P PACIFIC GAS AND HELECTRIC COMPANY

P GCrwaa]E- —+— 245 MARKET STREET « SAN F’RANCISCO, CALIFORNIA 94106 + (415) 781-4211 + TWX 910-372-6587

November -1, 1976

Mr. Jackson Moffitt, Area Mining Supervisor
U. S. Geological Survey

8102 Federal Building -

125 S. State Street

Salt Lake City, Utah 84138

Dear Mr. Moffitt:

Pacific Gas and Electric Company herewith submits
for your approval a Mining Plan (7 copies enclosed) for
a coal mine in the Sage Point-Dugout Canyon area (T. 12
and 13 S., R. 12 and 13 E.), Carbon County, Utah. The
project contains coal leases and coal ownership covering
approximately 10,043 acres, of which 5,852 acres are under
U. S. Coal Leases owned by 'Heiner Coal Company and Equipment
Rental Service, Inc. and 2,416 acres are under U. S. Coal
Leases owned by Kennecott Coal Company. Equipment Rental
Service has subleased its interest to Island Creek Coal
Company, and Island Creek and Heiner Coal (a wholly owned
subsidiary of Island Creek) have assigned their interests
to PGandE. Approval of these assignments has been
requested. On April 25, 1975, Island Creek filed De31gnat10n
of Operator forms under which PGandE, through its wholly
owned subsidiary Natural Gas Corporation of California, has
been operating on the leases.

The Mining Plan for the Sage Point-Dugout Canyon
Project has been prepared in accord with 30 CFR 211.
Simultaneously, Natural Gas Corporation of California is
making application with the Bureau of Land Management for
rights-of-way and land use necessary to service the mlne,
prepare and ship the coal to the power plant.

Yours very truly,

JOHN C. OSMOND
Supervisor
Coal Resource Development

Enclosures

'JCO:sh
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Submitted By:

Pacific Gas and Electric Company
Coal Resource Development:

245 Market Street :
San Francisco, California 94106

To:

Area Mining Supervisor

U. S. Geological Survey
8102 Federal Building

125 s. state Street.

Salt Lake City, Utah 84138
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1.0

. MINING PLAN | |
SAGE POINT-DUGOUT CANYON PROJECT
CARBON COUNTY, UTAH

Introduction

Natural Gas Corporation of California (NGC), a

‘California corporation qualified to do business in Utah

and a wholly owned subsidiary of'Pacific Gas and Electric
Company‘(PGandE)‘which suppliés electricity and natural gas
to Northern' California customers, and Kennecott coal

Company (KCC), a wholly owned subsidiary of Kennecott

Copper Corporation, a multi-national resource producer, own

leases and in fee certain coal properties in Central Utah,

" hereinafter referred to as the Sage Point-Dugout Canyon

Project. The sites of these properties and of adjoining

lands needed for the development and production of coal -

are shown on SDL~1.0. NGC hereby tenders to the.U. S.

Geological Survey a Mining Plan that describes in detail
the ownership,'exploration, development and production of

two mines plus contiguous lands for rights-of-way and

vséecial land-use permits. The Sage Point-Dugout Canyon

Project is a new coal mine‘having a capacity-bf 3,000,000
tons per year. The Mining Plan describes direct and
ancillary actions to develop and produce coal; convey,

wash and store said coal; bring, load and dispatch railroad

unit trains;‘bring electricity, communications, hydraulic

Y



To Sal Lake City 1O miles -
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services; provide roads, conveyors, necessary buildings

and parking areas; provide retention and storage of
refuse; and do all such other activity necessary to

conduct a'coal‘mining operatibn that‘conforms to all
Federal, State and local rules and regulations. Coincident
with this tender, NGC submits to the Bureau of Land
Management a Land-Use Plan in sﬁpport of appliCatiqns for

rights-of-way and Special Land-use Permit.

o



,-2.0‘ Operator

Natural Gas Corporation of California

Attn: John C. Osmond, Supervisor, Coal Resources
245 Market Street - ‘

San Francisco, California 94106
Telephone (415)781-4211 ext. 4144



- 3,0

Need For Coal

Pacific Gas and Electric Company must plan to meet
the electrical needs of its service area well in advance
of furnishing added service. To acquire the permits for
a qoal-fired electric generating plant and to design and
construct such a plant takes from 6 to 8 years. PGandE
has no coal-fired generating'plants. Its planning includes
two 800Mw plants requiring 2 million tons of coal per
year each of‘Sage Poiht~Dugout Canyon quality coal. Plans
are for PGandE to build the plants in California and for

NGC to supply the coal for one of these plants from the

Sage Point property. The coal will be transported from

Utah to the power plant by unit trains. ' The time required
for mine permits, for design and consfruction, and for
completion of mine development, ranges from 6 to 8 yéars.

