/blue grama shrub steppe on gently sloping uplands
with moderately deep clayey soils.

I. General Description

This ecosystem is characteristic of nearly level to gently sloping uplands
with clayey textured soils. The vegetation is a shrub steppe community-
type with big sagebrush as the shrub-layer dominant. The understory is
composed of grasses and forbs common to the Great Plains grassland. The
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ecosystem is used by both livestock and wildlife for grazing and is
moderately productive.

II. Land System

A. Province Great Plains

B. Section Missouri Plateau (unglaciated)

C. Sub-Section Powder River Basin

D. Landtype Association Slightly dissected interstream uplands.

E. Landtype Gently sloping to nearly level uplands.
1. Geology Weathered shale of the Lance, Wasatch, and Fort Union

Formations.
2. Physiography These gently sloping to rolling uplands occur as

table lands above the surrounding gently rolling sides lope land-
scape.
a. Elevation range 4,500 to 5,000 feet.
b. Slope angles 2 to 15 percent.
c. Dissection Slight.
d. Drainage pattern dendritic.

3. Soils The dominant soil is the Renohill series. This series con-
sists primarily of light-colored moderately friable soils having
a fine textured, compact, slowly permeable subsoil. The 3 to 10
inch surface soil is mulchlike in the upper 1 or 2 inches and soft
granular in the clay loam layer below. The upper subsoil is compact
clay with prismatic or blocky structure. As a rule, the upper
subsoil contains no free lime carbonates. The lower subsoil is
more friable with an abundance of lime carbonate. The weathered
parent shale occurs at depths of 20 to 40 inches. Internal drain-
age is slow due to the compact subsoil. Renohill loam is included
in this unit due to limited acreage. This soil unit differs by
having a loam surface and responds to some management activities
in different manners.
a. Depth range 20 to 40 inches.
b. Texture Clay loam surface; clay subsoil. Inclusions of

loam surface.
c. Mineralogy Montmorillontic.
d. Series and classification:

(1) Renohill, clay loam (inclusions of loam)
(2) Ustollic Haplargid, fine, montmorillontic, mesic

4. Climate (General pattern for the Powder River Coal Basin)
a. Precipitation 10 to 12 inch precipitation zone.
b. Temperature (Average and range)

(1) Spring: 430F. (-22 to 950F.)
(2) Summer: 6SoF. (29 to 100oF.)
(3) Fall: 47°F. (-20 to 100oF.)
(4) Winter: 24°F. (-40 to 690F.)

c. Growing season 119 to 141 days.
d. Sunshine 60 to 70 percent possible.
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e. Wind
(1) Direction west to northwest
(2) Velocity 6 to 8 mph; 30 to 40 mph frequently; maximum

March to May.
5. Hydrology Annual precipitation varies greatly from place to place

and may range 50 to 60 percent from mean annual precipitation.
Individual storms are typically of short duration, low volume and
limited areal extent. Individual exceptionally intense storms may
produce as much runoff as several years normal runoff. High inten-
sity storms usually occur between April and October and between
2 PM and 10 PM, local time. Surface runoff and ground water re-
charge are severely limited by low precipitation amounts and high
evaporation rates. Ground water recharge is further limited where
fine textured soils and/or sparse vegetation limit infiltration.
Annual runoff is often less than 10 percent of the annual precipita-
tion. Much of the runoff which does occur is during high intensity
storms.

III. Vegetation System

A. Formation Shrub land

B. Region Western Shrub

C. Series Big sagebrush

D. Community type Big sagebrush/blue grama

The big sagebrush/blue grama community type is very similar in species
composition to the big sagebrush/blue grama needleandthread community
type except that needleandthread is not present as a co-dominant in
the herbaceous layer. Total vegetation coverage is approximately
35 percent with big sagebrush contributing 4 to 6 percent of this.
Blue grama coverage will be in the range of 18 to 20 percent. Litter
and cryptograms together cover 35 to 40 percent of the ground surface.
The community-type is relatively productive for the area and will
produce 350 to 400 lbs/acre of herbage in a normal year.
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RAILROAD APPLICATION TO ICC



BEFORE THE

INTERSTATE COMMERCE COMMISSION

APPLICATION OF BURLINGTON NORTHERN
INC. AND CHICAGO AND NORTH WESTERN
TRANSPORTATION COMPANY PURSUANT TO
SECTION 1(18) OF THE INTERSTATE
COMMERCE ACT FOR AUTHORITY TO CON-
STRUCT AND OPERATE A LINE OF RAILROAD
IN CONVERSE AND CAMPBELL COUNTIES,
WYO/l-1ING

FINANCE DOCKET NO.

APPLICATION
AND

ENVIRONMENTAL IMPACT STATEMENT
INDICATING NO SIGNIFICANT ADVERSE

ENVIRONMENTAL IMPACT

ANTHONY KANE
FRANK S. FARRELL
RICHARD M. GLEASON

RICHARD M. FREEMAN
LOUIS T. DUERINCK

Attorneys for Applicant
Burlington Northern Inc.
176 East Fifth Street
St. Paul, Minnesota 55101

Attorneys for Applicant
Chicago and North Western

Transportation Company
400 West Madison Street
Chicago, Illinois 60606

Chicago, Illinois
January 31, 1974
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BEFORE THE

INTERSTATE COMMERCE COMMISSION

APPLICATION OF BURLINGTON NOR'l'HERN
INC. AND CHICAGO AND NORTH WESTERN
TRANSPORTATION COMPANY PURSUANT TO
SECTION 1(18) OF THE INTERSTATE
COMMERCE ACT FOR AUTHORI'l'Y TO CON-
STRUCT AND OPERATE A LINE OF RAILROAD
IN CONVERSE AND CAMPBELL COUNTIES,
WYOMING

FINANCE DOCKET NO.

APPLICATION

For their application under Section 1(18) of the

Interstate Commerce Act, Burlington Northern Inc. (Burlington

Northern) and Chicago and North Western Transportation Company

(North Western) state as follows, pursuant to Section 1120.1

et seq. of the Code of Federal Regulations, Title 49:

(a) The exact corporate name of applicants is:

Burlington Northern Inc., and Chicago and North Western Trans-

portation Company.

(b) Applicants are carriers by railroad subject to

the Interstate Commerce Act.

(c) Burlington Northern was incorporated January 13,

1961, in the State of Delaware as Great Northern Pacific and
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Burlington Lines, Inc. The name was subsequently changed to

Burlington Northern Inc. It is authorized to, and does,

operate as a common carrier by railroad in Wyoming and 15

other states. North Western was incorporated on March 24,

1970, in the state of Delaware under the name North Western

Employees Transportation Corporation. Its present name was

adopted in May 1972. Since June I, 1972, pursuant to the

authority granted in Finance Docket Nos. 26371 and 26372, it

has operated as a common carrier by railroad in Wyoming and

ten other states.

(d) It is proposed to construct a new line of rail-

road as a main line from a point on Burlington Northern's

existing Gillette (Wyoming) branch at approximately Milepost

13 southerly through Campbell and Converse Counties to appli-

cant North Western's present line of railroad at Fisher and

Shawnee, Wyoming. That portion of the proposed line lying

between Burlington Northern's Gillette branch and a point in

Township 46 North will be constructed and operated solely by

applicant Burlington Northern. The remainder of the line

will be jointly constructed, owned and operated by both appli-

cants.

(e) The entire line of railroad will be located in

Campbell and Converse Counties, Wyoming.

-2-
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(f) The proposed Burlington Northern line will

connect with applicant Burlington Northern's existing Gillette

branch at approximately Milepost 13 and will extend in a

southerly direction to the beginning of joint trackage in

'rownship 46 North. This joint line will connect with appli-

cant North Western's main line at two points. The most east-

erly connection will be approximately at r1ilepost 521.1 at

Shawnee and the westerly connection at approximately Hilepost

527.8 at Fisher, both points l)eing On applicant North Western's

present line from Chadron, Nebraska through Douglas, Wyoming.

None of the proposed line will pass through any incorporated

city or village.

(g) The total length of the line will be approxi-

mately 116 miles plus spur tracks, of which approximately 96

miles of main line will be joint line and approximately 10

miles of which will be Burlington Northern sole ownership

line.

(h) The line is to be constructed for the movement

of low sulphur coal which is being produced in the area which

the line will traverse. The coal will move a~d be marketed

in the Midwest, East, South, and Southwest. Mines are to be

opened along the route of the proposed line to meet the grow-

ing demand for coal with low pollutant characteristics. The

most economical and efficient means by which this coal can be

-3-
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transported to power generation sites is by rail over the

proposed line.

(i) Neither applicant has traffic nor financial

arrangements with any other corporation or corporations re-

specting this line. Construction of the line will be financed

by applicants.

(j) Authorization to file this application was given

by Burlington Northern's Board of Directors at a regular meet-

ing held on January 14, 1974 at St. Paul, Minnesota and will

be given by North Western's Directors at its regular meeting

in Chicago, Illinois on February 25, 1974.

(k) Communications regarding this application

should be addressed to:

Richard M. Gleason
Assistant General Counsel
Burlington Northern Inc.
176 East Fifth Street
St. Paul, Minnesota 55101

Louis T. Duerinck
Assistant General Counsel
Chicago and North Western

Transportation Company
400 West Madison Street
Chicago, Illinois 60606

(1) Exhibit A is a sketch map depicting both appli-

cant's existing lines together with the proposed line. Exhibit

B attached to this application shows the proposed line together

with existing highway lines, villages, towns and other required

-4-

D-32



information, and shows the limits of the joint track and the

sole Burlington Northern track.

Respectfully submitted,

Anthony Kane
Frank S. Farrell
Richa~d M. Gleason

J
t

;'\"It.-a,j) /);. /0 ("-J n .~.

Attorneys for Applicant
Burlington Northern Inc.
176 East Fifth Street
St. Paul, Minnesota 55101

Richard M. Freeman
L~~ T. Duerinck~950.. d
Attorneys for Applicant
Chicago and North Western

Transportation Company
400 West Madison Street
Chicago, Illinois 60606
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STATE OF MINNESOTA {

COUNTY OF RAMSEY
SSe

VERIFICA TION

R. W. DOWNING makes oath and says that he is

Vice Chairman Chief Operating Officer of Burlington

Northern Inc., applicant herein; that he has been

authorized by proper corporate action on the part of

said applicant, or by proper court, to verify and ~ile

with the Interstate Commerce Commission the foregoing

application in Finance Docket No. that he

h2S carefully examined all the statements referred to

in said application and the exhibits attached thereto

and made a part thereof; that he has knowledge of the

matters set forth in such application and that all

such statements made and ~atters set forth therein

are true and correct to the best of his knowledge,

information and belief.
/l -rt-«: • /~,t..J~~c.:..-

<1R.W. Downing

Subscribed and sworn to before me

James H. McCarthy in and for the

state and County above named, this

30th day of J?nuary, 1974.
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STATE OF ILLINOIS)
) SS

COUNTY OF COOK )

VERIFICATION

RICHARD M. FREEMAN on his oath states that he is

Vice President-Law of Chicago and North Western Transportation

Company, applicant herein, that he has been authorized to

verify and file with the Interstate Commerce Commission the

foregoing application in Finance Docket No. that he

has carefully examined all the statements referred to in said

application and the exhibits attached thereto and made a part

thereof: that he has knowledge of the matters set forth in

such application and that all such statements made and matters

set forth therein are true and correct to the best of his

knowledge, information, and belief.

, \
_~YL-c/J-'t_--r:( .r» ,J,A-1? i~YldrJ

iRichard M. Freeman

Subscribed and sworn to before me

Public in and for the State and

Count.y this QMlt day Of~, 1974

~~.''''My Conunission Expires: ""c'----------
-7-
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BEFORE THE

INTERSTATE COMMERCE COMMISSION

APPLICATION OF BURLINGTON NORTHEfu~
INC. AND CHICAGO AND NORTH WESTERN
TRANSPORTATION COMPANY PURSUANT TO
SECTION 1(18) OF THE INTERSTATE
COMMERCE ACT FOR AUTHORITY TO CON-
STRUCT AND OPERATE A LINE OF RAILROAD
IN CONVERSE AND CAMPBELL COUNTIES,
WYOMING

FINANCE DOCKET NO.

ENVIRONMENTAL IMPACT STATEMENT

Statement

North Western and Burlington Northern contend that

the granting of the application is not a major federal

action which will significantly affect the quality of the human

environment within the meaning of the National Environmental

Policy Act of 1969.

Respectfully submitted,

Richayd M. Gle~son
, 4;t, (,L ( fA - /'I-U r~ , ,----

Attorney for Applicant
Burlington Northern Inc.
176 East Fifth Street
St. Paul, Minnesota 55101

Louis.T?~~ f

~eY for Applicant
Chicago and North Western

Transportation Company
400 West Madison Street
Chicago, Illinois 60606
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CERTIFICATE OF SERVICE

I hereby certify that I have this day, January 31,

1974, served the foregoing documents upon the following

parties by mailing by first class United States mail a copy

thereof, properly addressed, to each of them.

The Honorable Stanley K. Hathaway
Governor
State of Wyoming
State Capitol
Cheyenne, Wyoming 82001

Wyoming Public Service Commission
Supreme Court Building
Cheyenne, Wyoming 82001

Chairman
Council on Environmental Quality
722 Jackson Place
Washington, D.C. 20006

Director of Impact Statements Office
Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460~cl~Louis T. Duerinck
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COAL LEASES





Form 4-696
(January 1964)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

COAL LEASE

This lease, entered into on the 1 day of December

through the Bureau of Land Management, and Paul F.
2806 S.
Denver,

Land Office

WYOMING

Serial Number

Wyoming 2313

(Unit 3 out of W-0321779)

,1966 ,by the United States of America, the lessor,

Faust
St. Paul Street ,~'
Colorado 80210 ~;;:

~O(
.-. I.~

.;.-;~...•.,..,,,,
,0 ~athe lessee,

pursuant and subject to the terms and provisions of the Act of February 25, 1920 (41 Stat. 4377, as a~ed, herein-
after referred to as the Act, and to all reasonable regulations of the Secretary of the Interior Il(W or hereafter in force
which are made a part hereof,
AND pursuant and sUbjeot to the terms and provisions of the Aoquired Lands Leasing
Aot of August 7, 1947, (61 Stat. 913), et seq.,
WITNESSETH:

Sec. 1. Rights o{ Lessee. The lessor, tn consideration of the rents and royalties to be paid and the conditions to be
observed as hereinafter set forth does hereby grant and lease to the lessee the exclusive right and privilege to mine
and dispose of all the coal in the following-described tracts of land, situated in the State of Wyoming

T. 42 N.,
Seo. 2:
Seo. 3:

R. 70 W., 6th Prin. Mer.,
Lots 1, 2, 3, 4. StNt, NtSt
Lots 1, 2, 3, 4, StNt, NtSt

ACQUIRED LAND
'f,<l;3i-(, R. 70 W.,
Seo. 22: ,NEfSWt

6th Prin. Mer.,
40 aores

T. 43 N.,
Seo. 17:
Seo. 20:
Seo. 21:
Seo. 22:
Seo. 27:
Seo. 28:
Seo. 29:
Seo. 33:
Seo. 34:
Se c , 35:

R. 70 W., 6th Prin. Mer.
All
All
All
wtwt, SEtSWt, SWtSEt
wtEt, wt
All
NEt
Et
All
wt, SEt

containing 5, 884a 31 acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for market,
the manufacture of coke or other products of coal, the housing and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may reasonably be required in the exercise of the rights and privi-
leges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond. To maintain the bond furnished upon
the issuance of this lease, which bond is conditioned
upon compliance with all the provisions of the lease,
and to increase the amount or furnish such other bond
as may be required.

\ (b) Rental. To pay the lessor annually, in ad-
vance, for each acre or fraction thereof covered by this
lease, beginning 'with the date hereof, the following
rentals: 25 cents for the first year; 50 cents for the
second, third, fourth, and fifth years, respectively; and
$1 for the sixth and each succeeding year during the
continuance of the lease, such rental for any year to be
credited against the first royalties as they accrue under
the lease during the year for which the rental was paid.

Ie) Royalty. To pay the lessor a royalty of
cents on every ton of 2,000 pounds of coal mined during
the first 20 years succeeding the execution of this
lease. Royalties shall be payable quarterly within

30 days from the expiration of the quarter in which the
coal is mined. For additional royalty terms
see last page.

(d) Minimum production. Beginning with the sixth
year of the lease, except when operations are inter-
rupted by str ikes ;: the e le ments , or casualties not
attributable to the lessee, or unless on application and
showing made, operations shall be suspended when
market conditions are such that the lessee cannot op-
erate except at a loss or suspended for the other
reasons specified in Section 39 of the Act, to mine coal
each year and pay a royalty thereon to a value of $1 per
acre or fraction thereof. Operations under this lease
shall be continuous except in circumstances described
or unless the lessee shall pay a royalty, less rent, on
such minimum amount of the leased deposits, for one
year in advance, in which case operations may be
suspended for that year.

(e) Payments. To make rental payments to the
Manager of the appropriate Land Office, except that
when this lease becomes productive the rentals and

~i'it} i..•i·:l ....·~.tC ):'~1'
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royait ies shall be paid to the appropriate Regional
Mining Supervisor of the United States Geological
Survey, with whom all reports concerning operations
under the lease shall be filed. All remittances to the
Manager of the Land Office shall be made payable to
the Bureau of Land Management, those to the Geological
Survey shall be made payable to the United States
Geological Survey.

(f) Plats, reports, maps. At such times and in
such form as the lessor may prescribe, to furnish a plat
showing development work and improvements on the
leased lands and a report with respect to stockholders,
investment, depreciation, and costs. To furnish in such
form as the lessor may prescribe, within 30 days from
the expiration of each quarter a report covering such
quarter, certified by the superintendent of the mine, or
by such other agent having personal knowledge of the
facts as may be designated by the lessee for such
purpose, showing the amount of leased depcs lts mined
during the quarter, the character and quality thereof,
amount of its products and byproducts disposed of and
price received therefor, and amount in storage or held
for sale. To keep and prepare maps of the leased lands
in accordance with the appropriate regulations.

(g) Weights. To determine accurately the weight
or quantity and quality of all leased deposits mined,
and to enter accurately the weight or quantity and
quality thereof in due form in books to be kept and
preserved by the lessee for such purposes.

(h) Inspection. To permit at all reasonable times
(I) inspection by any duly authorized officer of the
Department, of the leased premises and all surface and
underground improvements, works machinery, equipment,
and all books and records pertaining to operations and
surveys or investigations under this lease; and (2) the
lessor to make copies of and extracts from any or all
books and records pertaining to operations under this
lease. if desired.

(i) Assignment. To file for approval in the ap~
propriate Land Office within 90 days from the date of
exec~tion, any assignment or transfer made of this
lease, whether by direct assignment, operating agree-
ment, working or royalty interest, or otherwise. Such
instrument will take effect the first day of the month
following its approval by the Bureau of Land Manage-
ment, or if the assignee requests, the first day of the
month of approval. The showing required to be made
with an assignment or transfer is set forth in the
appropriate regulations.See Bttaohed WSO 1510-5

(j) Nondiscrimination clauses. I During the per-
formance of this contract the lessee agrees as follows:

(1) The lessee will not discriminate against
any employee or applicant for employment because of
race, creed, color, or national origin. The lessee will
take affirmative action to ensure that applicants are em-
ployed, and that employees are treated during employ-
ment, without regard to their race, creed, color, or
national origin. Such action shall include, but not be
limited to, the following: employment, upgrading, de-
motion or transfer; recruitment or recruitment advertising;
layoff or termination; rates of payor other forms of
compensation; and selection for training, including
apprenticeship. The lessee agrees to post in con-
spicuous places, available to employees and applicants
for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrim-
ination clause.

(2) The lessee will, in all solicitations or
advertisements for employees placed by or on behalf of
the lessee, state that all qualified applicants will re-
ceive consideration for employment without regard to
race, creed, color, or national origin.

(3) The lessee will send to each labor union or
representative of workers with which he has a collective
bargaining agreement or other contract or understanding,
a notice, to be provided by the agency contracting
officer, advising the said labor union or workers' repre-
sentative of the lessee's commitments under this sec-
tion, and shall post copies of the notice in conspicuous
places available to employees and applicants for
employment.

(4) The lessee will comply with all provis ions
of Executive Order No. 10925 of March 6, 1961, as
amended, and of the rules, regulations, and relevant
orders of the President's Committee on Equal Employ-
ment Opportunity created thereby.

(5) The lessee will furnish all information and
reports required by Executive Order No. 10925 of
March 6: 1961: as amended: and by the rules, regu-
lations, and orders of the said Committee, or pursuant
thereto, and will permit access to his books. records.
and accounts by the c outractlng agency and the Com-
mittee for purposes of investigation to ascertain
compliance with such rules, regulations, and orders.

(6) In the event of the lessee's noncompliance
with the nondiscrimination clauses of this contract or
with any of the said rules, regulations, or orders, this
lease may be cancelled, terminated, or suspended in
whole or in part and the lessee may be declared in-
eligible for further Government contracts in accordance
with procedures authorized in Executive Order No. 10925
of March 6, 1961, as amended, and such other sanctions
may be imposed and remedies invoked as provided in
the said Executive Order or by rule, regulation, or order
of the President's Committee on Equal Employment
Opportunity, or as otherwise provided by law.

(7) The lessee will include the provisions of
paragraphs (1) through (7) in every subcontract or
purchase order unless exempted by rules, regulations,
or .orde rs of the .Pres ide nts Committee on Equal Em-
ployment Opportunity issued pursuant to Section 303 of
Executive Order No. 10925 of March 6, 1961, as
amended, so that such provisions will be binding upon
each subcontractor or vendor. The lessee will take
such action with respect to any subcontract or purchase
order as the contracting agency may direct as a means
of enforcing such provisions, including sanctions for
noncompliance: Prrn.id ed, brnoe uer, that in the event
the lessee becomes involved in, or is threatened with,
litigation with a subcontractor or vendor as a result of
such direction by the contracting agency, the lessee
may request the United States to enter into such liti-
gation to protect the interests of the United States.

(k) Land disposed 01 with coal deposits reserved
to the United States. If the lands embraced herein have
been or shall her~after be disposed of under laws re-
serving to the United States the deposits of coal therein,
to comply with all conditions as are or may hereafter be
provided by the laws and regulations reserving such
coal.

(l) Operations. wages. freedom of purchase. To
comply with the appropriate operating regulations,
to exercise reasonable diligence, skill, and care
in the operations of the property, and to carryon
all operations in accordance with approved methods and
practices as provided in the operating regulations,
having due regard for the prevention of injury to life,
health or property, and of waste or damage to any water
or mineral deposits; to fairly and justly weigh or meas-
ure the coal mined by each miner, to pay all wages due
miners and employees, both above and below ground, at
least twice each month in lawful money of the United
States; to accord all miners and employees complete
freedom of purchase; to restrict the workday to not
exceeding eight hours in anyone day for underground
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workers, e.ccept in cases of emergch-t..1; to employ no
boy under the age of sixteen and no girl or woman,
without regard to age, in any mine below the surface;
unless the laws of the State otherwise provide, in which
case -the State laws control.

(m) Taxes. To pay when due, all taxes lawfully
assessed and levied under the laws of the State or the
United States upon improvements, output of mines, or
other rights, property, or assets of the lessee.

(71) Overriding royalties. Not to create, by assign-
ment or otherwise, an overriding royalty interest in
excess of SO percent of the rate of royalty first payable
to the United States under this lease or an overriding
royalty interest which when added to any other out-
standing overriding royalty interest exceeds that per-
centage, excepting, that where an interest in the lease-
hold or in an operating agreement is assigned, the
assignor may retain an overriding royalty interest in
excess of the above limitation if he shows to the
satisfaction of the Bureau of Land Management, that he
has made substantial investments for Improverne ncs on
the land covered by the assignment.

(0) Delivery of premises in case of forfeiture. In
case of forfeiture of this lease, to deliver up to the
lessor in good order and condition the land leased, in-
cluding all buildings, and underground timbering and
such other supports and structures as are necessary for
the preservation of the mine or deposit.

Sec. 3. The lessor expressly reserves:
(a) Rights reserved. The right to permit for joint

or several use such easements or rights-of-way, in-
eluding easements in tunnels upon, through, or in the
land leased, occupied, or used as may be necessary or
appropriate to the working of the same or other lands
containing the deposits described in the Act, and the
treatment and shipment of the products thereof by or
under authority of the Government, its lessees or
permittees, and for other public purposes.

(b) Disposition of surface. The right to lease,
sell, or otherwise dispose of the surface of the leased
lands under existing law or laws hereafter enacted, in-
sofar as said surface is not necessary for the use of the
lessee in the extraction and removal of the coal therein,
or to dispose of any resource in such lands which will
not unreasonably interfere with operations under this
lease.

(c) Monopoly and fair prices. Full power and
authority to promulgate and enforce all the provisions of
Section 300f the Act to insure the sale of the production
of said leased lands to the United States and to the
public at reasonable prices, to prevent monopoly, and
to safeguard the public welfare.

(d) Readjustment of terms. The right reasonably
to readjust and fix royalties payable hereunder and other
terms and conditions at the end of 20 years from the
date hereof and thereafter at the end of each succeeding
2Q-year period during the continuance of this lease
unless otherwise provided by law at the time of the ex-
piration of any such period. Unless the lessee files
objections to the proposed terms or a relinquishment of
the lease within 30 days after receipt of the notice of
proposed terms for a 2Q-year period, he will be deemed
to have agreed to such terms.

(e) Waiver of conditions. The right to waive any
breach of the conditions contained herein, except the
breach of such conditions as are required by the Act,
but any such waiver shall extend only to the particular
breach so waived and shall not limit the rights of the

lessor with respect ~v ony future breach; nor shall the
waiver of a particular cause of forfeiture prevent can-
cellation of this lease for any other cause, or for the
same cause occurring at another time.

Sec. 4. Relinquishment of lease. Upon a satisfactory
show ing that the public interest will not be impaired,
the lessee may surrender the entire lease or any legal
subdivision thereof. A relinquishment must be filed in
duplicate in the appropriate Land Office. Upon its
acceptance it shall be effective as of the date it is
filed, subject to the continued obligation of the lessee
and his surety to make payment of all accrued rentals
and royalties and to provide for the preservation of any
mines or productive works or permanent improvements
on the leased lands in accordance with the regulations
and terms of the lease.

Sec. 5. Protection of the surface, natural resources,
and improvements. The lessee agrees to take such
reasonable steps as may be needed to prevent operations
from unnecessarily: (1) causing or contributing to soil
erosion or damaging any forage and timber growth there-
on; (2) polluting the waters of springs, streams, wells,
or reservoirs; (3) damaging crops, including forage,
timber, or improvements of a surface owner; or (4) dam-
aging range improvements whether owned by the United
States or by its grazing permittees or lessees; and upon
any partial .or total relinquishment or the cancellation
or expiration of this lease, or at any other time prior
thereto when required by the lessor and to the extent
deemed necessary by the lessor, to fill any sump holes,
ditches and other excavations, remove or cover all
debris, and, so far as reasonably possible, restore the
surface of the leased land to its former condition, in-
cluding the removal of structures as and if required.
The lessor may prescribe the steps to be taken and
restoration to be made with respect to lands of the
United States and improvements thereon.

Sec. 6. Removal of equipment, etc., on termination of
lease. Upon termination of this lease, by surrender or
forfeiture, the lessee shall have the privilege at any
time within a period of 90 days thereafter of removing
from the premises all machinery, equipment, tools and
materials, except underground timbering placed by the
lessee in or on the leased lands, which are necessary
for the preservation of the mine. Any materials, tools,
appliances, machinery, structures, and equipment,
subject to removal as above provided, which are allowed
to remain on the leased lands shall become the property
of the lessor on expiration of the 90-day period or such
extension thereof as may be granted because of adverse
climatic conditions, but the lessee shall remove any or
all of such property where so directed by the lessor.

Sec. 7. Proceedings in .case of default. If the lessee
shall not comply with any of the provisions of the Act
or the regulations thereunder or default in the perform-
ance or observance of any of the provisions of this
lease, and such default shall continue for a period of
30 days after service of written notice thereof by the
lessor, the lessor may institute appropriate proceedings
in a court of competent jurisdiction for the forfeiture
and cancellation of this lease as provided in Section 31
of the Act. If the lessee fails to take prompt and nee-
essary steps to prevent loss or damage to the mine,
property, or premises, or danger to the employees, the
lessor may enter on the premises and take such meas-
ures as may be deemed necessary to prevent such loss
or damage or to correct the dangerous or unsafe con-
dition of the mine or works thereof, which shall be at
the expense of the lessee. However, the lessee shall
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not be held responsible for delays or casualties
occasioned by causes beyond the lessee's control.

Sec. 8. Heirs and successors in interest. Each ob-
ligation hereunder shall extend to, and be binding upon,
and every benefit hereof shall inure to, the heirs,
executors, administrators, successors, or assigns of the
respective parties hereto.

Sec. 9. Unlawful interest. No Member of. or Delegate
to, Congress, or Resident Commissioner, after his

WITNESS TO SIGNATURE OF LESSEE

(I/ this lease is executed by a corporation, it must bear the corporate seal)

(Signature of Lessee)

(0) Royalty

electron or appointment, or either before or after he has
qualified and during his continuance in office, and no
officer, agent, or employee of the Department of the
Interior, except as provided in 43 CFR 7.4(a)(I), shall
be admitted to any share or part in this lease or derive
any benefit that may arise therefrom; and the provisions
of Section 3741 of the Revised Statutes of the United
States, as amended (41 U.S.C. Sec. 22), and Sections
431, 432, and 433, Title 18, U.S.C., relating to con-
tracts, enter into and form a part of this lease so far as
the same may be applicable.

THE UNITED STATES OF AMERICA

(Title)

November 21, 1966
(Date)

(Signature of Lessee)

To pay the lessor a royalty of 17t oents a ton of 2,000 pounds for coal mined for
the first 10 years of the lease and 20 oents a ton for the remainder of the first
20-year period suooeeding the exeoution of this lease.

/lll-
Initial

D-42



Form 3103-2
(October 1964)

(fo rm e r-ly 4-216)

UNITED STATES
DEP ARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

'STIPULATION FOR LANDS UNDER JURISDICTION OF DEPARTMENT OF AGRICULTURE *

\U
C) 0",

The lands embraced in this lease or permit being under the jurisdiction of the Secp;;tary of Ag~ulture,· the lessee or
permittee hereby agrees: ;;; ~.. .~.~.

~:;:::r:

Agricul ture, which C7~~~shall, not be less than the
current rates of P5t~;?;revailing in 11113:; vicinity for
services of a sim~~aracte~ ProU:j...dfd, that if the
lessee or permittEii£ his employees, ~tractors, sub-

C>contractors, or employees of contra~~s or subcon-
tractors, caused or could hJi\~ pre~~ed the origin
or spread of said fire or fires , no ~ment shall be
made for services so rendered~

(1) To conduct all operations authorized by this Ieas e
or permit with due regard for good land management,
not to cut or destroy timber without first obtaining
permission from the authorized representative of the
Secretary of Agriculture, and to pay for all such timber
cut or destroyed at the rates prescribed by such repre-
sentative; to avoid unnecessary damage to improvements,
timber, crops, or other cover; unless otherwise author-
ized by the Secretary of Agriculture, not to drill any
well, carryon operations, make excavations, construct
tunnels, drill, or otherwise disturb the surface of the
lands within 200 feet of any building standing on the
lands and whenever required, in writing, by the author-
ized representative of the Secretary of Agriculture to
fence or fill all sump holes, ditches, and other ex-
cavations, remove or cover all debris, and so far as
reasonably possible, restore the surface of the lands
to their former condi tion, including the removal of
structures as and if required, and when required by such
representative to bury all pipelines below plow depth.

(2) To do all in his power to prevent and suppress
forest, brush, or grass fires on the lands and in their
vicinity, and to require his employees, contractors,
subcontractors, and employees of contractors or sub-
contractors to do likewise. Unless prevented by
circumstances over which he has no control, the lessee
or permittee shall place his employees, contractors,
subcontractors, and employees of contractors and sub-
contractors employed on the lands at the disposal
of any authorized officer of the Department of
Agriculture for the purpose of fighting forest, brush,
or grass fires on or originating on the lands or on
adjacent areas or caused by the negligence of the
lessee or permittee or his employees, contractors,
subcontractors and employees of contractors and sub-
contractors, with the understanding that payment for
such services shall be made at rates to be determined
by the authorized representative of the Secretary of

During periods of serious fire dan ger to forest, brush,
or grass, as may be specified by the authorized
representative of the Secretary of Agriculture, the
lessee or permittee shall prohibit smoking and the
building of camp and lunch fires by his employees,
contractors, subcontractors, and employees of
contractors or subcontractors within the area involved
except at established camps, and shall enforce this
prohibition by all means within his power: Provided,
that the authorized representative of the Secretary of
Agriculture may designate safe places where, after
all inflammable material has been cleared away, camp-
fires may be built for the purpose of heating lunches
and where, at the option of the lessee or permittee,
smoking may be permitted.

The lessee or permittee shall not burn rubbish, trash,
or other inflammable materials except with the
consent of the authorized representative of the
Secretary of Agriculture and shall not use explosives
in such a manner as to scatter inflammable rnate rial s
on the surface of the lands during the forest, brush,
or grass fire season, except as authorized to do so
or on areas approved by such representative.

The lessee or permittee shall build or construct such
fire lines or do such clearing on the lands as the
authorized representative of the Secretary of Agriculture
decides is essential for forest, brush, and grass fire
prevention which is or may be necessitated by the

* This form of stipulation may be used in connection
with leases and permits issued under the Acts of
February 25, 1920, as amended (30 U.S.C. 181 e t seq.);
August 7, 1947 (30 U.S.C. 351 et s e q.Y; February 7, 1927,
as amended (30 U.S.C. 281 et se q.); April 17, 1926, as
amended (30 U.S.C. 271 et s eq.}; October 20, 1914, as

amended (48 U.S.C. 432 e t s e q.]; June 28, 1944 (58 Stat 463
e t s eq.}; September 1, 1949 (30 U.S.C. 192c); June 30, 1950
(16 U.S.C. 508b); or under the authority of any of the Acts
cited in Section 402 of the President's Reorganization Plan
No. 3 of 1946 (5 U.S.C. 133y-16, Note).

D-43

---~ 



exercise of the privileges authorized by this lease or
permit, and shall maintain such fire tools at his
headquarters or at the appropriate location on the lands
as are deemed necessary by such representative.

(3) In the location, design, construction and main-
tenance of all authorized works, buildings, plants,
waterways, roads, telegraph or telephone lines, pipe-
lines, reservoirs, tanks, pumping stations, or other
structures or clearance, the lessee or permittee shall
do all things reasonably necessary to prevent or reduce
to the fullest extent scarring and erosion of the lands,
pollution of the water resources and any damage to
the watershed. Where construction, operation, or
maintenance of any of the facilities on or connected
with this lease or permit causes damage to the water-
shed or pollution of the water resources, the lessee
or permittee agrees to repair such damage and to take
such corrective measures to prevent further pollution
or damage to the watershed as are deemed necessary
by the authorized representative of the Secretary
of Agriculture.

(4) To pay the lessor or permitter or his tenant or the
surface owner or his tenant, as the case may be, for
any and all damage to or destruction of property caused
by the lessee's or permittee's operations hereunder;
to save and hold the lessor or permitter or the surface
owner or their tenants harmless from all damage or
claims for damage to persons or property resulting
from the lessee's or permittee's operations under this
lease or permit.

(5j To recognize existing uses and commitments,
in the form of Department of Agriculture grazing, timber
cutting, and special use permits, water developments,
ditch, road, trail, pipeline, telephone line, and fence
rights-of-way and other similar improvements, and to
conduct his operations so as to interfere as little as
possible with the rights and privileges granted by these
permits or with other existing uses.

(6) To install and maintain cattle guards to prevent
the passage of livestock in any openings made in
fences by the lessee or permittee or his contractors
to provide access to the lands covered by this lease
or permit for automotive and other equipment.

(7) If lessee or permittee shall construct any camp
on the lands, such camp shall be located at a place
approved by the authorized representative of the
Secretary of Agriculture, and such representative shall
have authority to require that such camp be kept in
in a neat and sanitary condition.

(8) To comply with all the rules and regulations of
the Secretary of Agricul ture governing the national
forests or other lands under his jurisdiction which are
embraced in this lease or permit.

(9) Unless otherwise aut'iori zed, prior to the beginning
of operations to appoint and maintain at all times
during the term of this lease or permit a local agent
upon whom may be served written orders or notices
respecting matters contained in this stipulation, and
to inform the authorized representative of the Secretary
of Agriculture, in writing, of the name and address
of such agent. If a substitute agent is appointed, the
lessee or permittee shall immediately so inform the
said representative.

(10) To address all matters relating to this stipulation
to (District TIane;er

at 213 North S~~ond
Douglas, Viyoming82633

who is the authorized representative of the Secretary
of Agriculture, or to such other representative as may
from time to time, be designated, provided that such
designation shall be in writing and be delivered to
the lessee or permittee or his agent.

(11) If all or any part of the lands lie within a municipal
watershed, or are, in the opinion of the authorized
representative of the -Secretary of Agriculture,
primarily valuable for watershed protection, the lessee
or permittee shall reseed or otherwise restore the
vegetative cover, as required by the authorized repre-
sentative of the Secretary of Agriculture, for watershed
protection and erosion prevention on any areas damaged
because of the operation.

GPO 844-923
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SUPPLEMENTAL STIPULATION TO
STIPULATION FOR LANDS UNDER JURISDICTION OF DEPARTMENT OF AGRICULTURE

To be attached to and made a part of Form 3103-2.

A. Applicable to Exploration Activities

At least two weeks before beginning any exploration work, including
access and work road location and construction, the lessee shall
prepare a ilLessee Exploration Plan" with the District Ranger of
Thunder Basin National Grasslands, Douglas. Wyoming. The plan shall
be prepared in triplicate. including maps. for approval by the Forest
Supervisor. Such approval will be conditioned on reasonable require-
'"ents needed to prevent soil erosion, water pollution. and unnecessary
damages to the surface vegetation and other resources of the United
States and to provide for the restoration of the land surface and
vegetation. The plan shall contain all such provisions as the Forest
Service may deem necessary to maintain proper management of the lands
and resources within the exploration area.

Where appropriate, depending upon the location and type of operation,
the Forest Supervisor may require the plan to contain. at a minimum.
the following items:

(a) The location. construction specifications. maintenance program.
and estimated use by the lessee. his employees and agents. of
all access and work roads.

(b) The location and extent of any and all areas to be occupied
during the explorations.

(c) The methods to be used in the explorations, including disposal
of waste material.

(d) The size and type of equipment to be used in the explorations.

(e) The capacity. size. character, standards of construction and
location of all structures and facilities to be constructed.

(f) Typical profiles of cuts and fills of all areas to be graded
for the installation of structures and facilities.

(g) The location and size of areas upon which vegetation will be
destroyed and/or soil laid b~re and the steps which will be
taken to pr~vent and control soil erosion thereon. including
but not limited to the proposed program for rehabilitation
and revegetation of these disturbed lands both during and
upon cessation of explorations.

(h) The steps which will be taken to prevent water pollution.
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(i) The character, amount, and time of use of explosives or fire,
including safety precautions which will be taken during their
use.

(j) The coordination and rehabilitation measures that will be
taken to protect other uses of the land, permitied livestock,
and wildlife:

If; later explorations require departure from or additions to the
approved plan, these revisions or amendments, together with justifica-
tion statement for proposed revisions, will be submitted to the
Diatrict Ranger for approval of the Forest Supervisor.

Any and all operations conducted in advance of approval of an
origina~, revised, or amended exploration plan, or which are not
in accord with an approved plan, constitute a violation of the terms
of this lease and the Forest Service reserves the right to close
down explorations umtil such corrective action, as is deemed necessary,
is taken by the lessee.

2. To guarantee the successful rehabilitation and revegetation of
abandoned exploration sites, roads and other disturbed areas, as
pJ;'ovided for in the "Lessee Exploration Plan," paragraph (1) above,
the lessee will furnish the Forest Service a surety bond in the
amount of Ten Thousand and NoI100 Dollars ($10,000.00) prior to
undertaking any work on the lease area. Provided that, in the event
the work is conducted in separate phases, each phase will be covered
by a separate bond in the minimum amo:unt of Ten Thousand and No/lOa
Dollars ($10,000.00) before the start of any work on each phase.
In lieu of surety bond, the lessee may deposit into a Federal
Depository cash, through the Unit Collection Officer, Medicine Bow
National Forest, or negotiable securities through the Regional
Fiscal Agent, U. S. Forest Service, Bldg. 85, Denver Federal Center,
Denver, Colorado 80225 in the amounts stated above or each separately
bonded phase area. As soon as the lease area has been successfully
rehabilitated and revegetated and approved in writing by the Forest
Supervisor, surety will be notified, or cash deposits returned without
interest, or securities returned without interest. The lessee agrees
that all monies or deposits in lieu thereof, deposited under this
authority may be retained by the United States to cover the cost
of any said restoration and rehabilitation rendered necessary by
failure of the lessee to fulfill all and singular the requirements
assumed hereunder without prejudice whatever to any other rights
and remedies of the United States.

3. No occupancy of the surface of the following areas is authorized
Iby this lease. The lessee is, however, authorized to employ
directional drilling to explore the mineral resources under these
areas provided that such drilling or other works will not dis~1,I:t"b
the surface area or otherwise interfere with their use by tpe
Forest Service. It is understood and agreed that the use of these
areas for National Forest Plp-,poses is .superior to any other use.
The excluded areas are:
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(a) Within the normal highwater line of any and all lakes,
ponds, and reservoirs located within the lease area.

(b) Within 200 feet of the normal highwater line of any and
all live streams in the area.

(c) Within 4PO feet of any and all springs and we~ls within
th~ halllEl a:!;"u,o

(r!) Within 400 feet of any improvements either owned, permitted,
leased or otherwise authorized by the Forest $ervice.

Tie distances in subparagraphs (8), (b), (c), and (d)J may be
rduced when specifically agreed to in the exploration plan, and
[Jd-agraph (1).

B. ~B:'..L~:::bleto Production (operation) Activities
1. tile lessee, before the start of any mining operations, agrees to

enter into such additional specific stipulations with the Forest
Service covering the lessee's mining operations as are deemed
n"cessary and appropriate, depending upon the mining methods to
be used and current mining and restoration technology, to meet
the following land management principles:
(a) Maintain and protect the areas which will be either

directly or indirectly affected by the lessee's mining
operations to minimize the effect on grazing capabilities.

(b) Install structures and facilities and revegetate disturbed
areas to protect the soil from excessive erosi,on and.return
the land to a usable condition.

(c) Take all measures reasonabiy necessary to minimize the
pol~ution and contamination of the surface and subsurface
water sources.

(d) Protect, insofar as is practicable, improvements owned or
authorized by the Forest Service, and restore or replace
these said improvements in event they must be destroyed or
disturbed by the lessee's mining operations.

2. The lessee shall prepare in triplicate and submit an annual operat-
ing plan to the Forest Supervisor which will include as a minimum:

(a) The mining operating areas and the m~thods of operation
planned for each area.

(b) The areas to be treated and details of the rehabilitation
and revegetation measures to be initiated in the planning
year to meet· the stipulated requirements of the Forest
Service.
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(c) The location and construction specifications of all roads
necessary for the mining operation during the planning year.

(d) The steps to be taken to minimize water pollution and soil
erosion.

(e) The correlation of the mining operations with the Forest
Service1s use and management of the lands not included in
that year's operating plan.

3. The lessee shall submit to the Forest Supervisor an anrual progress
map and report of mining, restoration, and revegetation operations.

4. The lessee shall furnish performance bonds as required by the
Forest Supervisor to guarantee fulfillment of the stipulations,
entered under (1) above, and the operating plans, prep~ed under
(2) above.

5. The Forest Service reserves the right to amend, alter, or other-
wise change during the life of the lease, any and all stipulations
necessary to meet the land management principles outlined in
paragraph (1) above provided that before any such amendments,
alterations, and other changes are made, the lessee shall be
invited to make any comments as he may deem necessary and, pro-
vided further, that no such amendments, alterations, and changes
in these stipulations shall be made unless agreed to in writing
by the lessee and the Forest Service.

6. The Forest Service reserves the right to manage and use all lands
administered by it which are embraced within the lease for such
purposes as they may deem desirable, provided, that this use and
management shall not interfere or conflict with the current
mining operations of the lessee.
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WSO 1510-5
(Dec. '65)

EQUAL OPPORTUNITY

Non-discrimination c1auses1 regarding "Equal Opportunity;;.

in the attached permit/lease are amended by deleting

references to the President's Committee on Equal Employment

OpportunitY1 Executive Order No. 10925 of March 6. 1961. as

amended, and Section 303 of Executive Order No. 10925 of

March 6, 1961, as amended; and substituting therefor the

Secretary of Labor, Executive Order No. 11246 of September 24.

1965, and Section 204 of Executive Order No. 11246 of

September 24, 1965, respectively.
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Form 3130-1
(October 1966)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

COAL LEASE

I
Land Office Serial Number

WYoMING

!._J W-5036

ThIS lease, entered into on uEC 1 1367 , by the United States of America, the lessor I

through the Bureau of Land Management, and Humble oil & Refining Company
P. O. Box 2180
Houston, Texas 77001

the lessee,
pursuant and subject to the terms and provisions of the Act of February 25, 1920 (41 Stat. 437) as amended, herein-
after referred to as the Act, and to all reasonable regulations of the Secretary of the Interior now or hereafter in force
which are made a part hereof,

WITNESSETH:

Sec. 1. Rights 01 Lessee. The lessor, in consideration of the rents and royalties to be paid and the conditions to be
observed as hereinafter set forth does hereby grant and lease to the lessee the exclusive right and privilege to mine
and dispose of all the coal in the following-described tracts of land, snuate d in the State of Wyoming

T. 51 N., R.
Sec. 3:
Sec. 4:
Sec. 5:
Sec. 6:
Sec. 9:
Sec. 10:
Sec. 11:
Sec. 14:
Sec. 15:

T. 52 N., R.
Sec. 31:
Sec. 33:

72 W., 6th Prin. Mer.
S~·NWt,swt
All
S~N!, S~
Lots 1, 2, 3, 4, 5, 6, 7, SEtNEt, SEtNWt,E~t, SE~
All
All
All
All
N~,N~!
72 W., 6th Prin. Mer.
S~E1.
f "1 1

W2, W~E4

containing 5,457.47 acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for market,
the manufacture of coke or other products of coal, the housing and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may reasonably be required in the exercise of the rights and privi-
leges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond. To maintain the bond furnished upon
the issuance of this lease, which bond is conditioned
upon compliance with all the provisions of the lease,
and to increase the amount or furnish such other bond
as may be required.

(b) Rental. To pay the lessor annually, in ad-
vance, for each acre or fraction thereof covered by this
lease, beginning with the date hereof, the following
rentals: 25 cents for the first year; SO cents for the
second, third, fourth, and fifth years, respectively; and
$1 for the sixtb and each succeeding year during the
continuance of the lease, such rental for any year to be
credited against the first royalties as they accrue under
the lease during the year for which the rental was paid.

(c) Royalty. To pay the lessor a royalty of
cents on every ton of 2,000 pounds of coal mined during
the first 20 years succeeding the execution of this
lease. Royalties shall be payable quarterly within

30 days from the expiration of the quarter in which the
coal is mined. For additional royalty terms
see last page.

(d) Minimum production. Beginning with the sixth
year of the lease, except when operations are inter-
rupted by strikes, the elements, or casualties not
attributable to the lessee, or unless on application and
showing made, operations shall be suspended when
market conditions are such that the lessee cannot op-
erate except at a loss or suspended for the other
reasons specified in Section 39 of the Act, to mine coal
each year and pay a royalty thereon to a value of $1 per
acre or fraction thereof. Operations under this lease
shall be continuous except in circumstances described
or unless the lessee shall pay a royalty, less rent, on
such minimum amount of the leased deposits, for one
year in advance, in which case operations may be
SUSpended for that year.

(e) Payments. To make rental payments to the
Manager of the appropriate Land Office, except that
when this lease becomes productive the rentals and

ORIGINAL
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royalties shall be paid to the appropriate regional
mining supervisor of the United States Geological
Survey, with whom all reports concerning operations
under the lease shall be filed. All remittances to the
manager of the land office shall be made payable to
the Bureau of Land Management, those to the Geological
Survey shall be made payable to the United States
Geological Survey.

(IJ Plats, reports, maps. At such times and in
such form as the lessor may prescribe, to furnish a plat
showing development work and improvements on the
leased lands and a report with respect to stockholders,
investment, depreciation, and costs. To furnish in such
form as the lessor may prescribe, within 30 days from
the expiration of each quarter a report covering such
quarter, certified by the superintendent of the mine, or
by such other agent having personal knowledge of the
facts as may be designated by the lessee for such
purpose, showing the amount of leased deposits mined
during the quarter, the character and quality thereof,
amount of its products and byproducts disposed of and
price received therefor, and amount in storage or held
for sale. To keep and prepare maps of the leased lands
in accordance with the appropriate regulations.

(g) Weights. To determine accurately the weight
or quantity and quality of all leased deposits mined,
and to enter· accurately the weight or quantity and
quality thereof in due form 'in books to be kept and
preserved by the lessee for such purposes.

(b) Inspection. To permit at all reasonable times
(1) inspection by any duly authorized officer of the
Department, of the leased premises and all surface and
underground improvements, works , machinery, equipment,
and all books and records pertaining to operations and
surveys or investigations under this lease; and (2) the
lessor to make copies 'Of and extracts from any or all
books and records pert-aining to operations under this
lease, if desired.

(i) Assignment. TofHe- for approval in the ap-
propriate land office within: 90 days from the date of
execution, any assignment -or transfer made of this
lease, whether by direct assignment,· operating agree-
ment, working or royalty interest, or otherwise. Such
instrument will take effect the first day of the month
following its approval by the Bureau of Land Manage-
ment, or if the assignee requests, the first day of the
month of approval. The showing required to be made
with an assignment or transfer is set forth in the
appropriate regulations.

(jJ Equal O/Jportllnily clause. During the per-
formance of this contract the lessee agrees as fol lows:

(1) The lessee will not discriminate against
any employee or applicant for 'employment because of
race, creed, color, or national origin. The lessee will
take affirmative action to ensure that applicants are
employed, and that employees are treated during em-
ployment, without regard to their race, creed, color, or
national origin. Such action shall include, but not be
limi ted to the following: employment, upgrading, de-
motion, or transfer; recruitment or recruitment adver-
tising; layoff or termination; rates of payor other forms
of compensation; and selection for training, including
apprenticeship. The lessee agrees to post in conspic-
uous places, available to employees and applicants
for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrim-
ination clause.

(2) The lessee will, in all solicitations or
advertisements for employees placed 'by or on behalf
of the lessee, state that all qualified applicants will
receive consideration for employment without regard to
race, creed, color, or r.at ional origin.

(3) The lessee will send to each labor union
or representative of workers with which he has a col-
lective bargaining agreement or other contract or under-
standing, a notice, to be provided by the agency
contracting officer, advising the labor union or workers'
representative of the lessee's commitments under
Section 202 of Executi ve Order No. 11246 of Sep-
tember 24, 1965, and shall post copies of the notice
in conspicuous places available to employees and ap-
plicants for employment.

(4) The lessee will comply with all provisions
of Executive Order No. 11246 of September 24. 1965,
and of the rules, regulations, and relevant orders of
the Secretary of Labor.

(5) The lessee will furnish all information
and reports required by Executive Order No. 11246 of
September 24, 1965, and by the rules. regulations, and
orders of the Secretary of Labor, or pursuant thereto,
and will permit access to his books, records, and ac-
counts by the contracting agency and the Secretary of
Labor for purposes of investigation to ascertain compli-
ance with such rules, regulations, and orders.

(6) In the event of the lessee's noncompliance
with the nondiscrimination clauses of this contract or
with any of such niles, regulations, or orders, this
contract may be cancelled, terminated or suspended
in whole or in part and the lessee may be declared
ineligible for further Government contracts in accord-
ance with procedures authorized in Executive Order
No. 11246 of September 24, 1965. and such other sanc-
tions may be imposed and remedies invoked as provided
in Executive Order No. 11246 of September 24. 1965.
or by rule, regulation, or order of the Secretary of
Labor, or as otherwise provided by law.

(7) The lessee will include the provisions of
Paragraphs (1) through (7) in every subcontract or
purchase order unless exempted by rules, regulations,
or orders of the Secretary of Labor issued pursuant to
Section 204 of Executive Order No. 11246 of Sep-
tember 24, 1965, so that such provisions will be binding
upon each subcontractor or vendor. The lessee will
take such action with respect to any subcontract or
purchase order as the contracting agency may direct
as a means of enforcing such provisions including
sanctions for noncompliance: Prollided, bnu.e uer, That
in the event the lessee becomes involved in, or is
threatened with, litigation with a subcontractor or
vendor as a result of such direction by the contracting
agency, the lessee may request the United States
to enter into such litigation to protect the interest
of the United States.

(k) Land disposed of with coal deposits reserved

to tbe United Stales. If the lands embraced herein have
been or shall hereafter be disposed of under laws re-
serving to the United States the deposits of coal therein,
to comply with all conditions as are or may hereafter be
provided by the laws and regulations reserving such
coal.

(I) Operati011s, wages, freedom of purchase. To
comply with the appropriate operating regulations,
to exercise reasonable diligence, skill, and care
in the operations of the property, and to carryon
all operations in accordance with approved methods and
practices as provided in the operating regulations,
having due regard for the prevention of injury to life,
health or property, and of waste or damage to any water
or mineral deposits; to fairly and justly weigh or meas-
ure the coal mined by each miner, to pay all wages due
miners and employees, both above and below ground, at
least twice each month in lawful money of the United
States; to accord all miners and employees complete
freedom of purchase; to restrict the workday to not
exceeding eight hours in anyone day for underground
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workers , except in cases of e rnerge r to employ no
boy under the age of sixteen and no girl or woman,
w ithout regard to age, in any mine below the surface;
unless the laws of the State otherwise provide, in which
case the State taws control.

im} Taxes. To pay when due) all taxes lawfully
assessed and levied under the laws of the State or the
United States upon improvements, output of mines, or
other rights) property, or assets of the lessee.

Inj ()uerriding roval t ies, Not to create) by assign-
ment or otherwise, an overriding royalty interest in
excess of 50 percent of the rate of royalty first payable
to the United States under this lease or an overriding
royalty interest which when added to any other out-
standing overriding royalty interest exceeds that Per-
centage) excepting, that where an interest in the lease-
hold or in an operating agreement is assigned, the
assignor may retain an overriding royalty interest in
excess of the above limitation if he shows to the
satisfaction of the Bureau of Land Management, that he
has made subst ant iai investments for improvements on
the land covered by the assignment.

(0) Delivery oj pre nri s e s ill case of forfeiture, In
case of forfeiture of this lease) to deliver up to the
lessor in good order and condition the land leased, in-
eluding all buildings, and underground timhering and
such other supports and structures as are necessary for
the preservation of the mine or deposit.

Sec. 3. The lessor expressly reserves:
(({,1 Rights rcs ori-o d, The right to permit for joint

or several use such easements or rights-of-way, in-
cluding easements in tunnels upon, through, or in the
land leased; occ upied , or used as may be necessary or
appropriate to the working of the same or other lands
containing the deposits described in the act, and the
treatment and s b iomc-nt of the products thereof by or
under authority of the Government, its lessees or
pe rrnit teex , and for other public purposes.

n lS/'OS Ii 10" S urt acc, The right to lease,
<eli , or otherw is,e dispose of the surface of the leased
lands under existing law or laws hereafter enacted, in-
:...ofa r as said surface- is not necessary for the usc of the
lessee in the extr ac t ion and removal of the coal therein,
cr to dispose of any resource in such lands which will
not unreasonably interfere with operations under this
lease.

(el ,\lono/Joly and lair prices, Full power and
authority to promulgate and enforce all the provisions of
section 30 of the act to insure the sale of the production
of said leased lands to the United States and to the
publ ir- at reasonable prices, to prevent monopoly, and
to safeguard the public welfare.

(d) Re ad ius tme nt of terms. The right reasonably
to readjust and fix royalties payable hereunder and other
terms and conditions at the end of 20 years from the
date hereof and thereafter at the end of each succeeding
2o..year period during the continuance of this lease
unless otherwise provided by law at the time of the ex-
piration of any such period. Unless the lessee files
objections to the proposed terms or a relinquishment of
the lease within 30 days after rec e ipt of the notice of
proposed terms for a 20~year period, he will be deemed
to have agreed to such terms.

(e) Waiver of conditions. The right to waive any
breach of the conditions contained herein, except the
breach of such conditions as are required by the act,
but any such waiver shall extend only to the particular
breach so waived and shall not limit the rights of the

lessor with respect t ty future breach; nor shall the
waiver of a particular cause of forfeiture pre vcnt can-
cellation of this lease for any other cause, or for the
same cause occurring at another time.

Sec. 4. Rcli nqurs bme nt of lease, Upon a s at is fuc t oty
show ing that the public interest will not be impaired,
the lessee may surrender the entire lease or any legal
subdivision thereof. A relinquishment lIIUSt be filed in
duplicate in the appropriate land office. Upon its
acceptance it shall be effective as of the date it is
filed, subject to the continued obligation of the lessee
and his surety to make payment of all accrued rentals
and royalties and to provide for the preservation of any
mines or productive works or permanent improvements
on the leased lands in accordance with the regulations
and terms of the lease.

Sec. 5. Prot ect ion '0/ tbv s ur iac o, nut ural resources.
({11d nn pro vcmcn ts The lessee agrees to take such rea-
sonable steps as may be needed to prevent operations,
including operation of operating plants on the leased
premises, from unnecessarily: (1) causing or contrib-
uting to soil erosion or damaging any forage and timber
growth on the leased lands or on Federal or non-Federal
lands in the vicinity; (2) polluting air and water; (3)
damaging crops, including forage, timber, or improve-
ments of a surface owne r; (4) damaging improvements
whether owned by the United States or by its permittees
or lessees; or (5) destroying, damaging, or removing fos-
sils, historic or preh istori c ruins, or artifacts: and upun
any partial or total relinquishment or the cancellation
or expiration of this lease, or at any other time prio r
thereto when required and to the extent deemed neces-
sary by the lessor to fill any sump holes, ditches, and
other excavations, remove or cover all debris, and, so
far as reasonably possible, restore the surface of the
leased land and access roads to its former condition,
including the removal of structures as and if required.
The lessor may prescribe the steps to be taken and res-
toration to be made with respect to the leased lands
and improvements thereon, whether or not owned by the
United States.

Sec. 6. Removal of cfj uip me nt, e t c., on termination of
l ea s e, Upon termination of this lease, by surrender or
forfeiture, the lessee shall have the privilege at any
time within a period of gO days thereafter of removing
from the premises all machinery) equipment, tools and
materials, except underground timbering placed by the
lessee in or on the leased lands, which are necessary
for the preservation of the mine. Any materials, tools,
appliances) machinery, structures, and equipment,
subject to removal as above provided, which are allowed
to remain on the leased lands shall become the property
of the lessor on expiration of the gO-day period or such
extension thereof as may be granted because of adverse
climatic conditions, but the lessee shall remove any or
all of such property where so directed by the lessor.

Sec. 7. Proce e dings in case of default. If the lessee
shall not comply with any of the provisions of the act
or the regulations thereunder or default in the perform-
ance or observance of any of the provisions of this
lease, and such default shall continue for a period of
30 days after service of written notice thereof by the
lessor, the lessor may institute appropriate proceedings
in a court of competent jurisdiction for the forfeiture
and cancellation of this lease as provided in section 31
of the act. If the lessee fails to take prompt and nec-
essary steps to prevent loss or damage to the mine,
property) or premises, or danger to the employees, the
lessor may enter on the premises and take such rneas-
ures as may be deemed necessary to prevent such loss
or damage or to correct the dangerous or unsafe c on-
dition of the mine or works thereof, which shall 'be at
the expense of the lessee. However, the lessee shall
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not be held responsible for delays or casualties
occasioned by causes beyond the lessee's control.

Sec. 8. Heirs and successors in interest. Each ob-
ligation hereunder shall extend to, and be binding upon,
and every benefit hereof shall inure to, the heirs,
executors, administrators, successors, or assigns of the
respective parties hereto.

Sec. 9. Unlawful interest. No Member of, or Delegate
to, Congress, or Resident Commissioner, after his

WITNESS TO SIGNATURE OF LESSEE

Attest

e lection or appointment, or either before or after he has
qualified and during his continuance in office, and no
officer, agent, or employee of the Department of the
Interior, except as provided in 43 CliR 7.4(a)(I), shall
be admitted to any share or part in this lease or derive
any benefit that may arise therefrom; and the provisions
of Section 3741 of the Revised StatuIes of the United
States, as amended (41 U.S.C. Sec. 22), and Sections
431, 432, and 433, Title 18, U.S.C., relating to con-
tracts, enter into and form a part of this lease so far as
the same may be applicahle.

THE UNITED STATES OF AMERICA

D8n;,;! -t.
r,,~;c"c,nt

(Title)

Ni-v j 1567
(Date)

,ruMBLE OIL & REFINING COMPANY
0, K. a!j to

<-;l<--4-"/
/"',.;. '¢~gnature of Lessee)

G. H. Shipley, Vice President

(Signature of Lessee)

(I/ this lease is executed by a corporation, it must bear the corporate seal)

(Signature of Lessee)

(c) Royalty:
To pay the lessor a royalty of 17~ cents a ton of 2,000 pounds for coal mined for
the first 10 years of the lease and 20 cents a ton for the remainder of the first
20 year period succeeding the execution of this lease •

.. ) .f4'
Initial

Special Stipulation:
The lessee will notify the District Manager, Bureau of Land Management, 300 North
Center Street, Casper, Wyoming, of his plans for mining prior to commencement of
any operations.

Initial

0.' -c i- QA/C l\\ >

\ ,,<', t~'l-;t-_~
/~ ,1..

r,''T'~'----
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WSO sioo- 3
(~ev. July 1967)

Serial No. W-5036

Lease and Permit Amendment

CONDITIONS FOR THE PROTECTION OF
THE SURFACE, NATURAL .RESOURCES, AND IMPROVEMENTS

The lessee/permittee agrees to take such reasonable steps as may
be needed to prevent operations from unnecessarily: (1) causing
or contributing to soil erosion or damaging any forage and timber
growth thereon, or on Federal and non-Federal lands in the
v1.cinity; (2) polluting water; (3) damaging crops, including
forage, timber, or improvements of a surface owner; or (4)
damaging improvements whether owned by the United States or by
its permittees or lessees; and upon any partial or total relin~
quisr~ent or the cancellation or expiration of this lease, or
at any other time prior thereto when required and to the extent
deemed necessary by the lessor, to fill any sump holes, ditches,
and other excavations, remove or cover all debris, and, so far
as reasonably possible, restore the surface of the leased land
and access roads to their former condition, including the re-
moval of structures as and if reqUired. The lessor may prescribe
the steps to be taken and restoration to be made, with respect
to lands of the United States and improvements thereon.

HUMBLE OIL & REFINING COMPANY
Lessee7Permittee

By

Vice President
Title
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For, '. 3130-1
(October 1967) UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

COAL LEASE

This lease, entered into on SEP 1 1970

922
Land Office Serial Number

10-23928

, by the United States of America, the lessor,

through the Bureau of Land Management, and Kerr-McGee Corporation
Kerr-McGee Building
Oklahoma City, Oklahoma. 73102

, the lessee,
pursuant and subject to the terms and provisions of the act of February 25, 1920 (41 Stat. 437), as amended, he re in-
after referred to as the act, and to all reasonable regulations of the Secretary of the Interior now or hereafter in force
which are made a part hereof,

WITNESSETH:

Sec. 1. Rights uf Lessee. The lessor, in consideration of the rents and royalties to be paid and the conditions to be
observed as hereinafter set forth does hereby grant and lease to the lessee the exclusive right and privilege to mine
and dispose of all the coal in the following-described tracts of land, situated in the State of Wyoming

T. 43 N., R.
Sec. 6:
Sec. 7:

T. 43 N., R.
Sec. 1:
Sec. 2:
Sec. 3:
Sec. 10:
Sec. ll:
Sec. 12:
Sec. 14:
Sec. 15:

69 10., 6th P.M.,
Lot 7
Lota 1, 2, 3, EtNwt, NEiBWt
70 w., 6th P.M'iLots 2, 3, 4, S~, S~
All
All
All!t, NEiBWt, NWtsEt
~l ElBEt-1~tNW:t, S¥JWt
N2,

containing 4,191.84 acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for market,
the manufacture of coke or other products of coal, the housing and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may reasonably be required in the exercise of the rights and privi-
leges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond. To maintain the bond furnished upon
the issuance of this lease, which bond is conditioned
upon compliance with all the provisions of the lease,
and to increase the amount or furnish such other bond
as may be required.

Ib) Rental. To pay the lessor annually, in ad-
vance, for each acre or fraction thereof covered by this
lease, beginning with the date hereof, the following
rentals: 25 cents for the first year; SO cents for the
second, third, fourth, and fifth years, respectively; and
$1 for the sixth and each succeeding year during the
continuance of the lease, such rental for any year to be
credited against the first royalties as they accrue under
the lease during the year for which the rental was paid.

For additional rental terms, see last page.
Ie) Royalty. To pay the lessor a royalty of

cents on every ton of 2,000 pounds of coal mined during
the first 20 years succeeding the execution of this
lease. Royalties shall be payable quarterly within

30 days from the expiration of the quarter in which the
coal is mined. For additional royalty terms,
see last page.

(el) Minimum production. Beginning with the sixth
year of the lease, except when operations are inter-
rupted by strikes, the elements, or casualties not
attributable to the lessee, or unless on application and
showing made, operations shall be suspended when
market conditions are such that the lessee cannot op-
erate except at a loss or suspended for the other
reasons specified in section 39 of the act, to mine coal
each year and pay a royalty thereon to a value of $1 per
acre or fraction thereof. Operations under this lease
shall be continuous except in circumstances described
or unless the lessee shall pay a royalty, less rent, on
such minimum amount of the leased deposits, for one
year in advance, in which case operations may be
suspended for that year.

Ie) Payments. To make rental payments to the
manager of the appropriate land office, except that
when this lease becomes productive the rentals and

ORIGINAL
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royalties shall be paid to the appropriate Regional
Mining Supervisor of the United States Geuhl>E,ic;il
Survey, with whom all reports concerning oper a t ious
under the lease shall be filed. AU remittances to the
Manager of the Land Office shall be made payable to
the Bureau of Land Management, those to the Ge ol og.icu1
Survey shall be made payable to the United States
Geological Survey.

(f) Plats, reports, maps. At such times and in
such form as the lessor may prescribe, to furnish a plat
showing development work and improvements on the
leased lands and a report with respect to stockholders,
investment, depreciation, and costs. To furnish in such
form as the lessor may prescribe, within 30 days from
the expiration of each quarter a report covering such
quarter, certified by the superintendent of the mine, or
by such other agent having personal knowledge of the
facts as may be designated by the lessee for such
purpose, showing the amount of leased deposits mined
during the quarter, the character and quality thereof,
amount of its products and byproducts disposed of and
price received therefor, and amount in storage or held
for sale. To keep and prepar-e maps of the leased lands
in accordance with the appropriate regulations.

(g) IJleights. To determine accurately the weight
or quantity and quality of all leased deposits mined,
and to enter accurately the weight or quantity and
quality thereof in due form in books to be kept and
preserved by the lessee for such purposes.

(b) l ns pec tion. To permit at all reasonable times
(1) inspection by any duly authorized officer of the
Department, of the leased premises and all surface and
underground improvements, works, machinery, equipment,
and all books and records pertaining to operations and
surveys or investigations under this lease; and (2) the
lessor to make copies of and extracts from any or all
books and records pertaining to operations under this
lease, if desired.

ti) Assignment. To file [or approval in the ap-
propriate Land Office within 90 days from the date of
execution, any assignment or transfer made of this
lease, whether by direct assignment, operating agree-
ment, working or royalty interest, or otherwise. Such
instrument will take effect the first day of the month
following its approval by the Bureau of Land Manage-
ment, or if the assignee requests, the first day of the
month of approval. The showing required to be made
with an assignment or transfer is set forth in the
appropriate regulations.

(I) r:qual 0l)l)ortlinity clause. During the per-
formance of this contract the lessee agrees as follows:

(1) The lessee will not discriminate against
any employee or applicant for employment because of
race, creed, color, or national origin. The lessee will
take affirmative action to ensure that applicants are
employed, and that employees are treated during em-
ployment, without regard to their race, creed, color, or
national origin. Such action shall include, but not be
limited to the following; employment, upgrading, de-
motion, or transfer; recruitment or recruitment adver-
tising; layoff or termination; rates of payor other forms
of compensation; and selection for training, including
apprenticeship. The lessee agrees to post in consp lc-
uou places, available to employees and applicants
for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrim-
ination clause.

(2) The lessee will, in all solicitations or
-rdvert isemen ts for employees placed by or on behalf
oi the lessee, state that all qualified applicants will
receive consideration for employment without regard to
race, creed, color, or national origin.

wi s':OWJ IL'

01 representative of workers wifi: w'uch he !-n.is a col-

le cti ve bar ga in ing agrceme\lt or other conr r act or un.Ie r-
staodlng, a notice, to be provided by the agency
contracting officer. advising the labor unir.n 01 workers'

rep rexe-ntati ve of the lessee's commitments under
Section 202 of Executive Order No. 117.46 of Sep-
tember 24, 1965, and shall post copies of the notice
in conspicuous places available to employees and ap-
plicants for employment.

(4) The lessee will comply with all provisions
of Executive Order No. 11246 of September 24, 1965,
and of the rules, regulations, and relevant orders of
the Secretary of Labor.

(5) The lessee will furnish all information
and reports required by Executive Order No. 11246 of
September 24, 1965, and by the rules, regulations, and
orders of the Secretary of Labor, or pursuant thereto,
and will permi t access to his books, records, and ac-
counts by the contracting agency and t.ie Secretary of
Labor for purposes of investigation to ascertain compli-
ance with such rules, regulations, and orders.

(6) In the event of the lessee's noncompliance
with the nondiscrimination clauses of this contract or
with any of such rules, regulations, or orders, this
contract may be cancelled, terminated or suspended
in whole or in part and the lessee may be declared
ineligible for further Government contracts in accord-
ance with procedures authorized in Executive Order
No. 11246 of September 24, 1965, and such other sanc-
tions may be imposed and remedies invoked as provided
in Executive Order No. 11246 of September 24, 1965,
or by rule, regulation, or order of the Secretary of
Labor, or as otherwise provided by law.

(7) The lessee will include the provisions of
Paragraphs (1) through (7) in every subcontract or
purchase order unless exempted by rules, regulations,
or orders of the Secretary of Labor issued pursuant to
Section 204 of Executive Order No. 11246 of Sep-
tember 24, 1965, so that such provisions will be binding
upon each subcontractor or vendor. The lessee will
take such action with respect to any subcontract or
purchase order as the contracting agency may direct
as a means of enforcing such provisions including
sanctions for noncompliance: Provided, however, That
in the event the lessee becomes involved in, or is
thre atene d with, litigation with a subcontractor or
vendor as a result of such direction by the contracting
agency, the lessee may request the United States
to enter into such litigation to protect the interest
of the United States.

(k) Land disposed of with coal deposits reserved
to the United States. If the lands embraced herein have
been or shall hereafter be disposed of under laws re-
serving tothe United States the deposits of coal therein,
to comply with all cone it ions as are or may hereafter be
provided by the laws and regulations reserving such
coal.

(I) Operations, wages. freedom of purchase. To
comply with the appropriate operating regulations,
to exercise reasonable diligence, skill, and care
in the operations of the property, and to carryon
all operations in accordance with approved methods and
practices as provided in the operating regulations,
having due regard for the prevention of injury to life,
health or property, and of waste or damage to any water
or mineral deposits; to fairly and justly weigh or meas-
ure the coal mined by each miner, to pay all wages due
miners and employees, both above and below ground, at
least twice each month in lawful money of the United
States; to accord all miners and employees complete
freedom of purchase; to restrict the workday to not
exceeding eight hours in anyone day for underground

D-56

j 

The lessee l l each labor un iou 



workers] except in cases of e merg- ': to employ no
boy under the age of sixteen and .. -.1 girl or woman,
without regard to age, in any mine below the surface;
unless the laws of the State otherwise provide, in which
case the State laws control.

(m) Taxes. To pay when due, all taxes lawfully
asseaseo and levied under the laws of the State or the
United States upon improvements, output of mines, or
other rights, property, or assets of the lessee.

(n) Overriding royalties. Not to create, by assign-
ment or otherwise, an overriding royalty interest in
excess of 50 percent of the rate of royalty first payable
to the United States under this lease or an overriding
royalty interest which when added to any other out-
standing overriding royalty interest exceeds that per-
centage, excepting, that where an interest in the lease-
hold or in an operating agreement is assigned, the
assignor may retain an overriding royalty interest in
excess of the above limitation if he shows to the
satisfaction of the Bureau of Land Management, that he
has made substantial investments for improvements on
the land covered by the assignment.

(0) Delivery of premises in case of forfeiture. In
case of forfeiture of this lease, to deliver up to the
lessor in good order and condition the land leased, in-
cluding all buildings, and underground timbering and
such other supports and structures as are necessary for
the preservation of the mine or deposit.

Sec. 3. The lessor expressly reserves:
(a) Rights reserved. The right to permit for joint

or several use such easements or rights-of-way, in-
cluding easements in tunnels upon, through, or in the
land leased, occupied, or used as may be necessary or
appropriate to the working of the same or other lands
containing the deposits described in the Act, and the
treatment and shipment of the products thereof by or
under authority of the Government, its lessees or
permittees, and for other public purposes.

(bJ Disposition of surface. The right to lease,
sell, or otherwise dispose of the surface of the leased
lands under existing law or laws hereafter enacted, in-
sofar as said surface is not necessary for the use of the
lessee in the extraction and removal of the coal therein,
or to dispose of any resource in such lands which will
not unreasonably interfere with operations under this
lease.

(c} Monopoly and fair prices. Full power and
authority to promulgate and enforce all the provisions of
Section 30 of the Act to insure the sale of the prnduction
of said leased lands to the United States and to the
public at reasonable prices, to prevent monopoly, and
to safeguard the public welfare.

(dJ Readjustment of terms. The right reasonably
to readjust and fix royalties payable hereunder and other
terms and conditions at the end of 20 years from the
date hereof and thereafter at the end of each succeeding
2D-year period during the continuance of this lease
unless otherwise provided by law at the time of the ex-
piration of any such period. Unless the lessee files
objections to the proposed terms or a relinquishment of
the lease within 30 days after receipt of the notice of
proposed terms for a 20-year perind, he will be deemed
to have agreed to such terms.

(e) Waiver of conditions. The right to waive any
breach of the conditions contained herein, except the
breach of such conditions as are required by the Act,
but any such waiver shall extend only to the particular
breach so waived and shall not limit the rights of the

lessor with respect any future breach; nor shall the
waiver of a particul.. cause of forfeiture prevent can-
cellation of this lease for any other cause, or for the
same cause occurring at another time.

Sec. 4. Relinquishment of lease. Upon a satisfactory
showing that the public interest will not be impaired,
the lessee may surrender the entire lease or any legal
subdivision thereof. A relinquishment must be filed in
duplicate in the appropriate Land Office. Upon its
acceptance it shall be effective as of the date it is
filed, subject to the continued obligation of the lessee
and his surety to make payment of all accrued rentals
and royalties and to provide for the preservation of any
mines or productive works or permanent improvements
on the leased lands in accordance with the regulations
and terms of the lease.

Sec. 5. Protection of the surface, natural resources.
and improvements. The lessee agrees to take such
reasonable steps as may be needed to prevent operations
from unnecessarily: (1) causing or contributing to soil
erosion or damaging any forage and timber growth there-
on; (2) polluting the waters of springs, streams, wells,
or reservoirs; (3) damaging crops, including forage,
timber, or improvements of a surface owner; or (4) darn-
aging range improvements whether owned by the United
States or by its grazing permittees or lessees; and upon
any partial or total relinquishment or the cancellation
or expiration of this lease, or at any other time prior
thereto when required by the lessor and to the extent
deemed necessary by the lessor, to fill any sump holes,
ditches and other excavations, remove or cover all
debris, and, so far as reasonably possible, restore the
surface of the leased land to its former condition, in-
cluding the removal of structures as and if required.
The lessor may prescribe the steps to be taken and
restoration to be made with respect to lands of the
United States and improvements thereon.

Sec. 6. Removal of equipment. etc., on termination of
lease. Upon termination of this lease, by surrender or
forfeiture, the lessee shall have the privilege at any
time within a period of 90 days thereafter of removing
from the premises all machinery, equipment, tools and
materials, except underground timbering placed by the
lessee in or on the leased lands, which are necessary
for the preservation of the mine. Any materials, tools,
appliances, machinery, structures, and equipment,
subject to removal as above provided, which are allowed
to remain on the leased lands shall become the property
of the lessor on expiration of the gO-day perind or such
extension thereof as may be granted because of adverse
climatic conditions, but the lessee shall remove any or
all of such property' where so directed by the lessor.

Sec. 7. Proceedings in case of default. If the lessee
shall not comply with any of the provisions of the Act
or the regulations thereunder or default in the perform-
ance or observance of any of the provisions of this
lease, and such default shall continue for a period of
30 days after service of written notice thereof by the
lessor, the lessor may institute appropriate proceedings
in a court of competent jurisdiction for the forfeiture
and cancellation of this lease as provided in Section 31
of the Act. If the lessee fails to take prompt and nec-
essary steps to prevent loss or damage to the mine,
property, or premises, or danger to the employees, the
lessor may enter on the premises and take such meas-
ures as may be deemed necessary to prevent such loss
or damage or to correct the dangerous or unsafe con-
dition of the mine or works thereof, which shall be at
the expense of the lessee. However, the lessee shall
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not be held responsible for delays or casualties
occasioned by causes beyond the lessee's control.

election or appointment, or either before or after he has
qualified and during his continuance in office, and no
officer agent, or employee of the Department of the
Interior, except as provided in 43 CFR 7.4(a)(I), shall
be admitted to any share or part in this lease or derive
any benefit that may arise therefrom; and the provisions
of section 3741 of the Revised Statutes of the United
States, as amended (41 U.S.C. Sec. 22), and sections
431, 432, and 433, Title 18, U.S.C., relating to con-
tracts, enter into and form a part of this lease so far as
the same may be applicable.

Sec. 8. Heirs and successors in interest. Each ob-
ligation hereunder shall extend to, and be binding upon,
and every benefit hereof shall inure to, the heirs,
executors, administrators, successors, or assigns of the
respective parties hereto.

Sec. 9. Unlawful interest. No Member of, or Delegate
to, Congress, or Resident Comrniss ioner, after his

THE UNITED STATES OF AMERICA

By (J2-W"~~j);j')}U.)~:It.t~~p~ning Officer)

Daniql . MG~cht.::r
~fanl Manager, Mining

(Title)

WITNESS TO SIGNATURE OF LESSEE
AUG 1-1 1970..

---(Date)

KERR-McGEE CORPORATION
(Signature of Lessee)

ATTEST: By:
i/

/ 3"1/"'0,
;_.. (Signature of Lesse6)

J. C. Finley, Vice President _

//
Asst. Secretary ',_.., (Signature of Lessee)

(ljthis lease is executed by a corporation, it must bear the corporate seal)

(b) Rental. If by the end of the fifth lease year production royalty for any lease
year has not equalled or exceeded $5 an acre, or fraction thereof, the rental
for the sixth and each Bucceeding year shall be increased from $1 to $5 an acre,
or fraction thereof, until such time as production royalty for any lease year
equals or exceeds the latter amount, whereupon the rental shall revert to $1 an
acre, or fraction thereof.

~-
x'·!initial

(c) Royalty. To pay the lessor a royalty of 17i cents a ton of 2,000 pounds for the
first 10 years of the lease, and 20 cents a ton of 2,000 pounds for the remainder
of the first 20-year period succeeding the date of this lease.

,..
/1

mhal

~~h~.t,.~~:,o,l.,~:::·~i/;.::L·.~.,Ei:' "
as surety filed.
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Form 3103-2
(October 1964)

(formerly 4-216)

UNITED STATES
DEP ARTMENT OF THE INTE'RIDR
BUREAU OF LAND MANAGEMENT

W-23928
,1

STIPULATION FOR LANDS UNDER JURISDICTION OF DEPARTMENT OF A-cRICUL TURE *

The lands embraced in this lease or permit being under the jurisdiction of the Secretary of Agriculture, the lessee or
permittee hereby agrees:

(1) To conduct all operations authorized by this lease
or permit with due regard for good land management,
not to cut or destroy timber without first obtaining
permission from the authorized representative of the
Secretary of Agriculture, and to pay for all such timber
cut or destroyed at the rates prescribed by such repre-
sentative; to avoid unnecessary damage to improvements,
timber, crops, or other cover; unless otherwise author-
ized by the Secretary of Agriculture, not to drill any
well, carryon operations, make excavations, construct
tunnels, drill, or otherwise disturb the surface of the
lands within 200 feet of any building standing on the
lands and whenever required, in writing, by the author-
ized representative of the Secretary of Agriculture to
fence or fill all sump holes, ditches, and other ex-
cavations, remove or cover all debris, and so far as
reasonably possible, restore the surface of the lands
to their former condition, including the removal of
structures as and if required, and when required by such
representati ve to bury all pipelines below plow depth.

(2) To do all in his power to prevent and suppress
forest, brush, or grass fires on the lands and in their
vicinity, and to require his employees, contractors,
subcontractors, and employees of contractors or sub-
contractors to do likewise. Unless prevented by
circumstances over which he has no control, the lessee
or permittee shall place his employees, contractors,
subcontractors, and employees of contractors and sub-
contractors employed on the lands at the disposal
of any authorized officer of the Department of
Agriculture for the purpose of fighting forest, brush,
or grass fires on or originating on the lands or on
adjacent areas or caused by the negligence of the
lessee or permittee or his employees, contractors,
subcontractors and employees of contractors and sub-
contractors, with the understanding that payment for
such services shall be made at rates to be determined
by the authorized representative of the Secretary of

Agriculture, which rates shall not be less than the
current rates of pay prevailing in the vicinity for
services of a similar character: Provided, that if the
lessee or permittee, his employees, contractors, sub-
contractors, or employees of contractors or subcon-
tractors, caused or could have prevented the origin
or spread of said fire or fires, no payment shall be
made for services so rendered.

During periods of serious fire danger to forest, brush,
or grass, as may be specified by the authorized
representative of the Secretary of Agriculture, the
lessee or permittee shall prohibit smoking and the
building of camp and lunch fires by his employees,
contractors, subcontractors, and employees of
contractors or subcontractors within the area involved
except at established camps, and shall enforce this
prohibition by all means within his power: Provided,
that the authorized representative of the Secretary of
Agriculture may designate safe places where, after
all inflammable material has been cleared away, camp-
fires may be built for the purpose of heating lunches
and where, at the option of the lessee or permittee,
smoking may be permitted.

The lessee or permittee shall not burn rubbish, trash,
or other inflammable materials except with the
consent of the authorized representative of the
Secretary of Agriculture and shall not use explosives
in such a manner as to scatter inflammable materials
on the surface of the lands during the forest, brush,
or grass fire season, except as authorized to do so
or on areas approved by such representative.

The lessee or permittee shall build or construct such
fire lines or do such clearing on the lands as the
authorized representative of the Secretary of Agriculture
decides is essential for forest, brush, and grass fire
prevention which is or may be necessitated by the

• This form of stipulation may be used in connection
with leases and permits issued under the Acts of
February 25, 1920, as amended (30 U.S.C. 181 et s eq.Y;
August 7, 1947 (30 U.S.C. 351 et seq.); February 7, 1927,
as amended (30 U.S.C. 281 et s e q.}; April 17, 1926, as
amended (30 U.S.C. 271 et s eq.}; October 20, 1914, as

amended (48 U.S.C. 432 et s eq.}; June 28, 1944 (58 Stat 463
et s eq.}; September 1, 1949 (30 U.S.C. 192c); June 30, 1950
(16U.S.C. 508b); or under the authority of any of the Ads
cited in Section 402 of the President's Reorganization Plan
No.3 of 1946 (5 U.S.C. 133y-16, Note).
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exercise of the privileges authorized by this lease or
permit, and shall maintain such fire tools at his
headquarters or at the appropriate location on the lands
as are deemed necessary by such representative.

(3) In the location, design, construction and main-
tenance of all authorized works, buildings, plants,
waterways, roads, telegraph or telephone lines, pipe-
lines, reservoirs, tanks, pumping stations, or other
structures or clearance, the lessee or permittee shall
do all things reasonably necessary to prevent or reduce
to the fullest extent scarring and erosion of the lands,
pollution of the water resources and any damage to
the watershed. Where construction, operation, or
maintenance of any of the facilities on or connected
with this lease or permit causes damage to the water-
shed or pollution of the water resources, the lessee
or permittee agrees to repair such damage and to take
such corrective measures to prevent further pollution
or damage to the watershed as are deemed necessary
by the authorized representative of the Secretary
of Agriculture.

(4) To pay the lessor or permitter or his tenant or the
surface owner or his tenant, as the case may be, for
any and all damage to or destruction of property caused
by the lessee's or permittee's operations hereunder;
to save and hold the lessor or permitter or the surface
owner or their tenants harmless from all damage or
claims for damage to persons or property resulting
from the lessee's or permittee's operations under this
lease or permit.

(5) To recognize existing uses and commitments,
in the form of Department of Agriculture grazing, timber
cutting, and special use permits, water developments,
ditch, road, trail, pipeline, telephone line, and fence
rights-of-way and other similar improvements, and to
conduct his operations so as to interfere as little as
possible with the rights and privileges granted by these
permits or with other existing uses.

(6) To install and maintain cattle guards to prevent
the passage of livestock in any openings made in
fences by the lessee or permittee or his contractors
to provide access to the lands covered by this lease
or permit for automotive and other equipment.

(7) If lessee or permittee shall construct any camp
on the lands, such camp shall be located at a place
approved by the authorized representative of the
Secretary of Agriculture, and such representative shall
have authority to require that such camp be kept in
in a neat and sanitary condition.

(8) To comply with all the rules and regulations of
the Secretary of Agriculture governing the national
forests or other lands under his jurisdiction which are
embraced in this lease or permit.

(9) Unless otherwise authorized, prior to the beginning
of operations to appoint and maintain at all times
during the term of this lease or permit a local agent
upon whom may be served written orders or notices
respecting matters contained in this stipulation, and
to inform the authorized representative of the Secretary
of Agriculture, in writing, of the name and address
of such agent. If a substitute agent is appointed, the
lessee or permittee shall immediately so inform the
said representative.

(10) To address all matters relating to this stipulation
to

. j. ~. .. ,' ,;' ...~;

at ",.:·.;~;.l! Foresf
,:og 82070

who is the authorized representative of the Secretary
of Agriculture, or to such other representative as may
from time to time, be designated, provided that such
designation shall be in writing and be delivered to
the lessee or permittee or his agent.

(11) If all or any part of the lands lie within a municipal
watershed, or are, in the opinion of the authorized
representative of the Secretary of Agriculture,
primarily valuable for watershed protection, the lessee
or permittee shall reseed or otherwise restore the
vegetative cover, as required by the authorized repre-
sentative of the Secretary of Agriculture, for watershed
protection and erosion prevention on any areas damaged
because of the operation.

DIy. <1 ',I ,/ I
J••.C.. m~;f V'lijtYt h: •• 1de:nt

/;1'/
GPO 644-923
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(c) !;-,e mcthod s to be uf~eJ in the. explorations, inclucliTl~~ dis po sa I
of WDste material.

(d) T112 size and type of equipment to be u s e d in the ex pLo r e t i.on s .

(e) Tl:e capacity, size, c l.a r ac t e r , standards of con st r uc t Lcn an d
Loc.t t ion of all s t r uct ur e s <"nd f a cLl i t Le s to be constructed.

(f) lynical rrofil~s of cuts 8nd fills of all areas to be graded
for tbe Lns t a Ll.nti on of structures and f ac LLf t Le s .

(g) Thp l r.c at Lon and s i z « of a rc a s UP('I1 wh i c l: ")e~~.~t..:ati(\:1 ",-'ill be
t ove (lncl/or. so i Lai "bare and t ~·.-:tt.""l:·,::') \-.:,i1icL bE:

t alc n to prevent an.i CClltroJ .soi 1 «r o si on t~.c ro or; , incl t~{~ing
bn t not lir.-:i.ted to t i;c p or.cs rrOp,r2P1 :~t.":J.!.~.li1i t, ti\,l;~

and rt':v/)(~ct(~tion of t l.e s e d Lst ur b e d Land s bC~.;:1 ~.:uri:·,~ r!G
U:H,n c e s s a t f cn of 2~':[l1()rati(,)ns~
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')s;

(i) The character, av.ouu t, emu time 01- use of c.·:pJ_o~'i\',-:s or fire,
including safety prcc~utions wJli~h ~ill be caken during their
use.

(j) :1,e coor d Lna t Lon and rehabilitation rieas ur es that wi l.L be t ak en
to nrotect other uses of the land, permitted livestock, end
wildlife.

I r J a t c r exp Lor a t ion s r e qu i r e d e oa r t u r e s from or ac u i t i on s to the
aprroveJ plan, these revisions or a~2ndnents, tOfether with justi-
fication state~ent for pronosed revisions, will he submitted to the
District Ranger [or approval of the Forest Su~ervisor.

~ny and all operations conducted in advance of aDproval of an
or i.gi.na L, r ev i.s ed , or .uneud ed exploration p Lan , or vb i ch are not
in ac cor d w i t h an approved plan, constitute 01 violation of the terms
of this lease and the Forest Service reserves the right to close
down explorations until such corrective action, as is deemed neces-
sary, is taken by the lessee.

2. To guarantee the successful rehabilitation and revegetation of
abandoned exploration sites, roads and other disturbed ureas, as
;Hovided for in the "Lessee Exploration Plan,1) (paragrur,h 1) ab ove ,
the Le s s ee 1,'il2_ furnish the Forest Serv.ice a s ur e t v bond in the
arr ou n r 0 f :d' j{;~-ti::C-c.:....--------- .._. c)I' i.;,) r to
unt e r t cl.Lnn any wcrk on the lease area. Pr('-dclerl that, i:l '~r~eeve.nt
the vo r k is conducted in separate phases, each p];:;SE. ',..'ill be c c ve r e d
by a separate boud in the minimum amount of ---£'-L ..4,.....L2::£3::5:.; .

. be fore the st art 0 [ al'.y work on ",,~.ch ;:,11 ",se •
I~ lieu of surety bond, the lessee may deposit into a Federal Deposit-
ory ca s h , through the Uni t Collection Officer', /)-:L.cJ.<r..~".I~(-_L~::£",~_
:lational Forest, or negotiable so cur Lt Lcs t h roug h t he F.t'gional Fd s caL
~gent, U. S. [orest Service, TIldg. 35, Denver Federal Cenler, Denver,
Colorado 80225 in the araoun t s stated above or each s cpnr at cLy bonded
pha s e area. As soon as the lease area has been successfully rp}i3Dili-
r a t ed and revegetated and approved in vr i t f.ng by the forest Supervisor,
surety will be notified, or cash dcnosits returned with Ollt interest,
or s ecu rit Lcs returned w i thout; interest. The .teBse-e sg:-u~s tha t 811
:ncnic'3 or deposits in lieu thereof, dencsiter] ',llJder tht s au t ho r i t y
may he r e t a Lncd by the United States to cover t l.e cos t of any said
restoration acd rehabilitation rendered necc~s~ry by failure of the
lessee to fulfi 11 all and singular the [equiT'_': 'l'!1tS ,,"'SUT;1edhereunder
wi t hou t prejudice whatever to any other [i~',1Jts a"d r,c,;:-'c<iies o f the
enited States.

3. No occupancy of the surface of the [0110\'_'1:1:; arC:jf-; :s .u.t i.c r i zc d
by this Le a s e . The Lc s s e o is, hCFCVEr"l 2~:tij(~!'jzl)t; t.o ~~:>~ply \jii.:f'c~
t Loria L drillinf, to ex pLor c- the ~lil1er:,~ r·:·s.);;;-~l~, '.:,,,>1' ::i'C'l"e a;-o:;;;
p r ov i.ded that such driI lin.; or o th e r h',O'-'" .::11 r.o t l';·;t.·,ir1' t.lie
su r fo c c a r e a or ot;;cr\.'i~.,e t n t c r tc re vi t L j't_ i r i'::-c 1 t" Fcros t
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Service. It is understood and agreed that the use of these areas
for National Forest purposes is superior to any other use. The
excluded areas are:

(a) "71thin the normal hip,IMater line of any and all lakes.
ponds, and reservoirs located within the lease area.

(b) "'ithin 200 feet of the normal highwater line of any and all
live streams in the area.

(c) Within 400 feet of any and all springs and wells within the
lease area.

(d) \-lithin400 feet of any improvements either owne d , pc rrnf t ted ,
leased, or otllerwise authorized by the Forest Service.

The distances in subparagraphs (a), (b), (c), and (d) may be
reduced when specifically agreed to in the exploration plan,
(paragraph 1).

B. Applicable to Prod~~tion_Jip~_ration) Activities

1. The lessee, before the stort of any mining operations, agrees to
enter into such additional cpecific stipulations with the Forest
Service covering the lessee's mining operations as are deem~
necessary and appropriate, depending upon the mining methods to
be used and current mining and restoration technology, to meet
the following land management principles:

(a) Maintain and protect the areas which will be either
directly or inoirectly affected by the lessee's mining
operations to minimize the effect on grazing capabilities.

(b) Install structures and facilities and rev~getate disturbed
areas to protect the soil from excessive erosion and return
the land to a usable condition.

(c) Take all measures reasonably necessary to minimize the
pollution and contanination of the surface and subsurface
water sources.

(d) Protect, insofar as is practicable, inprovcnents o~ned or
authorized by the Forest Service, and restore or replace
these snid improvel':1entsin event they must be destroyed or
disturbed by the lessee's mining operations.

Such stipulations will be developed jointly by the lessee;
representatives of thp. Branch of f.liningOperations Conser-
vation DivisiQn, U. S. Geological Survey; .and the SuperVisor.'=77?:(l fJk"d .••d • forest Service.
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2.. I!:c-' Le s s e e sb a I p rc pa re in t r ipLi.c a t e and subrn i.t an annu a L operat-
ing DIan to t he Forest ;'lJr-cL'visorwh i c h w il I include as a minimum:

(a) The rii.ni n-; operating areas and the inethod s 0: cp erat i.on
plaIlnEd for each area.

tb) The areas to be treated and details of the rehabilitation
and rev~petation measures to be initiated in the planniLg
year to meet the stipulated requirements of the Forest
Service.

(c) The location and construction specifications of all roads
necessary for the mining operation durinR the planning year.

(cl ) The steps to be taken to minimize wat er pollution and soil
erosion.

(e) The correlation of the mInIng operations with the Forest
Service's use and ~anugement of the lands not includ~d in
that year's operating plan.

3. The lessee shall su~ail to tte Forest Supervisor an annual pro~ress
map and report of raini.ng, rcs t orat Lon , and reveg etation ope rat Lon s ,

Lf.. The Lo ssee shall f urr.Lsh performance bonds <1S required by the
I'o r e s t Sunc r v I so r to guc rant ee f u l f il Lnen t of the s t ipu la t Lcn s ,
cn t ered under (1) above, and the operatLng plans, prcp ared under
(L) above.

5. The Forest Service reserves the right to amend, alter, or other-
wise cl1an~e during the life of the lease, any and all stipulations
necessary to meet the land management principles outlined in
1':~rLl'"r;3ph1 above provided that before any such ar.cncracnt s ,
alterations, and other changes are made, the lessee shall be
.invIt ed to make any ccnncnt s as he fTI~,Y deem ne cessary and , pro-
vided furt1:er" th<lt no sHch amendments, aJter.qtJons, <lnd changes
in these stipu Lat Lnns sho Tl be made unless ,1".reedto in wr f.tLng
by the lessee and the Forest Service.

6. The Forest Service reserves the ~i~ht to ~3nLlge and use <11].lands
ad.nini.st erod by it which are emb raced v ithin t l.e 10;1.;e[or such
pu rro sos ;15 t hov ::lilydeem desirable, provi c.c d , that this use and
;n.,:.,::".c:;('ot811:111 not interfere or conflict ;.!itbt l:c current
minJ~~ operations of the lessee.
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Form 1140-3
(May 1968)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Bid, offer or contract number or
other identification:

EQUAL OPPORTUNITY IN EMPLOYMENT
CERTIFICATION OF j'-lONSEGREGATED FACILITIES

W=23928

By the submission of this bid or offer and/or by entering
into this contract, the bidder, offeror, lessee, subcon-
tractor, or applicant certifies that he does not maintain
or provide for his employees any segregated facilities
at any of his establishments, and that he does not permit
his employees to perform their services at any location,
under his control, where segregated facilities are main-
tained. He certifies further that he will not maintain or
provide for his employees any segregated facilities at
any of his establishments, and that he will not permit
his employees to perform their services at any location,
under his control, where segregated facilities are main-
tained. The bidder, offeror, applicant, or subcontractor
agrees that a breach of this certification is a violation
of the Equal Opportunity clause in this contract. As
used in this certification, the term "segregated facil-
ities" means, but is not limited to, any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and

other eating areas, time clocks, locker rooms and other
storage or dressing areas, parking lots, drinking foun-
tains, recreation or entertainment areas, transportation,
and housing facilities provided for employees which are
segregated by explicit directive or are in fact segregated
on the basis of race, creed, color, or national origin,
because of habit, local custom, or otherwise. He further
agrees that (except where he has obtained identical
certifications from proposed subcontractors for specific
time periods) he will obtain identical certifications from
proposed subcontractors prior to the award of subcon-
tracts exceeding. $10,000 which are not exempt from the
provisions of the Equal Opportunity clause; that he will
retain such certifications in his files; and that he will
forward the following notice to such proposed subcon-
tractors (except where the proposed subcontractors have
submitted identical certifications for specific time
periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT

FOR CERTIFICATIONS OF NONSEGREGATED FACILITIES

A Certification of Nonsegregated Facilities, as required
by the May 9, 1967, order (32 F.R. 7439, May 19, 1967)
on Elimination of Segregated Facilities, by the Secretary
of Labor, must be submitted prior to the award of a sub-
contract exceeding $10,000 which is not exempt from the

provisions of the Equal Opportunity clause. The certi-
fication may be submitted either for each subcontract or
for all subcontracts during a period (i.e., quarterly,
semiannually, or annually).

In accordance with 41 CFR 60, as amended May 19, 1967, and Executive Order No. 11246 of September 24, 1965, this
certification is applicable to all bids, offers, contracts and subcontracts as well as agreements with applicants who
are themselves performing federally assisted contracts, which may exceed $10,000 and are not exempt from the provi-
sions of the Equal Opportunity clause of the Order.
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Form 3130-1
(October 1967)

Land Office Serial NumberUNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT ,~~.,C!;'

COAL LEASE w-24710 (Acquired)

, • ! 'II l~. , (If

by the United States of America, the lessor,This lease, entered into on SEf' 1 1970

through the Bureau of Land Management, and Kerr McGee Corporation
Kerr-McGee Building
OklahOilllll.City, Oklahoma 73102

Acquired Lands Leasing Act of August 7, 1947,
/( 61 Stat. 913; 30 U.s.C. 351 et seq.' I

I ' (he essee,
pursuant and subject to the terms and provisions of th ~-ot~r~'J"-tgbG-f"M-SNtt-.-4-:j..~j8'S"""BTIYe'fI.e.edo, herein-
after referred to as the act, and to all reasonable regulations of the Secretary of the Interior now or hereafter in force
which are made a part hereof,

WITNESSETH:

Sec. 1. Rights o[ Lessee. The lessor, in consideration of the rents and royalties to be paid and the conditions to be
observed as hereinafter set forth does hereby grant and lease to the lessee the exclusive right and privilege to mine
and dispose of all the coal in the following-described tracts of land, situated in the State of Wyauing

T. 43 H., R. 70 w., 6th P.M.,
Sec. 12: I$wt, W~Et

containing 160.00 acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for market,
the manufacture of coke or other products of coal, the housing and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may reasonably be required in the exercise of the rights and privi-
leges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond. To maintain the bond furnished upon
the issuance of this lease, which hand is conditioned
upon compliance with all the provisions of the lease,
and to increase the amount or furnish such other bond
as may be required.

(b) Rental. To pay the lessor annually, in ad-
vance, for each acre or fraction thereof covered by this
lease, beginning with the date hereof, the following
rentals: 25 cents for the first year; 50 cents for the
second, third, fourth, and fifth years, respectively; and
$1 for the sixth and each succeeding year during the
continuance of the lease, such rental for any year to be
credited against the first royalties as they accrue under
the lease during the year for which the rental was paid.

For additioual rental terms, see last page.
(c) Royalty. To pay the lessor a royalty of

cents on every ton of 2,000 pounds of coal mined during
the first 20 years succeeding the execution of this
lease. Royalties shall be payable quarterly within

30 days from the expiration of the quarter in which the
coal is mined. For additioDal royalty terms,
see lallt page.

(d) Minimum production. Beginning with the sixth
year of the lease, except when operations are inter-
rupted by strikes, the elements, or casualties not
attributable to the lessee, or unless on application and
showing made, operations shall be suspended when
market conditions are such that the lessee cannot op-
erate except at a loss or suspended for the other
reasons specified in section 39 of the act, to mine coal
each year and pay a royalty thereon to a value of $1 per
acre or fraction thereof. Operations under this lease
shall be continuous except in circumstances described
or unless the lessee shall pay a royalty, less rent, on
such minimum amount of the leased deposits, for one
year in advance, in which case operations may be
suspended for that year.

(e) Payments. To make rental payments to the
manager of the appropriate land office, except that
when this lease becomes productive the rentals and

.QRLGINAL
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royalties shall be paid to the appropriate Regional
Mining Supervisor of the United States Geological
Survey, with whom all reports concerning operations
under the lease shall be filed. All remittances to the
Manager of the Land Office shall be made payable to
the Bureau of Land Management, those to the Geological
Survey shall be made payable to the United States
Geological Survey.

(IJ Plats, reports, maps. At such times and in
such form as the lessor may prescribe, to furnish a plat
showing development work and improvements on the
leased lands and a report with respect to stockholders,
investment, depreciation, and costs. To furnish in such
form as the lessor may prescribe, within 30 days from
the expiration of each quarter a report covering such
quarter, certified by the s uper intende nt of the mine, or
by such other agent having personal knowledge of the
facts as may be des ignated by the lessee for such
purpose, showing the amount of leased deposits mined
during the quarter, the character and quality thereof,
amount of its products and byproducts disposed of and
price received therefor, and amount in storage or held
for sale. To keep and prepare maps of the leased lands
in accordance with the appropriate regulations.

(g) Weights. To determine accurately the weight
or quantity and quality of all leased deposits mined,
and to enter accurately the weight or quantity and
quality thereof in due form in books to be kept and
preserved by the lessee for such purposes.

(h) Inspection. To permit at all reasonable times
(1) inspection by any duly authorized officer of the
Department, of the leased premises and all surface and
underground improvements, works, machinery, equipment,
and all books and records pertaining to operations and
surveys or investigations under this lease; and (2) the
lessor to make copies of and extracts from any or all
books and records pertaining to operations under this
lease, if des ired.

(i) Assignment. To file for approval in the ap-
propriate Land Office within 90 days from the date of
execution, any assignment or transfer made of this
lease, whether by direct assignment, operating agree-
ment, working or royalty interest, or otherwise. Such
instrument will take effect the first day of the month
following its approval by the Bureau of Land Manage-
ment, or if the assignee requests, the first day of the
month of approval. The showing required to be made
with an assignment or transfer is set forth in the
appropriate regulations.

(j) Nondiscrimination clauses. During the per-
formance of this contract the lessee agrees as follows:

(1) The lessee will not discriminate against
any employee or applicant for employment because of
race, creed, color, or national origin. The lessee will
take affirmative action to ensure that applicants are em-
ployed, and that employees are treated during employ-
ment, without regard to their race, creed, color, or
national origin. Such action shall include, but not be
limited to, the following: employment, upgrading, de-
motion or transfer; recruitment or recruitment advertising;
layoff or termination; rates of pay or other forms of
compensation; and selection for training, including
apprenticeship. The lessee agrees to post in con-
spicuous places, available to employees and applicants
for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrim-
ination clause.

(2) The lessee will, in all solicitations or
advertisements for employees placed by or on behalf of
the lessee, state that all qualified applicants will re-
ceive consideration for employment without regard to
race, creed, color, or national oris t-i.

(3) The lessee will send to each labor union or
representative of workers with which he has a collective
bargaining agreement or other contract or understanding,
a notice, to be provided by the agency contracting
officer, advising the said labor union or workers' repre-
sentative of the lessee's commitments under this sec-
tion, and shall post copies of the notice in conspicuous
places available to employees and applicants for
employment.

(4) The lessee will comply with all provisions
of Executive Order No. 10925 of March 6, 1961, as
amended, and of the rules, regulations, and relevant
orders of the President's Committee on Equal Employ-
ment Opportunity created thereby.

(5) The lessee will furnish all information and
reports required by Executive Order No. 10925 of
March 6, 1961, as amended, and by the rules, regu-
lations, and orders of the said Committee, or pursuant
thereto, and will permit access to his books, records,
and accounts by the contract ing agency and the Com-
mittee for purposes of investigation to ascertain
compliance with such rules, regulations, and orders.

(6) In the event of the lessee's noncompliance
with the nondiscrimination clauses of this contract or
with any of the said rules, regulations, or orders, this
lease may be cancelled, terminated, or suspended in
whole or in part and the lessee may be declared in-
eligible for further Government contracts in accordance
with procedures authorized in Executive Order No. 10925
of March 6, 1961, as amended, and such other sanctions
may be imposed and remedies invoked as provided in
the said Executive Order or by rule, regulation, or order
of the President's Committee on Equal Employment
Opportunity, or as otherwise provided-by law.

(7) The lessee will include the provisions of
paragraphs (1) through (7) in every subcontract or
purchase order unless exempted by rules, regulations,
or orders of the President's Committee on Equal Em-
ployment Opportunity issued pursuant to Section 303 of
Executive Order No. 10925 of March 6, 1961, as
amended, so that such provisions will be binding upon
each subcontractor or vendor. The lessee will take
such action with respect to any subcontract or purchase
order as the contracting agency may direct as a means
of enforcing such provisions, including sanctions for
noncompliance: Provided, bowever, that in the event
the lessee becomes involved in, or is threatened with,
litigation with a subcontractor or vendor as a result of
such direction by the contracting agency, the lessee
may request the United States to enter into such liti-
gation to protect the interests of the United States.

(k) Land disposed of ioitb coal deposits reserved
to the United Stales. If the lands embraced herein have
been or shall hereafter be disposed of under laws re-
serving to the United States the deposits of coal therein,
to comply with all conditions as are or may hereafter be
provided by the laws and regulations reserving such
coal.

(l) Operations. wages, freedom 01 p urcbas e. To
comply with the appropriate operating regulations,
to exercise reasonable diligence, skill, and care
in the operations of the property, and to carryon
all operations in accordance with approved methods and
practices as provided in the operating regulations,
having due regard for the prevention of injury to life,
health or property, and of waste or damage to any water
or mineral deposits; to fairly and justly weigh or meas-
ure the coal mined by each miner, to pay all wages due
miners and employees, both above and below ground, at
least twice each month in lawful money of the United
States; to accord all miners and employees complete
freedom of purchase; to restrict the workday to not
exceeding eight ho-rrs in anyone day for underground
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workers, except in cases of em... .ency: to employ no
boy under the age of sixteen and no girl or woman,
without regard to age, in any mine below the surface;
unless the laws of the State otherwise provide, in which
case the State laws control.

(m) Taxes. To pay when due, all taxes lawfully
assessed and levied under the laws of the State or the
United States upon improvements, output of mines, or
other rights, property, or assets of the lessee.

(n) Overriding royalties. Not to create, by assign-
ment or otherwise, an overriding royalty interest in
excess of SO percent of the rate of royalty first payable
to the United States under this lease or an overriding
royalty interest which when added to any other out-
standing overriding royalty interest exceeds that per-
centage, excepting, that where an interest in the lease-
hold or in an operating agreement is assigned, the
assignor may retain an overriding royalty interest in
excess of the above limitation if he shows to the
satisfaction of the Bureau of Land Management, that he
has made substantial investments for improvements on
the land covered by the .assignment.

(0) Delivery of premises in case of forfeiture. In
case of forfeiture of this lease, to deliver up to the
lessor in good order and condition the land leased, in-
cluding all buildings, and underground timbering and
such other supports and structures as are necessary for
the preservation of the mine or deposit.

Sec. 3. The lessor expressly reserves:
(a) Rights reserved. The right to permit for joint

or several use such easements or rights-of-way, in-
cluding easements in tunnels upon, through, or in the
land leased, occupied, or used as may be necessary or
appropriate to the working of the same or other lands
containing the deposits described in the Act, and the
treatment and shipment of the products thereof by or
under authority of the Government, its lessees or
permittees, and for other public purposes.

(b) Disposition of surface. The right to lease,
sell, or otherwise dispose of the surface of the leased
lands under existing law or laws hereafter enacted, in-
sofar as said surface is not necessary for the use of the
lessee in the extraction and removal of the coal therein,
or to dispose of any resource in such lands which will
not unreasonably interfere with operations under this
lease.

(c) Monopoly and fair prices. Full power and
authority to promulgate and enforce all the provisions of
Section 30 of the Act to insure the sale of the production
of said leased lands' to the United States and to the
public at reasonable prices, to prevent monopoly, and
to safeguard the public welfare.

(d) Readjustment of terms. The right reasonably
to readjust and fix royalties payable hereunder and other
terms and conditions at the end of 20 years from the
date hereof and thereafter at the end of each succeeding
20-year period during the cont inuauce of this lease
unless otherwise provided by law at the time of the ex-
piration of any. such period. Unless the lessee files
objections to the proposed terms or a relinquishment of
the lease within 30 days after receipt of the notice of
proposed terms for a 2D-year period, he will be deemed
to have agreed to such terms.

(e) Waiver 0/ conditions. The right to waive any'
breach of the conditions contained herein, except the
breach of such conditions as are required by the Act,
but any such waiver shall extend only to the particular
breach so waived and shall not limit the rights of the

lessor with re spe __ to any future breach; nor shall the
waiver of a particular cause of forfeiture prevent can-
cellation of this lease for any other cause, or for the
same cause occurring at another time.

Sec. 4. Relinquishment 6/ lease. Upon a satisfactory
show ing that the public interest will not be impaired,
the lessee may surrender the entire lease or any legal
subdivision thereof. A relinquishment must be filed in
duplicate in the appropriate Land Office. Upon its
acceptance it shall be effective as of the date it is
filed, subject to the continued obligation of the lessee
and his surety to make payment of all accrued rentals
and royalties and to provide for the preservation of any
mines or productive works or permanent improvements
on the leased lands in accordance with the regulations
and terms of the lease.

Sec. 5. Protection 0/ the sur/ace, natural resources,
and improvements. The lessee agrees to take such
reasonable steps as may be needed to prevent operations
from unnecessarily: (1) causing or contributing to soil
erosion or damaging any forage and timber growth there-
on; (2) polluting the waters of springs, streams, wells,
or reservoirs; (3) damaging crops, including forage,
timber, or improvements of a surface owner; or (4) dam-
aging range improvements whether owned by the United
States or by its grazing permittees or lessees; and upon
any partial .or total relinquishment or the cancellation
or expiration of this lease, or at any other time prior
thereto when required by the lessor and to the extent
deemed necessary by the lessor, to fill any sump holes,
ditches and other excavations, remove or cover all
debris, and, so far as reasonably possible, restore the
surface of the leased land to its former condition, in-
cluding the removal of structures as and if required.
The lessor may prescribe the steps to be taken and
restoration to be made with respect to lands of the
United States and improvements thereon.

Sec. 6. Removal of equipment, etc., on termination 0/
lease. Upon termination of this lease, by surrender or
forfeiture, the lessee shall have the privilege at any
time within a period of 90 days thereafter of removing
from the premises all machinery, equipment, tools and
materials, except underground timbering placed by the
lessee in or on the leased lands, which are necessary
for the preservation of the mine. Any materials, tools,
appliances, machinery, structures, and equipment,
subject to removal as above provided, which are allowed
to remain on the leased lands shall become the property
of the lessor on expiration of the 90-day per iod or such
extension thereof as may be granted because of adverse
climatic conditions, but the lessee shall remove any or
all of such property where so directed by the lessor.

Sec. 7. Proceedings in.case of default. If the lessee
shall not comply with any of the provisions of the Act
or the regulations thereunder or default in the perform-
ance or observance of any of the provisions of this
lease, and such default shall continue for a period of
30 days after- service of written notice thereof by the
lessor, the lessor may institute appropriate proceedings
in a court of competent jurisdiction for the forfeiture
and cancellation of this lease as provided in Section 31
of the Act. If the lessee fails to take prompt and nec-
essary steps to prevent loss or damage to the mine,
property, or premises, or danger to the employees, the
lessor may enter on the premises and take such meas-
ures as ffi3y be deemed necessary to prevent such loss
or damage or to correct the dangerous or unsafe con-
dition of the mine or works thereof, which shall be at
the expense of the lessee. However, the lessee shall
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not be held responsible for delays or casualties
occasioned by causes beyond the lessee's control.

Sec. 8. Heirs and successors in interest. Each ob-
ligation hereunder shall extend to, and be binding upon,
and every benefit hereof shall inure to, the heirs,
executors, administrators, successors, or assigns of the
respective parties hereto.

Sec. 9. Unlawful interest. No Member of, or Delegate
to, Congress, or Resident Commissioner, after his

WITNESS TO SIGNATURE OF LESSEE

ATTEST:-------------------------

Assto Secretary

election or appointment, or either before or after he has
qualified and during his continuance in office, and no
officer, agent, or employee of the Department of the
Interior, except as provided in 43 CFR 7.4(a)(I), shall
be admitted to any share or part in this lease or derive
any benefit that may arise therefrom; and the provisions
of section 3741 of the Revised Statutes of the United
States, as amended (41 U.S.C. Sec. 22), and sections
431, 432, and 433, Title 18, U.S.C., relating to con-
tracts, enter into and form a part of this lease so far as
the same may be applicable.

THE UNITED STATES OF AMERICA

DenieY . Mosch!er

Assis nt Manager, Mining
(Title)

AuG 1 18/U
(Date)

KERR-McGEE CORPORATION
(Signature of Lessee)

FORM

APPROVED__1!2!'.-:;-
l_A_W_D_(_PT.

(Signature of Lessee)
J. C. Finley, Vice presiden~

(Signature of Lessee)

(lj this le as e is executed by a corporation, it must bear tbe corporate seal)

(b) Rental. If by the end of the fifth lease year production royalty for any lease
year has not eqUalled or exceeded $5 an acre, or fraction thereof, the rental
for the sixth and each succeeding year shall be increased from $1 to $5 an acre,
or fraction thereof, until such time as production royalty for any lease year
equals or exceeds the latter amount, whereuponthe rental shall revert to $1 an
acre, or fraction thereof.

Initial

( c) Royalty. To pay the lessor a royalty of 17~ cents a ton of 2,000 pounds for the
first 10 years of the lease, and 20 cents a ton of 2,000 pounds for the remainder
of the first 2O-year period succeeding the date of this lease.

Initial
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Form 3103-2
(October 1964)

(fo rm erl y 4-216)

/uo , ...: i » 19
UNITED STATES . 70

DEP ARTMENT OF THE INTERIOIi
BUREAU OF LAND MANAGEMEN'F

'tt-2.4710 ,.~

STIPULATION FOR LANDS UNDER JURISDICTION OF DEPARTMENT OF AGRICULTURE *

The lands embraced in this lease or permit being under the jurisdiction of the Secretary of Agriculture, the lessee or
permittee hereby agrees:

(1) To conduct all operations authorized by this lease
or permit with due regard for good land management,
not to cut or destroy timber without first obtaining
permission from the authorized representative of the
Secretary of Agriculture, and to pay for all such timber
cut or destroyed at the rates prescribed by such repre-
sentative; to avoid unnecessary damage to improvements,
timber, crops, or other cover; unless otherwise author-
ized by the Secretary of Agriculture, not to drill any
well, carryon operations, make excavations, construct
tunnels, drill, or otherwise disturb the surface of the
lands within 200 feet of any building standing on the
lands and whenever required, in writing, by the author-
ized representative of the Secretary of Agriculture to
fence or fill all sump holes, ditches, and other ex-
cavations, remove or cover all debris, and so far as
reasonably possible, restore the surface of the lands
to their former condition, including the removal of
structures as and if required, and when required by such
representative to bury all pipelines below plow depth.

(2) To do all in his power to prevent and suppress
forest, brush, or grass fires on the lands and in their
vicinity, and to require his employees, contractors,
subcontractors, and employees of contractors or sub-
contractors to do likewise. Unless prevented by
circumstances over which he has no control, the lessee
or permittee shall place his employees, contractors,
subcontractors, and employees of contractors and sub-
contractors employed on the "lands at the disposal
of any authorized officer of the Department of
Agriculture for the purpose of fighting forest, brush,
or grass fires on or originating on the lands or on
adjacent areas or caused by the negligence of the
lessee or permittee or his employees, contractors,
su bcontractors and employees of contractors and sub-
contractors, with the understanding that payment for
such services shall be made at rates to be determined
by the authorized representative of the Secretary of

Agriculture, which rates shall not be less than the
current rates of pay prevailing in the vicinity for
services of a similar character: Provided, that if the
lessee or permittee, his employees, contractors, sub-
contractors, or employees of contractors or subcon-
tractors, caused or could have prevented the origin
or spread of said fire or fires, no payment shall be
made for services so rendered.

During periods of serious fire dan ger to forest, brush,
or grass, as may be specified by the authorized
representative of the Secretary of Agriculture, the
lessee or permittee shall prohibit smoking and the
building of camp and lunch fires by his employees,
contractors, subcontractors, and employees of
contractors or subcontractors within the area involved
except at established camps, and shall enforce this
prohibition by all means within his power: Provided,
that the authorized representative of the Secretary of
Agriculture may designate safe places where, after
all inflammable material has been cleared away, camp-
fires may be built for the purpose of heating lunches
and where, at the option of the lessee or permittee,
smoking may be permitted.

The lessee or permittee shall not burn rubbish, trash,
or other inflammable materials except with the
consent of the authorized representative of the
Secretary of Agriculture and shall not use explosives
in such a manner as to scatter inflammable materials
on the surface of the lands during the forest, brush,
or grass fire season, except as authorized to do so
or on areas approved by such representative.

The lessee or permittee shall build or construct such
fire lines or do such clearing on the lands as the
authorized representative of the Secretary of Agriculture
decides is essential for forest, brush, and grass fire
prevention which is or may be necessitated by the

This form of stipulation may be used in connection
with leases and permits issued under the Acts of
February 25, 1920, as amended (30 U.S.C. 181 e t s eq.y;
August 7, 1947 (30 U.S.C. 351 et s eq.Y; February 7, 1927,
as amended (30 U.S.C. 281 et se q.}; April 17, 1926, as
amended (30 U.S.C. 271 et s eq.}; October 20, 1914, as

amended (48 U.S.C. 432 et s eq.}; June 28, 1944 (58 Stat 463
e t s e q.}; September 1, 1949 (30 U.S.C. 192c); June 30, 1950
(16 U.S.C. 508b); or under the authority of any of the Acts
cited in Section 402 of the President's Reorganization Plan
No.3 of 1946 (5 U.S.C. 133y-16, Note).
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exercise of the privileges authorized by this lease or
permit, and shall maintain such fire tools at his
headquarters or at the appropriate location on the lands
as are deemed necessary by such representative.

(3) In the location, design, construction and main-
tenance of all authorized works, buildings, plants,
waterways, roads, telegraph or telephone lines, pipe-
lines, reservoirs, tanks, pumping stations, or other
structures or clearance, the lessee or permittee shall
do all things reasonably necessary to prevent or reduce
to the fullest extent scarring and erosion of the lands,
pollution of the water resources and any damage to
the watershed. Where construction, operation, or
maintenance of any of the facilities on or connected
with this lease or permit causes damage to the water-
shed or pollution of the water resources, the lessee
or permittee agrees to repair such damage and to take
such corrective measures to prevent further pollution
or damage to the watershed as are deemed necessary
by the authorized representative of the Secretary
of Agriculture.

(4) To pay the lessor or permitter or his tenant or the
surface owner or his tenant, as the case may be, for
any and all damage to or destruction of property caused
by the lessee's or permittee's operations hereunder;
to save and hold the lessor or permitter or the surface
owner or their tenants harmless from all damage or
claims for damage to persons or property resulting
from the lessee's or permittee's operations under this
lease or permit.

(5) To recognize existing uses and commitments,
in the form of Department of Agriculture grazing, timber
cutting, and special use permits, water developments,
ditch, road, trail, pipeline, telephone line, and fence
rights-of-way and other similar improvements, and to
conduct his operations so as to interfere as little as
possi ble with the rights and privileges granted by these
permits or with other existing uses.

(6) To install and maintain cattle guards to prevent
the passage of livestock in any openings made in
fences by the lessee or permittee or his contractors
to provide access to the lands covered by this lease
or permit for automotive and other equipment.

(7) If lessee or permittee shall construct any camp
on the lands, such camp shall be located at a place
approved by the authorized representative of the
Secretary of Agriculture, and such representative shall
have authority to require that such camp be kept in
in a neat and sanitary condition.

(8) To comply with all the rules and regulations of
the Secretary of Agriculture governing the national
forests or other lands under his jurisdiction which are
embraced in this lease or permit.

(9) Unless otherwise authorized, prior to the beginning
of operations to appoint and maintain at all times
during the term of this lease or permit a local agent
upon whom may be served written orders or notices
respecting matters contained in this stipulation, and
to inform the authorized representative of the Secretary
of Agriculture, in writing, of the name and address
of such agent. If a substitute agent is appointed, the
lessee or permittee shall immediately so inform the
said representative.

(10) To address all matters relating to this stipulation
to

j:orcd SUl'"r'lf~ol'
f J.~. r:C:i -,~} ::f;;-'J~CB

at ::<.''-:.": -~" !'c'::rd Forest
'1'1';";"''';0 62:)70

who is the authorized representative" of the Secretary
of Agriculture, or to such other representative as may
from time to time, be designated, provided that such
designation shall be in writing and be delivered to
the lessee or permittee or his agent.

(11) If all or any part of the lands lie within a municipal
watershed, or are, in the opinion of the authorized
representative of the Secretary of Agriculture,
primarily valuable for watershed protection, the lessee
or permittee shall reseed or otherwise restore the
vegetative cover, as required by the authorized repre-
sentative of the Secretary of Agriculture, for watershed
protection and erosion prevention on any areas damaged
because of the operation.
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SUPl'LJ;::J:?;T.\L STIPULATION T
STIPULATION FOI<- ••~DS UNDER JlllUSDICTION OF DEP .••~NT OF AGRICULTURE

Tc be attached to and made a par-tof Form 3103-2. W~24710

1. At least two weeks before br~innin~ any exploration work, including
access and work road location and construction, the lessee shall
prepare.R "Lcsscc Exploration PI,m" with the District Ranger,
__ ...L'/Lk-:-";'C.~?s::.v!.._ '::t1.0/~~~-· ' The plan shall
be prepnrcd .in t rLp lLc at c , includifi't,mill'S,for anproval by t lie Forest
Supervisor. Such approval will be conditioned on reasonahle require-
ments needed to prcvent soil erosion, water pollution, and unnccessary
damages to the ~t1rfacevegetation and other resources of the Unitcd
Statcs and to provide for the rcstoration of the land surface and
vcnetation, The plan shall contain all such provisions as t11~Forcst
Service may deem necessary to maintain proper management of the lands
and resources within the exploration area.

1.'hereappropriate, depending upon the location and type of operation,
the Forest Supervisor may require the plan to contain, at a minimum,
the following items:

(a) The location, construction specifications, maintenance program,
and estimated use by the lessee, his employees and agents, of
all access and work roads.

(b) The location and extent of any and all oreas to be occupied
during the explorations.

(c) The methods to be used in the explorations, including disposal
of waste material.

(d) The size and type of equipment to be used in the explorati.ons.

(e) The capacity, size, character, standards of cnnstruction and
location of all structures and facilities to be constructed.

(f) Typical profiles of cuts and fills of all areas to be graded
for the installation of structures and facilities.

(g) The Loc at Lon and size of areas upon whI ch vegetation will be
destroyed <1nd/or soil lnid bare and the steps which will be
taken to prevent and control ~oil erosion thereon, incluJ1ng
but not lir.litedto the proposed program for l:chabilIt atLon
and rcve~etation of these disturbed lands both during ~nd
upon cessation of explorations.

(h) The sUns which will bo taken to prevent "-llter' pollution.
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(1) The character, amount, anu time of use of explosives or fire,
including safety precautions which will be taken during their
use.

(j) The coordination and rehabilitation measures that will be ~aken
to protect other uses of the lAnd, permitted livestock, and
wildlife.

If later explorations require departures from or aduitions to the
approved plan, these revisions or amendments, together with justi-
fication statement for proposed revisions, will be submitted to the
District Ranger (or approval of the Forest Supervisor.

Any and all operations conuucted in advance of approval of an
original, revised, or amended exploration plan, or which are not
in accord with an approved plan, constitute a violation of the terms
of this lease and the Forest Service reserves the right to close
do,Vl1explorations until such corrective action, as is deemed neces-
sary, is taken by the Lessee s,

2. To guarantee the successful rehabilitation and revegetation of
abandoned exploration sites, roads and other disturbed areas, as
provided for in the "Lessee Exploration Plan," (paragraph :t) above,
the lessee will furnish the Forest Servite a surety bond in the
amount of \Jl..l-f.!, ~ prior to
undertaking any work on the lease area. Provided that, in the event
the work is conducted in separate phases, each J:>hasewill be covered
by a separate bond in the minimum amount of ,:£:/15 tb<"-<';
______ . before the start of aIly~ci'rkon each phase.
In lieu of surety bond, the lessee may deposit into a Fede~al Deposit-
ory cash, through the Unit Collection Officer~ /Z)/';':"t';C \'- ;;;:.,:~,"""
~ational Forest, or negotiable securities thrdugh the Regional Fiscal
Agent, U. S. Forest Service, Dldg. 85, Denver Federal Center, Denver.
Colorado 80225 in the amounts stated above or each separately bonded
phAse area. As soon as the lease area has been successfully rehabili-
tated and revegetated and approved in ,,,ritingby the Forest Supervisor.
surety will be notified, or cash deposits returned with out interest,
or securities returned without interest. The lessee agrees that all
monies or deposits in lieu thereof, deposited under this authority
may be retained by the United States to cover the cost of any said
restoration and rehabilitation rendered necessary by failure of the
lessee to fulfi.l1 all and singular the requirements assumed hereunder
without prejudice whatQver to any other rif:lhtsand remedies of the
United States.

3. No occupancy of the surface of the following areas is authorized
by this lease. The lessee is, hOl-1ever,authorized to enply direc-
tional drilling to explore the mine~al resources unuer these areas
provided that such drilling or other works ~111 not disturb the
surface area or otherwise interfere with their UtH! by the Forest
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Service. It is understood and agreed that the use of these areas
for National Forest purnoses is superior to any other use. The
excluded areas are:

(a) \·:ithinthe no rma I high";3ter line of any and all lakes,
ponds, and reservoirs located within the lease area.

(b) Within 200 feet of the norm~l highw~ter line of any and all
live streans in the area.

(e) Within 400 feet of any and all springs and wells within the
lease area.

(d) ~'!ithin400 feet of any improvements either owne.d, pcrra i tt ed ,
leased, or o t herw ise authorized by the Forest Service.

The distances in subparagraphs (a), (b), (c), and (d) may be
reduced when specifically agreed to in the exploration plan,
(paragraph 1).

1. The lessee, before the start of any mining operations, agrees to
enter into such additional Epecific stipulations with the Forest
Service covering the lessee's mining operations as are deemed
necessary and appropriate, depending upon the ~ining methods to
be used and current mining and restoration technology, to ~eet
the following land management principles:

(a) Haintain and oro t ect the areas wh i ch \>'111 be either
directly or i~directly affected by the lessee's ~ining
operations to minimize the effect on grozinr; ('","abilities.

(b) Install structures and facilities and rcve~etate disturbed
areas to protect the soil from excessive erosion and ret6rn
the land to a usable condition.

(c) Take all measures reasonably necessary to mininize the
pollution and con t an ina t Lon of the surface and subs·.Irface
wat er sources.

(d) Protect, insofar as is practicable, i~-'iHO'.'C':::ents (wiled or
authorized by the Forest Service, anJ restore or replace
these said Irnp rovement s in event they rnust 1'0 cestro;;ed or
disturbed by the lessee's mining operations.

Such stipulations will be developed jointly by the less0e;
renresentatives of the Br auch of I'liningOp orat io~s I CCDser-
va t ion Divisiqn, U. S. Geological Survey ; ;]!": t '.c~uDE'rvisor,
--'2l-~~~---~-----' F"r,>t;t Scrvice.

(
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2. Tile lessee shall prepare in triplicate nnd submit an annual operat-
ing plan to the Forest Supervisor which will include as a minimum:

(a) The mining operating areas and the methods of operation
planned for each area.

(b) The areas to be treated and details of the rehabilitation
and revegetation measures to be initiated in the planning
year to meet the stipulated requirements of the Forest
Service.

(c) The location and construction specifications of all roads
necessary for the mining operation during the planning year.

(d) The steps to be taken to minimize water pollution and soil
erosion.

(e) The correlation of the mlnlng operations with the Forest
Service's use and management of the lands not included in
that year's operating p~an.

3. The lessee shall submit to the Forest Supervisor an annual progress
map and report of mining, restoration, and revegetation op~r-ations.

4. The lessee shall furnish performance bonds tiS required by the
Forest Supervisor to guarantee fulfillment of the stipulations,
entered under (1) above, and the operating plans, prepared under
(2) above.

5. The Forest Service reserves the right to amend, alter, or other-
wise change during the life of the lease, any and all stip~lations
necessary to meet the land management principles outlined in
paragraph 1 above provided tIlat before any such amendments,
nlterntions, and other changes are made, the lessee shall be
invited to make any cOQrnents as he m~y deem necessary and, pro-
vided further, that no such amendments, alterations, and changes
in these stipulations shall be made unless agreed to in writing
by the lessee and the Forest Service.

6. The Forest Service reserves the right to manage and use all lands
administered by it which are embraced within the lease for such
purposes as they may deem desirable, provided, that this use and
mono~crnent sholl not interfere or conflict with the current
mininr, operations of the lessee.

QU""'ki:4IB CORPORATJCW
~e~sce Signature

/ .}J
~,/It
(
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Form 1140-3
(May 1968)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Bid, offer or contract number or
other identification:

EQUAL OPPORTUNITY IN EMPLOYMENT
CERTIFICATION OF NONSEGREGATED FACILITIES w-24710

By the submission of this bid or offer and/or by entering
into this contract, the bidder, offeror, lessee, subcon-
tractor, or applicant certifies that he does not maintain
or provide for his employees any segregated facilities
at any of his establishments, and that he does not permit
his employees to perform their services at any location,
under his control, where segregated facilities are main-
tained. He certifies further that he will not maintain or
provide for his employees any segregated facilities at
any of his establishments, and that he will not permit
his employees to perform their services at any location,
under his control, where segregated facili ties are main-
tained. The bidder, offeror, applicant, or subcontractor
agrees that a breach of this certification is a violation
of the Equal Opportunity clause in this contract. As
used in this certification, the term "segregated facil-
ities" means, but is not limited to, any waiting rooms,
work areas, rest rooms and wash rooms, restaurants and

other eating areas, time clocks, locker rooms and other
storage or dressing areas, parking lots, drinking foun-
tains, recreation or entertainment areas, transportation,
and housing facilities provided for employees which are
segregated by explicit directive or are in fact segregated
on the basis of race, creed, color, or national origin,
because of habi t, local custom, or otherwise. He further
agrees that (except where he has obtained identical
certifications from proposed subcontractors for specific
time periods) he will obtain identical certifications from
proposed subcontractors prior to the awar.d of subcon-
tracts exceeding $10,000 which are not exempt from the
provisions of the Equal Opportunity clause; that he will
retain such certifications in his files; and that he will
forward the following notice to such proposed subcon-
tractors (except where the proposed subcontractors have
submitted identical certifications for specific time
periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQU IREMENT

FOR CERTIFICATIONS OF NONSEGREGATED FACILITIES

A Certification of Nonsegregated Facilities, as required
by the May 9, 1967, order (32 F.R. 7439, May 19, 1967)
on Elimination of Segregated Facilities, by the Secretary
of Labor, must be submitted prior to the award of a sub-
contract exceeding $10,000 which is not exempt from the

provisions of the Equal Opportunity clause. The certi-
fication may be submitted either for each subcontract or
for all subcontracts during a period (i.e., quarterly,
semiannually, or annually).

In accordance with 41 CFR 60, as amended May 19, 1967, and Executive Order No. 11246 of September 24, 1965, this
certification is applicable to all bids, offers, contracts and subcontracts as well as agreements with applicants who
are themselves performing federally assisted contracts, which may exceed $10,000 and are not exempt from the provi-
sions of the Equal Opportunity clause of the Order.

GPO 842-662
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RECEIVED
eureau of Land Mon"gemen/

UNITED STATES Land Off.co Land Office
DEPARTMENT OF THE INTERlot'!'~'1pnl1". \VY8:n,n'1 S'
BUREAU OF LAND MANAGEMENT~[r:: 1965 W'fO__ M_I_Ni_G_______ ---~,--

M P M Serial Number
COAL LEA5E.lil,21) 1~1~1~1?!9

Fonn 4-696
(January 1964)

&.ii: This lease, entered into on thel s t day of OctolI2~'

through the Bureau of Land Management, and

Wyoming 0313666

, 1965 ,by the United States of America, the lessor,

Wyodak Resources Development Cor~
P. O. Box 1951
Rc>.pid City, South Dakota

, the lessee,
pursuant and subject to the terms and provisions of the Act of February 25, 1920 (41 Stat. 437), as amended, herein-
after referred to as the Act, and to all reasonable regulations of the Secretary of the Interior now or hereafter in force
which are made a part hereof,

WITNESSETH:

Sec. 1. Rights 01 Lessee. The lessor, in consideration of the rents and royalties to be paid and the conditions to be
observed as hereinafter set forth does hereby grant and lease to the lessee the exclusive right and privilege to mine
and dispose of all the coal in the following-described tracts of land, situated in the State of Wyoming

containing 2200 acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for market,
the manufacture of coke or other products of coal, the housing and welfare of employees, and subject to the conditions
herein provided, to use so much of the surface as may reasonably be required in the exercise of the rights and privi-
leges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond, To maintain the bond furnished upon
the issuance of this lease, which bond is conditioned
upon compliance with all the provisions of the lease,
and to increase the amount or furnish such other bond
as may be required.

(b) Rental, To pay the lessor annually, in ad-
vance, for each acre or fraction thereof covered by this
lease, beginning with the date hereof, the following
rentals: 25 cents for the first year; SO cents for the
second, third, fourth, and fifth years, respectively; and
$1 for the sixth and each succeeding year during the
continuance of the lease, such rental for ar year to be
credited against the first royalties as the crue under
the lease during the year for which the rvnta l was paid.

(c) Royalty. To pay the lessor a royalty of
cents on every ton of 2,000 pounds of coal mined during
the first 20 years succeeding the execution of this
lease. Royalties shall be payable quarterly within

30 days from the expiration of the quarter in which the
coal is mined. For additional royalty terms,
see last page.

(d) Minimum production. Beginning with the sixth
year of the lease, except when operations are inter-
rupted by strikes, the elernents , or casualties not
attributable to the lessee, or unless on application and
showing made, operations shall be suspended when
market conditions are such that the lessee cannot op-
erate except at a loss or suspended for the other
reasons specified in Section 39 of the Act, to mine coal
each year and pay a royalty thereon to a value of $1 per
acre or fraction thereof. Operations under this lease
shall be continuous except in circumstances described
or unless the lessee shall pay a royalty, less rent, on
such minimum amount of the leased deposits, for one
year in advance, in which case operations may be
suspended for that year.

(e) Payments. To make rental payments to the
Manager of the appropriate Land Office, except.that
when this lease becomes productive the rentai!:' and

DRIGINAf.
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royalties shall be paid to the appropriate regional
mining supervisor of the United States Geological
Survey, with whom all reports concerning operations
under the lease shall be filed. All remittances to the
manager of the land office shall be made payable to
the Bureau of Land Management, those to the Geological
Survey shall be made payable to the United States
Geological Survey.

(j) Plats, reports, maps. At such times and in
such form as the lessor may prescribe, to furnish a plat
showing development work and improvements on the
leased lands and a report with respect to stockholders,
investment, depreciation, and costs. To furnish in such
form as the lessor may prescribe. within 30 days from
the expiration of each quarter a report covering such
quarter. certified by the superintendent of the mine, or
by such other agent having personal knowledge of the
facts as may be designated by the lessee for such
purpose, showing the amount of leased deposits mined
during the quarter, the character and quality thereof,
amount of its products and byproducts disposed of and
price received therefor, and amount in storage or held
for sale. To keep and prepare maps of the leased lands
in accordance with the appropriate regulations.

(g) H!eigbts. To determine accurately the weight
or quantity and quality of all leased deposits mined,
and to enter accurately the weight or quantity and
quality thereof in due form in books to be kept and
preserved by the lessee for such purposes.

(b) Inspection. To permit at all reasonable times
(1) inspection by any duly authorized officer of the
Department, of the leased premises and all surface and
underground improvements, works, machinery, equipment,
and all books and records pertaining to operations and
surveys or investigations under this lease; and (2) the
lessor to make copies of and extracts from any or all
books and records pertaining to operations under this
lease, if desired.

(i) Assignment. To file for approval in the ap-
propriate land office within 90 days from the date of
execution, any assignment or transfer made of this
lease, whether by direct assignment, operating agree-
ment, working or royalty interest, or otherwise. Such
instrument will take effect the first day of the month
following its approval by the Bureau of Land Manage-
ment. or if the assignee requests, the first day of the
month of approval. The showing required to be made
with an assignment or transfer is set forth in the
appropriate regulations.

(j) Equal ()Nwrltmity cl uus e, During the per-
fonnance of this contract the lessee agrees as follows:

(1) The lessee will not discriminate against
any employee or applicant for employment because of
race, creed, color, or national origin. The lessee will
take affirmative action to ensure that applicants are
employed, and that employees are treated during em-
ployment, without regard to their race, creed, color, or
national origin. Such action shall include, but not be
limited to the following: employment, upgrading, de-
motion, or transfer; recruitment or recruitment adver-
tising; layoff or termination; rates of payor other forms
of compensation; and selection for training, including
apprenticeship. The lessee agrees to post in conspic-
uous places, available to employees and applicants
for employment, notices to be provided by the contracting
officer setting forth the provisions of this nondiscrim-
ination clause.

(2) The lessee will, in all solicitations or
advertisements for employees placed by or on behalf
of the lessee, state that all qualified applicants will
recei ve consideration for employment without regard to
race, creed, color, or national origin.

(3) The lessee will send to each labor union
or representative of workers with which he has a col-
lective bargaining agreement or other contract or under-
standing, a notice, to be provided by the agency
contracting officer, advising the labor union or workers'
representative of the lessee's commitments under
Section 202 of Executi ve Order No. 11246 of Sep-
tember 24, 1965, and shall post copies of the notice
in conspicuous places available to employees and ap-
plicants for employment.

(4) The lessee will comply with all provisions
of Executive Order No. 11246 of September 24, 1965,
and of the rules, regulations, and relevant orders of
the Secretary of Labor.

(5) The lessee will furnish all information
and reports required by Executive Order No. 11246 of
September 24, 1965, and by the rules, regulations, and
orders of the Secretary of Labor, or pursuant thereto,
and will pe rrnit access to his books, records, and ac-
counts by the contracting agency and the Secretary of
Labor for purposes of investigation to ascertain compli-
ance with such rules, regulations, and orders.

(6) In the event of the lessee's noncompliance
with the nondiscrimination clauses of this contract or
with any of such rules, regulations, or orders, this
contract may be cancelled, terminated or suspended
in whole or in part and the lessee may be declared
ineligible for further Government contracts in accord-
ance with procedures authorized in Executive Order
No. 11246 of September 24, 1965, and such other sanc-
tions may be imposed and remedies invoked as provided
in Executive Order No. 11246 of September 24, 1965,
or by rule, regulation, or order of the Secretary of
Labor, or as otherwise orovi ded by law.

(7) The lessee will include the provisions of
Paragraphs (1) through (7) in every subcontract or
purchase order unless exempted by rules, regulations,
or orders of the Secretary of Labor issued pursuant to
Section 204 of Executive Order No. 11246 of Sep-
tember 24, 1965, so that such provisions will be binding
upon each subcontractor or vendor. The lessee will
take such action with respect to any subcontract or
purchase order as the contracting agency may direct
as a means of enforcing such provisions including
sanctions for noncompliance: Pronid ed, bou.euer, That
in the event the lessee becomes involved in, or is
threatened with, litigation with a subcontractor or
vendor as a result of such direction by the contracting
agency, the lessee may request the United States
to enter into such litigation to protect the interest
of the United States.

(k) Land disposed of tuit b coal deposits reserved
to the United States. If the lands embraced herein have
been or shall hereafter be disposed of under laws re-
serving to the United States the deposits of coal therein,
to comply with all conditions as are or may hereafter be
provided by the laws and regulations reserving such
coal,

(I) Operations, wages, freedom of purchase. To
comply with the appropriate operating regulations,
to exercise reasonable diligence, skill, and care
in the operations of the property, and to carryon
all operations in accordance with approved methods and
practices as provided in the operating regulations,
having due regard for the prevention of injury to life,
health or property, and of waste or damage to any water
or mineral deposits; to fairly and justly weigh or meas-
ure the coal mined by each miner, to pay all wages due
miners and employees, both above and below ground, at
least twice each month in lawful money of the United
States; to accord all miners and employees complete
freedom of purchase; to restrict the workday to not
exceeding eight hours in anyone day for underground

D-78



workers, except in cases of emerg f; to employ no
boy under the age of sixteen and no girl or worna»,
without regard to age, in any mine below the surface;
unless the laws of the State otherwise provide I in which
cas e the State laws control.

tm) Taxes. To pay when due, all taxes lawfully
assessed and levied under the laws of the State or the
United States upon improvements, output of mines, or
other rights, properly. or assets of the lessee.

(n) Overriding royaities. Not to create, by assign-
ment or otherwise, an overriding royalty interest in
excess of SO percent of the rate of royalty first payable
to the United States under this lease or an overriding
royalty interest which when added to any other out-
standing overriding royalty interest exceeds that per-
centage, excepting, that where an interest in the lease-
hold or in an operating agreement is assigned, the
assignor may retain an overriding royalty interest in
excess of the above limitation if he shows to the
satisfaction of the Bureau of Land Management, that he
has made substantia:' investments for improvements on
the land covered by the assignment.

(0) ts o t nrery 0; nrc mis es in case ajjurjeiture. In
case of forfeiture of this lease, to deliver up to the
lessor in good order and condition the land leased, in-
cluding all buildings, and underground timbering and
such other supports and structures as are necessary for
the preservation of the mine or deposit.

Sec. 3. The lessor expressly reserves:
fa} J~igbl-'_; re sc-r-ed, The right to permit for joint

or s ever ai use s uci: e-asernents or rights-of-way, in-
cluding easements ill tunnels upon, through, or in the
land leased, occuo iec , or used as may be necessary or
appropriate to the working of the same or other lands
containing the de posir s described in the ect. and the
treatment and shipmen;" of the products thereof by or
under author itv oi the Government, its lessees or
pe rn.it tee s , and for other public purposes .

(/1) Dis/}()sil;r-III n/ s url ac e . The right to lease ,
se l l , or otherwise dispose of the surface of the leased
lands under existing law or laws hereafter enacted, in-
sofar as said s urfacr- IS not necessary for the use of the
lessee in the extraction and removal of the coal therein,
o- to dispose of a nv resource in such lands which will
not unreasonably Interfere with operations under this
lease.

(c; MonofJoiy arm lair prices. Full power and
authority to promulgate and enforce all the provisions of
section .10 of the act to Insure the sale of the production
of said leased lands to the United States and to the
public at reasonable prices, to prevent monopoly, and
to safeguard the publ ic we lfare.

(d) Read/us/men! 0/ terms. The right reasonably
to readjust and fix royalties payable hereunder and other
terms and conditions at the end of 20 years from the
date hereof and thereafter at the end of each succeeding
2o-year period during the continuance of this lease
unless otherwise provided by law at the time of the ex-
piration of any such period. Unless the lessee files
objections to the proposed terms or a relinquishment of
the lease within 30 days after receipt of the notice of
proposed terms for a 2o-year period, he will be deemed
to have agreed to such terms.

(e) Waiver oj conditions. The right to waive any
breach of the conditions contained herein, except the
breach of such conditions as are required by the act,
but any such waiver shall extend only to the particular
breach so waived and shall not limit the rights of the

lessor with respect any future breach; nor shall the
waiver of a particular cause of forfeiture prevent can-
cellation of this lease for any other cause, or ior the
same cause occurring at another time.

Sec. 4. Relinquishment 0/ lease. Upon a satisfactory
showing that the public interest will not be impaired,
the lessee may surrender the entire lease or any legal
subdivision thereof. A relinquishment must be filed in
duplicate in the appropriate land office. Upon its
acceptance it shall be effective as of the date it is
filed, subject to the continued obligation of the lessee
and his surety to make payment of all accrued rentals

I and royalties and to provide for the pre ser vat ion of any
mines or productive works or permanent improvements
on the leased lands in accordance with the regulations
and terms of the lease.

Sec. 5, Protection of tbe s ur ia c o. natural res aurrcs,
and nn p rcn.em en ts, The lessee" agrees to take such rea-
sonable steps as may be needed to prevent operations,
including operation of operating plants on the leased
premises, from unnecessarily: (1) causing or contrib-
uting to soil erosion or damaging any forage and timber
growth on the leased lands or on Federal or non-Federal
lands in the vicinity; (2) polluting air and water; (3)
damaging crops, including forage, timber, or improve-
ments of a surface owner; (4) damaging improvements
whether owned by the United States or by its permittees
or lessees; or (5) destroying, damaging, or removing fos'-
sils, historic or prehistoric ruins, or artifacts; and upon
any partial or total relinquishment or the cancellation
or expiration of this lease, or at any other time prior
thereto when required and to the extent deemed neces ,
sary by the lessor to fill any sump holes, ditches, and
other excavations, remove or cover all debris, and, so
far as reasonably possible, restore the surface of the
leased land and access roads to its former condition,
including the removal of structures as and if required.
The lessor may prescribe the steps to be taken and res-
toration to be made with respect to the leased lands
and improvements thereon, whether or not owned by the
United States.

Sec. 6. Removal oj e oui p me nt, e t c., on termination oj
lease. Upon termination of this lease, by surrender or
forfc iture , the lessee shall have the privilege at any
time within a period of 90 days thereafter of removing
from the premises all machinery, equipment, tools and
materials, except underground timbering placed by the
lessee in or on the leased lands, which are necessary
for the preservation of the mine. Any materials, tools,
appliances, machinery, structures, and equipment,
subject to removal as above provided, which are allowed
to remain on the leased lands shall become the property
of the lessor on expiration of the gO-day period or such
extens ion thereof as may be granted because of adverse
climatic conditions, but the lessee shall remove any or
all of such property where so directed by the lessor.

Sec. 7. Proc cedings in case oj dejault. If the lessee
shall not comply with any of the provisions of the act
or the regulations thereunder or default in the perform-
ance or observance of any of the provisions of this
lease, and such default shall continue for a period of
30 days after service of written notice thereof by the
lessor, the lessor may institute appropriate proceedings
in a court of competent jurisdiction for the forfeiture
and cancellation of this lease as provided in section 31
of the act. If the lessee fails to take prompt and nec-
essary steps to prevent loss or damage to the mine,
property, or premises, or danger to the employees, the
lessor may enter on the premises and take such meas-
ures as may be deemed necessary to prevent such loss
or damage or to correct the dangerous or unsafe con-
dition of the mine or works thereof, which shall be at
the expense of the lessee. However, the lessee shall
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not be held responsible for delays or casualties
occasioned by causes beyond the lessee's control.

Sec. 8. Heirs and successors in interest. Each ob-
ligation hereunder shall extend to, and be binding upon,
and every benefit hereof shall inure to, the heirs,
executors, administrators, successors, or assigns of the
respective parties hereto.

Sec. 9. Unlawful interest. No Member of, or Delegate
to, Congress, or Resident Commissioner, after his

WITNESS TO SIGNATURE OF LESSEE

Secretary-Treasurer

E!lection or appointment, or either before or after he has
qualified and during his continuance in office, and
officer, agent, or employee of the Department
Interior, except as provided in 43 CFR 7.4(a)(1
he admitted to any share or part in this lease 0 aerrve
any benefit that may arise therefrom; and the provisions
of Section 3741 of the Revised Statutes of the United
States, as amended (41 U.S.C. Sec. 22), and Sections
431, 432, and 433, Title 18, U.S.C., relating to con-
tracts, enter into and form a part of this lease so far as
the same may be applicable.

THE )NITED STATES OF AMERICA

/' .•.. ' ..
BY/~~~~' //~/2~;l;(fh/..

, G/ c ~i~cer)
.>

Neube r.;
r:1anat;er, iI~inine

(Title)

SfY~)t e:nr'F.'T }r';, 196:=-
(Date)

Wyodak Resources Development Corp.

f)J.~.~
(Signature of Lessee)

Vice President

~t:~ Va(~4.2vt.PI(~
(Signature of Lessee)

(Signature of Lessee)

(ij this lease is executed by a corporation, it mus c bear the corporate seal)

(0) Royalty. To pay the lessor a royalty of 17~ cents a ton of 2,000 pounds for
the first 10 years of the lease and 20 cents a ton for the remainder of the first
20-year period. succeeding the execution of this lease.
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, .31.LL~·,~L/,~'.
UNITED STJ\TES t/. ,\, "~)\

DEPARTMENT OF.j',JE ~~IOR>?:, 'V'.
BUREAU OF LArU~ll\,.,.~t;~~~T'~~> !:::)

,. ... /. , ..
COAL

to S E ¢~ ~.~ ••..•?<' .• ..::..,.I~/ 1->"-. \ .~') ,I,' •.

'e'"' 'eo""""""':~
This lease, entered into 00_ . _._

the lessor, through the Bureau of Land Management, and Wyodak RellOlU'o8llllleve10rrnent Corporat101l
p. O. tlolt 1951
Rapid Cit,., South Dakota

the lessee, pursuant and subject to the terms and provisions of the act of February 25, 1920 (41 Stat. 437), as
amended, be re in after referred to as the act, and to all reasonable regulations of the Secretary of the Interior now
in force which are made a part hereof,

Form 4-696
(December 1958)

lrilllessetb:

Land Office

Serial Number

19~ _, by the United States of America,

Section 1. Rights ol Les s e e, The lessor, in consider at ion of the rentn and royalties to be raid and the
conditions to be observed as hereinafter set forth does l-ere by grant and lease to tl-e le s se e the exclusive right
and privilege to mine and di spos e of all the coal in the followinn-des crl bed tracts of land, situated in the State
of Wyexdnga

contnining:u.o _acres, more or less, together with the right to conut ruct all such works, buildings, plants,
structures, and appliance s as may be ucces sa ry and convenient for the rcininv and prep aru ti on of the coal for
market, the manufacture of coke or other products of coal, the housing, and wolfurc of emplo yees , and, subject to
the conditions herein provided, to use so much of the surface as may reaaon abl y be required in the exercise of the
rights and pri vileges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(<I) Bond. To maintain the bond furnished upon the issu-
ance of this lease, which bond is conditioned upon compliance
with all the provisions of the l e a xe , and to increase the
an-ount or furnish such other bond as may he required.

(b) Rental. To pay the lessor annually, in advance, for
each acre or part thereof covered by this l ea s e , he~inning
with the date- hereof, the following rentals: 2S cents for the
first year, SO cents for the second, third, four th , a nd fifth
years, respectively, and $1 for the sixth and each suc ce edi ng
year during the continuance of the lease, such rental for any
year to he credited against the first royalties as they accrue
under the lease during the year for which the re nt a l WHS paid.

(c) Roynlty, To pay the lessor <J royalty of cents
on every ton of 2,000 pounds of co al mined du ri ng the first
20 y ea r s su oc e edi ng the execution of thi s lease. Ro ynlt ie s
shall be payable quarterly within 30 days Irom the expiration
of the quarter in which the coal is mined.

(d) :\linimw7/ trro dccc tio n, T1eginning with the sixth year of
the lease, except when operations are interrupted by strikes,

'_l-,1~ t., th •..• r-s ser-, or

accurately the weight or qua nt ity and qun l it y thereof in due
form in books to be kept nnd preserved by the lessee for
such p u rpo s e s,

(h) lns nr c mn, To permit a al l r eas o n able times (l) in-
spection by any duly authorized officer of the De purt rnr-nt , of
the leased premises and al l s urf nce and underground improve-
ments, works, rnar-hin c-ry, (,quipment, and 1111hooks and re cord s
pcrtaininl--'. to ope ration s Hnd s urv e ys or in ve s ig a ti o n s under
this lease; and L!) the le ss or to make copies of and ex tract s
from an y or all hooks and records p e r tnin in g, to operations
under this le a s e, if desired.

(i) ,hslg"mpl1l. To file for app ro v al in the appropriate
Land Office within QO d,I}'S from the date of execution, any
assignment or transfer made of this l eas e , \vl1Pthf<r hy direct
assignment, operating aur eerne nt , wo rk iru; or ro vn l y interest,
or otherwise. Such instrument will tuk e effect the firsl day of
the month Io l lo wi ng its appro v a l by the tt ure au of Land
Marta gern eu or if the a s sianec requests, the first day of the
month of approval. The sho wi np required to he made with an
assignment or transfer is set forth in the rel!;lliations,
4:~ CFi? I Q3. 2'<;.

(i) '\,mil/scrlm/notlon. In connection with the perform-
•• ~~t In ,1;<:_

Rcyalty. To pay th •• Le seor- a ro:ralty of 10 cents on every ton of 2 000
pounds ?f coal :r.ined durin;, the first 10 j'!I nl'S of the leases 1.2,1,ce~ts III
ton d~r.L.ngthe nllXt 5 ye1lIs. and 15 oents a ton durillf' the r_1nder of
the 1'11'01.2o-y••..U's succeoding th" execution of this lease RoyaltJ.
shall be pay-able quarterly within 30 dllJf8 fron. the ~a~1on r th8lll
quar"tel' ill w~lichthe coal is mined" CI 1I
.T, '-.' ~c{t"'--~

(c)

]

o
becomes productive tne rentals ana royalue,., ,.".••• .
to the appropri n te I<egional Mining Supervisor of th e United
States Geolo~ical Survey, with whom all reports oo oc e rnirrp,
operations under the l eus e shall be filed. All remittances to
the Manager of the Land Office shall be made payable to the
Bu reuu of Land Management, th o s e to the Geological Survey
shall be made payable to the United States Geological Survey.

(F) Pl at s, report s, maps. At such times and in such fo rru
as the lessor may prescribe, to furnish a phil showing de-
velopment work and improvements on the leased lands and a
report with respect to stockholders, investment, d epre ci ati o n,
and costs. To furnish in such fo rm as the lessor may pre-
scribe, within ;10 days fro m the expiration of ea ch quarter a
report covering such quarter, certified by the sup e ri nt e nd r-n
of the mine, or by such other agent having personal kno wle dge
of the facts as may be de s ignn te d by the lessee for such (lIU-

pose, showing the amount of leased deposits mined dllrin,; the
quarter, the character and quality thereof, amount of its prod-
ucts and b ypro duc t s disposed of and price received therefor,
and amount in storage or held for s ale. To keep and prepare
maps of the leased lands in accordance with the regulations
in 30 CFR, part 21 i.

(g) Weights, To determine accurately the weight or
qu an ti ty and quality of all leased deposits mined, and to enter

subcontracts lor s tnnd ard commercial supplies or r;IW
mu t erin ls.

(k ) Lal/d dls/losed 0l !l'lth loa/ de,/,os/ts '1'S{'" ed 10 11'("

I 'ns ted Stales. If the lands embracer! herein hnve been or
shall hereafter be disposed of under laws r es e rv ina to the
United Slates the deposits of coal-therein, to cornplv with all
coo dtt lo ns as are or may hereafter he provided by the laws
and r eaul a tio ns r ea e rv i.rvg;such CO:1l.

(1) nt/eralinns, wages, freedum nf PUf( hnse. To comply
with the operating reg;ulatians (,10 CFr..:, part 211), to exercise
reasonable diligence, skill, and care in the operations of the
property, and to carryon all o p erutio ris in accordance with
app ro ve d methods uno practices as provided in the operating
rl;'l~u\;jtions, having due regard for the prevention of injury to
life, health or property, and of waste or damage to any wa t er
or rnine ra l deposits; to fairly and justly weigh or m e as ure the
coal mined by each miner; to pay all wages due miners and
employees, both above and below ground, at least twice each
month in lawful money of the Ijni ted States; to accord all
miners and employees complete freedom of purchase; to re-
strict the workday to not exceeding eight hours in anyone
day for underground workers, except in cases of emergency; to
employ no bo y under the age of st xt een and no girl or woman,
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without regard to age, in any mi. w t.. surf ace: unless
the laws of the State otherwise 1_ r vi de , in which c as e the
State laws control.

(Ill) Taxes. To pay when due, all taxes lawfully assessed
and levied under UH~ laws of the State or the United Stutes
upon improvements, output of mines, or other rights, property,
or as s e t s of the lessee.

(n) (Juerr id i ng rcry altio s, Not to create, by assignment or
otherwise, an o verri di nj; royalty interest in excess of 50 per-
cent of the rate of royalty first payable to the United States
under this lease or an overriding royalty interest which when
added to any other outstanding overriding royally interest
exceeds that percentage, excepting, that where an interest in
the leasehold or in an operating agreement is assigned, the
n s s.igno r may retain an overriding royalty interest in excess
c-f the above limi tnt io n if he shows to the satisfaction of the
j'~lreHu of La nd Mf"'f,gf1ml'nt, IhAI hI" hA" mmif> .,nh.,tfmtiH1
investments for improvements on the land covered by the
assignment.

(0) Del/u('T)' 0/ nre mi s e s /11 case ojjoT!eiIIiTe. 11, case of
forfeiture of this lease, to deliver up to the lessor in good
order and condition the land leased, induding all buildings,
and underground timbering and such other supports and s truc-
tur es as are necessary for the preservation of the mine or
deposi L

Sec.1. The lessor expressly reserves:
(a) f?l~hts re s e nred, 111(' right to permit for joint or

s e ve ra l use such easements or rihhts-of-way, including ease-
rnent s in tunnels upon, through, or in the land lensed, oc-
cupied, or used as may be necessary or upp ropr iat e to the
work in E'. of the s am'e or' other lands' containing the deposits
described in the ac t and the tr ea truon t find shipment of the
products thereof by or under authur-i t y of the Government, its
lessees or perroi tt ees , and for other public purposes.

(b) fJ/sIJosl/uH/ oj surl ac:e, The right to lease, sell, or
otherwise dispo s e of the surface of the leased lands under
e xia tiria IRw or l uws he re af t e r e na cte d, insofar as said sur-
face is not necessary for the use of the lessee in the extrac-
tion and r cmo va l of the coal tber e iu, or to dispose of a n y
resource in such lands which will not unreasonably interfere
with operations under this euse .

(c) \!rJl/ofJ(J/y and [air pnc o s, Full power and authority to
promul g ate and enforce all the provisions of s ec tion :'1.0of the
act to insure the Side of the production of said le as ed lands
to the United Stm e s and to the public at rea so n nbl e prices, to
prevent monopoly, and to s~lfel--'.uard the p ublic w elIa re.

(d) f?r>ad]Ustn/f'nl oj enns. The right re us on ab ly to re-
udj u s find fix royalties payable hereunder and o the r tern-s
and conditions at the end of ~O years from the dille hereof and
th e re af e eu t the end 01 o ac h succeeding 20-year period during
the continuance of this l e as e unless otherwise provided by
law at the time of UlC expiration of any such period. Unless
the lessee files objections 10 the pruposed teT1JIS or a re lin-
qui s hrnent of the lease within 10 days after receipt of the
notice of proposed t e rrns for a 20-year period, he will be
deemed to h ave at-(reed to such t e rrns .

(e) 1I'1/1I'('T oj c cnduso ns, The riF!:ht to wni ve nn y breach
of the r-onditi o n s co nt aincd herein, except the hr ear-h of such
conditions ;:;5 -<Ire required by the act, bUI any such waiver
Shilll extend only to the purt rcu l ar breach so wai ve d and shall
not limi t the rights of the lessor with respect to nn y future
b rea ch ; nor shall the waiver of a p nrt icu la r cause of tortet ture
prevent cancellation of this l ens e for any other cause, or for
the nnm e cause occurring at a no the r time.

Sec. 4. Relinquishment 0/ lease. Upon a satisfactory
showing th at the public interest will not be impai re d, the
lessee ma y surrender the entire lease or any legal subdivision
thereof. A relinquishment must be filed in duplicate in the
appropriate Lnnd Office. Upon its ucc ep t auce it shflll be
effective as of the date it is filed, subject to the continued
o b lig a iou of the lessee and his surety to rn ake payment of all
accrued re n a l s and royalties and to provide for the preser-
vation of any mines or productive works or permanent improve-

I~~ WITNESS WHEREOF:

\\1T'\:,'"~sCi~-s-'1)0 SV~~)?'URE OF LESSEE

)VJrJ;;C ,~~4~ --
/

ment s on the Ie ns e•.• +.o. •• ...ls i,.. cco rdan ce with the re g'ul at.io rrs
and te rm s of the lease.

Sec. 5. Prot e ct ion oj tb e s urf ac e, nut-ural TeSOUTces, and
improvemenls. The lessee agrees to take such reasonable
steps as may be needed to prevent operations from unneces-
sarily: (1) Causing or contributing to soil erosion or damaging
any forage and timber growth thereon; (2) polluting the waters
of springs, streams, wells, or reservoirs; (3) damaging crops,
including forage, timber, or improvements of a surface owner;
or (4) damaging range improvements whether owned by the
United States or by its grazing pe rrnl tte es or lessees; and
upon any partial or total relinquishment or the cancellation or
e xp irat io n of this lease, or at any other time prior thereto
when required by the lessor and to the extent deemed neces-
sary by the lessor, to fill any s urnp holes, ditches and o ther
evc a vn ti on s, remove or rover :'111 rlphri", :'Inri, "0 Ia r fl"

reasonably possible, restore the surface of the leased land to
its former condition, including the removal of structures as
and if required. The l e s sor may prescribe the steps to be
taken and restoration to be made with respect to lands of the
United States and improvements thereon.

Sec. 6. Removal oj e qui prn ent, et c., on e rmin ation oj
lease. Upon t e rrnina tion of this Iea se , by surrender or for-
feiture, the lessee shall have the privilege at any time within
a period of 90 days thereafter of removing from the premises
all machinery, equipment, tools and materials, other than
underp:round timbering placed by the lessee in or on the
le a s ed lands, which are not necessary for the preservation of
the mine. Any materials, tools, appliances, machinery, struc-
tures, and equipment, subject to removal as above provided,
which are al l ow ed to remain on the l e a s ed lands shall become
the property of the lessor on expiration of the 90-day period
or such extension ther eof as may be granted because of ad-
verse climatic conditions, but the lessee shall remove any
or all of such property where so directed by the lessor.

Sec. 7. Proceedings in case oj de tault, If the lessee
shall not comply with any of the provisions of the act or the
-egula tto ns thereunder or default in the performance or ob-
servance of a ny of the provisions of this lease, and such
de fau lt shall continue for a period of 30 days after service of
written notice thereof by the lessor, the lessor rna y institute
ap p ropr iat e proceedings in a court of competent jurisdiction
for the forfeiture and cancellation of this lease as provided in
s e c ti o n ~1 of the act (30 USc, sec. 188). If the lessee fails
to uk e p rorup t and necessary steps to prevent loss or damage
to the mine, property, or premises, or danger to the employees,
the lessor rnny enter on the premises and take such measures
as may be deemed necessary to prevent such loss or damage
or to correct the dangerous or unsafe condition of the mine or
works thereof, which shal l be at the expense of the lessee.
However, the lessee shall not be held responsible for delays
or casualties occasioned by causes beyond the lessee's
control.

Sec. B. ll e ir s and successors in in ere s • Each obligation
hereunder shall extend to, and be binding upon, and every
benefit hereof shall inure to, the heirs, executors, adminis-
trators, successors, or assigns of the respective parties
hereto.

Sec. 9: linlawjlllinterest. No Member of, or Ire legate to,
Congress or Resident Commissioner, after his election or
appointment, or either before or aft e r he has qualified and
during his continuance in office, a nd no officer, agent, or
employee of the Department of the Interior, except as pro-
vided in 43 CFR 7.4(a)( 1), shall be admitted to any shore or
part in this lease or derive any benefit that may arise there-
from; and the provisions of section 1741 of the Revised
Statutes of the United States, as amended (41 USC, sec. 22),
and sections 431, 432, and 433, title 18, U. S. Code, re-
l at in g to contracts, enter into and form a part of this lease
so far as the same ma y be applicable.

TilE VNlTED STATES OF AMERICA

/

WYODAK RES\S CES DEVELOPMENT c6li.JI~e)
0151 '7- \

,,)1_/ .....;',-U.,~ I'd

rT (Signature of Lessee) \

(3ignature of Lessee)

(Signature of Lessee)

(1/ t bis lease is executed by a corporation, it must bear the corporate seal)

GPO 867051
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Form 4-696
(December 1958)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

COAL LEASE
Act of February 25, 1920 (41 Stat. 437), as amended

Land Office

Cheyenne, Wyoming
Serial Number

This lease, entered into on April 1,
the lessor, through the Bureau of Land Management, and

. 1961- by the United States of America,

Wyodak Resources Development Corpo
Po O. Box 149, Gillette, Wyoming

the lessee, pursuant and subject to the terms and provisions of the act of February 25, 1920 (41 Stat. 437), as
amended, hereinafter referred to as the act, and to all reasonable regulations of the Secretary of the Interior now

in force which are made a part hereof,

\I'ituesseth:

Section 1. Rights o{ lessee, The lessor, in cons iderat ion of the rents and royalties to he paid and the
conditions to be observed as hereinafter set forth does hereby grant ami lease to ti-e lessee the exclusive right
and privilege to mine and dispose of all the coal in the following-described tracts of land, sit uated in the State

of Wyoming 1
To 50 N., R. 71 W., 6th Po M.
Seco 211 SEtSE;
Seco 221 SW~SW~:

containing _SO _acres, more or less, together with the right to construct all such works, buildings, plants,
structures, and appliances as may be necessary and convenient for the mining and preparation of the coal for
market, the manufacture of coke or other products of coal, the housing and welfare of employees, and, subject to
the conditions herein provided, to use so much of the surface as may re ason abl y be required in the exercise of the

rights and privileges herein granted.

Sec. 2. In consideration of the foregoing, the lessee
hereby agrees:

(a) Bond. To maintain the bond furnished upon th e issu-
ance o Lth is lease, which bond is conditioned upon compliance
with all the provisions of the lease, and to increase the
amount or furnish such other bond as may be required.

(b) Ren/al. To pay the lessor annually, in advance, for
each acre or part thereof covered by this lease, beKinning
with the date bereof, the following rentals: 2S cents for the
first year, 50 cents for the second, third, fourth, and firth
years, respectively, and $1 for the sixth and each s u c oe ed in p;
year during the continuance of the lease, such rental for any
ve-at- to he o red ired <lg<linst the first royalties as they accrue

ac cu rn te ly the we ig ht or quan t ity and qu a l ity thereof in due
form in books to be kept a nd preserved by the lessee for
such purposes.

(h) [n s nc c ion, To p e rmi t at all r eas on ab l e times (I) in-
spection by any duly nut ho r iz ed officer of tile De pa rtm ent , of
the leased premises and all surfuce and u n de rpjo u nrl i.mpro ve-
ments, works, rna chiru-r v , equipment, and all books und records
pe rt alninj; to operations and s urv e ya or inve st ig atl o n s under
this lease; and (2) the lessor to make copies of and extracts
from an y or all hooks and records pertaining to operations
under this lease, if desired.

(i) !\s.HK"me/Jl. To file for approval in the appropriate
Lund Office within rH) day s from the date of execution, any

~r l1.i" I "p, wlu-th er by direct

(c) Royalty. To pay the lessor a royaLty of 10 cents on every ton of 2 000
pounds of coal mined during the first 5 years of the lease; 12~ cents a
ton durang the next 5 years, and 15 cents a ton during the remainder or
t?e ~irst 2O-We~ period of,the,lease. Royalties shaLL be payable quarterly
~thln 30 days from the explratl0n of the quarter in which the coal is
IIll.ned. "f\ '11~.

reason~ ~pt'cltlea tn s ecu on .~';I' 01 lilt' iU, ,u .• •...... .• ...•........
year and pay a royalty thereon to a va lue of $1 per acre or
fraction thereof. Operations under this lease shall be con-
tinuous except in the circumstances described or unless the
lessee shall pay a ro ya lty.Te ss rent, on such minimum amount
of the leased deposits, for one year in a dvano e, in which
case operations may be suspended for th a t year.

(e) P'ayme nts, To make rental payments to the 1\1ana~er
of the appropriate Land Office, except that when this lease
becomes productive the rentals and royalties shall be paid
to the appropriate Regionul Mining Supervisor of the United
States Geological Survey, with whom all reports concerning
operations under the lease shall be filed. All remittances to
the Manager of the Lund Office shall be made payable to the
Bureau of Land Management, those to the Geological Survey
shall be made payable to the United States Geological Survey.

(f) Plats, reports, maps. At such times and in such fo rru
as the lessor may prescribe, to furnish a plat showing de-
velopment work and improvements on the leased lands and a
report with respect to stockholders, investment, depreciation,
and costs. To furnish in such form as the lessor may pre-
scribe, within 30 days from the expiration of each quarter H

report covering such quarter, certified by the sup erinte nd en
of the mine, or by such other agent having personal knowledge
of the f act s as may be de si gna te d by the lessee for such pur-
pose, showing the amount of leased deposits mined during the
quarter, the character and quality thereof, amount of its pro-f-
ucts and byproducts disposed of and price received therefor,
and amount in storage or held for sale, To keep and prepare
maps of the leased lands in accordance with the regula tton s
in 30 CFR, part 211-

(g) Weights. To determine accurately the weight or
quantity and quality of all leased deposits mined, and to enter

following: Emplo yrnont , upgwdinlo'" demotion, or t ran s fe r:
recruitment or r ecrut tmcnt ,lllvt>rtising, layoff or t e rrni nati o n;
rates of payor other forms of compensation; .rnd selection for
training, in clu di nj; apprenticeship. The lessee nl ao agre e s to
po s hereafter in conspicuous places, avalj nble for em-
ployees and applicants for employment, no ic e s to be provided
by the contracting officer s cttt ng forth the p rov is iorn, of the
nondiscrimination clause. 111e lessee further a gr ee s to insert
the foregoing provision in all subcontracts h er e undr-r, exeopt
s uho onf rnc ts for sta ndard commercial sllPJllips or raw
mnt ee ia ls.

(k) Lrmd tro 0/ with e(HI! de!'vsf",s eri Ie, /1,(·
i'rnt e d Stales. If the lands e rnhr ac ed herein hav e b ee n or
shall hereafter be disposed of und er Ia ws res e rv ino to the
United States the deposits of co a l therein, to cornp,ly with all
conditions as are or may hereafter be pro vidr•.J oy the "aw s
and regulations reserving such coal.

(I) O!H'Talions, wages, /Teet/om 0/ !J11u!Jase. To comply
with the opewting regulations (.10 C[>,l~, part 211), to exercise
reasonable diligence, skill, and care in the operations of the
property, n nd to carryon all operations in ar-oo rdanc e with
upproved methods and practices as provided in the o pe rnt ing
rel~uliltions, h avi ng due regard for the prevention of injury to
life, health or property, an d of waste or damage to any water
or mineral deposits; to fairly and justly weigh or rnea sure the
coal mined by each miner; to pay all wages due miners and
employees, both above and below ground, at least twice each
month in lawful money of the United States; to accord all
miners and employees complete freedom of purchase; to re-
strict the workday to not exceeding eight hours in any qne
day for underground workers, except in cases of emergency; to
employ no boy under the age of sixteen and no girl or woman,
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without regard to age, in any !nine" w the surface; unless
the laws of the State otherwise provide, in which case the
State laws control.

(m) Taxes. To pay when due, all taxes lawfully assessed
and levied unde r the laws of the State or the United States
upon improvements, output of mines, or other rights, property,
or assets of the lessee. '.

(n) (Ioerridiog royalties. Not to create, by assignment or
otherwise, an o verri.di ng royalty interest in excess of 50 per-
cent of the rate of royalty first payable to the United States
under this lease or an overriding royalty interest which when
added to any other outstanding overriding royalty interest
exceeds that percentage, excepting, that where an interest in
the leasehold or in an operating ngre errien t is assigned, the I
assignor may retain an overriding royalty interest in excess

~1fu:::u a~~v~dl~li~~~i:ang~~:~t/SI:~;; ~,: \~l:;>~:,~~~~ac~~ou:l:~l~~~'

investments for improvements on the land covered by the
assignment.

(0) Ire huc ry of premises in case a//or/eiture. In case of
forfeiture of this lease, to deliver up to the lessor in good
order and condition the land leased, inclUding all buildings,
and underground timbering and such other supports and struc-
hires as are necessary for the preservation of the mine or
deposiL

Sec. 1. The lessor expressly reserves:
(a) f?i,;i'ts res eroe d, The right to permit for joint or

several use such cas ernen ts or ri ghts -of-wav , including ea s e-
mcnrs in tunnels upon, through, or in the land leased, oc-
cupied, or used as may be ne c e as a ry or app ropr iat e o the
work~[~ of the sur-ie' or b th er l ands 'co n t nin irrg the'deposits'l
de scr ib ed in the act, and the treatment and shipmeht of the
products thereof by or under authority of the Government, its
lessees or pe rmi t ee a , and for other pUblic purposes. •

(b) O/sfJOsl/iml 0/ sur/an>. The right to lease, se1.l, or
otherwise dispose of the surface of the leased lan ds under
existing Jawor laws hereafler enacted, insofar as s a id s ur-
face is not necessary for .the use of the lessee in the extrac-
tion and removal of the COLlI tber e iu, or o dispose of any
resource in such lands which will not unre aso nab l y interfere
with op eeati on s under this lease.

(c) .\I(Hlol!Oly an d [atr l'ncC's. Full power and authority 10
peom ul gate and enforce all the provisions of section .10 of the
ac to insure the sale of the production of said leased lands
to the United Slates Lind to the public at reaso nnb!e prices, to
prevent monopoly, and to safef~uard the p uo li r- welfare.

(d) Re ad ju st mont 0/ er ms, The right re as on uh ly 10 re·
adjust and fix royalties p eyah le hereunder and other e rn-s
and conditions at the end of:!O yea rs from the elate hereof and
th e re afte r a t the end 01 each suc c ee dt ng 20·year period during
the continuance of this l e a s e unless o her wi s e pro vi ded by
law fit th e time of the expiration of any such period. Unless
the lessee files objections to the proposed terrns or a rel in-
quishment of the lease within .10 clays af e r receipt of the
notice of proposed t c rms for a 20-ye,lf period, he will be
deemed to have agreed to such terms.

(e) 1l'11I1'("r 0/ condumus, The rif!:ht to waive nn y breach
of the r-orrclitio n s contained herein, except the breach of such
conditions us arc required by the act, but any such waiver
shall extend only to the pa rt icul ar bre a ch so waived and shall
not limi t the rights of the lessor wilh respect to any future
breach: nor shall the waiver of a p nrt icul ar cause of forfeiture
prevent cancellation of this lease for any o th er cause, or for
the s a rne cause o cc urri np at another time.

Sec. 4. Relinq/lishrllf'lll 0/ l c as c. Upon a satisfactory
showing that the public interest will no be impaired, the
le s s ee may surrender the entire lcus e or any legal subd ivi s ion
thereof. A relinquishment must he filed in dup l ic at e in the
appropriate Land Office. Upon its ucc ep t a nce it shall be
effective as of the date it is filed. subject to the continued
ob lijra t ion of the lessee and his surety to rua ke pa y rnent of all
ace rued rentals and roya It ie s and to provide for the preser-
vation of any mines or productive works or permanent irnpro va-

11\ WITNESS \\'IIEI,HW:

merits on the leased ,_ .•.ts in accordance with the regulations
and te rm s of the lease.

Sec. S. Prater/ion of the sur/are, natural re sourc e s, and
improvements. The lessee agrees to take such reasonable
steps as may be needed to prevent operations from unueces-
sadly: (I) Causing or contributing to soil erosion or damaging
any forage and timber growth thereon; (2) polluting the waters
of springs, streams, wells, or reservoirs; (3) damaging crops,
including forage, timber, or improvements of a surface owner;
or (4) damaging range improvements whether owned by the
United States or by its grazing pennittees or lessees; and
upon any partial or total relinquishment or the cancellation or
e xp i rat ion of this Lease, or at any other time prior thereto
when required by the lessor and to the extent deemed nece s-
s ar y by the lessor, to fill any sump holes, ditches and other
exc ava tion s, remove or cover all debris, and, so tar as
reasonably possible, restore the surface of the leased land to
its Iormer condition, including the removal of structures as
and if required. The lessor may prescribe the steps to be
taken and restoration to be made with respect to lands of the
United States and improvements thereon.

Sec. 6. Removal oj equipment, e tc., on erminoti on 0/
lease. Upon termination of this lease, by surrender or for-
feiture, the lessee shall have the privilege at any time within
a period of 90 days thereafter of removing from the premises
all machinery, equipment, tools and materials, other than
underground timbering placed by the lessee in or on the
leased lands. which are not necessary for the rtreae rvatton of
the mine. Any materials, tools, appliances. machinery, struc-
tures, and equipment, subject to removal as above provided,
which are allowed to remain on the leased lands shall become
the property of the lessor on expiration of the 9Q·day period
or such extension thereof as may be granted because of ad-
verse climatic conditions, but the lessee shall remove any
or a 11 of such property where so directed by the lessor.

Sec. 7. Pr oc e ed in gs in rase 0/ de iautt. If the lessee
shall not comply with any of the provisions of the act or the
re gul a ti.ons, thereunder or default in the performance or ob-
servance of a ny of the provisions of tins lease, and such
de fault shall continue for a period of 30 days after service of
written notice thereof by the lessor, the lessor rnay institute
appropri ate proceedings in a court of competent jurisdiction
for the Io rfe lfu re and cancellation of this lease as provided in
section 1 of the act (30 USC, sec. 188). If the lessee fails
to take prompt and necessary steps to prevent loss or damage
to the mine, property, or premises, or danger to the employees,
the lessor may enter on the premises and take such measures
as may be deemed necessary to prevent such loss or damage
or to correct the dangerous or unsafe condition of the mine or
works thereof, which shall be at the expense of the lessee.
However, the lessee shall not be held responsible for delays
or casualties occasioned by causes beyond the lessee's
control.

Sec. 8. lt e irs and suc c e s s ors Irl in/crest. Each obligation
hereunder shall extend to, and be binding upon, and every
benefit hereof shall inure to, the heirs, executors, admi ni s-
t rnto r s, successors, or assigns of the respective parties
hereto.

Sec. 9: Unlaw/ul iru ere st, No Member of, or Delegate to,
Congress or Re s ldent Commissioner, after his election or
appo intm ent , or either before or after he has qualified and
during his continuance in office, and no officer, agent, or
employee of the Department of the Interior, except as pro-
vided in 43 CPR 7.4(a)(1), shalf be admitted to any share or
part in this lease or derive an y benefit that may arise there-
from; and the provisions of section 3741 of the Revi ae d
St atut es of the United States, as amended (41 USC, sec, 22),
and sections 431, 432, and 433, ti t le 18, U. S. Code, re-
l at ing to co ntr act s, enter into and form a part of this lease
so far as the same may be applicable.

THE UNITED STATES OF AMERICA

. .l
i
,' 0-<.';.

(Signing""Officer)

Manager, Land Office, Bureau of Land
Manarement, Cheyenne, Wyoming 3-27-610

~ODAK ~lmC!S. DMLOPMI:.NT ~)
-L~b~4 _ .

(Signature of l;ssee) hcc A~e ..,--"'/£/~

By

(Signature of Lessee)

(Signature of Lessee)

If tbi s lease is executed by a corporation, it must bear tb e corporate seal)

GPO 887051
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