The time frame for delivery of electric power from the
neﬁ coal-fired generatihg plants in California equates to
the period of mid-1984 to the end of 1985.

Kennecott Copper Corporation's metallurgical operations
in Nevada and Utah were designed to use natural gas,-fuel
oil and/or coal for smelting and electric power generation;
Present maximum annual demand is equivalent to 600,000
tons of coal. Currently, KCC is purchasing coal by contract
and spot{‘ Préduction at Sage Point-Dugout Canyon would

assure Kcc of dependable ‘and competitively priced coal



through production of~cqal it now owns or has under
lease. Coal production from development is predicted
to reach 750,000 tons during the fifth year after
ground breaking. This coal would be unwashed. Washing

of coal should commence during the fifth year.



Location

The Sage Point-Dugout Canyon Project is located

15 miles (airline) northeast of Price, seat of Carbon

County, Utah. Road mileage is 22. The coal deposits
and the adjoining land-use areas are within T. 12, 13,

14 and 15 S., R. 12 and 13 E.



5.0

History of Coal Production

There has been no coal production from the Sage Point
deposits. There has, however, been production from coal
beds that continue both to the east and west of Sage Point.

The Soldier Canyon Mine (formerly Premium Mine) to the

west produced coal from pre-World War II to 1973 at a
maximam of 100,000 tons per year. The mine was sold to

California Portland Cement in 1974, California Portland

rehabilited the mine and started

_spring of 19767

The Dugout’ Canyon Mine (Knight-Ideal Mine) produced

1, 326,000 tons, more or less, during the period 1940 to

196 5 from both the Rock Canyon and Gilson seams. KCC

supply for its coal requirements in Nevada and Utah.

KCC promptly closed the mine, sold the equipment and.

abandoned op .d _be purchased at costs
that were lower than costs of production. The mine has

remained closed and the portals are caved and/or plugged.



6.0 Schedule of Leases SDL-6.0

6.1 Federal Coal Leases

6.1.1 Sage Point

6.1.1.1

6.1.1.2

6.1.1.3

6.1.1.4

Lease No. U-07746

Date of Lease: June 3, 1957

Lessees: Equipment Rental Service, Inc.
and Heiner Coal Company (undivided
one-half interest of Equipment
Rental Service, Inc. subleased to
Island Creek Coal Company) ;
assignment to PGandE filed for
approval August 4, 1976.

Lands covered by Lease:

T. 13 S., R. 12 E., Carbon County, Utah

Sec. 10: 8%

Sec. 11: sk

Sec. 14: All

Sec. 15: All

Sec. 22: N%, N%Sk

Sec. 23: WhNWY%

Containing: 2,480.00 acres

Lease No. U-089096

Date of Lease: July 1, 1962

Lessee: Heiner Coal Company; assigned
from Minerals Development Corporation
of Colorado; assignment to PGandE
filed for approval August 4, 1976.

Lands covered by Lease:

T. 13 S., R. 12 E., Carbon County, Utah

Sec. 8: E%

Sec. 17: NE%

Containing: 480.00 acres

Lease No. U-092147

Date of Lease: December 1, 1962

Lessee: Heiner Coal Company; assignment
to PGandE filed for approval
August 4, 1976.

Lands covered by Lease:

T. 13 S., R. 12 E., Carbon County, Utah

Sec. 17: EXSW%, SE%

Sec. 20: S%NW%, NE4%NWY%, NLNEX%

Containing: 680.00 acres

Lease No. U-0144820 _
Date of Lease: September 1, 1966

i
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Lessee: Heiner Coal Company; assignment
to PGandE filed for approval
August 4, 1976.

Lands covered by Lease:

T. 13 S., R. 12 E., Carbon County, Utah

‘Sec. 3: Lots 1,2,3,4, Sk (All)

Sec. 4: Lots 1,2,3,4, S% (All)

Sec. 5: TLots 172, SE%

Sec. 9: All

Sec. 10: N¥%

Sec. 1l: Nk

Containing: 2,212.00 acres

6,1.2 Dugout Canyon

6.1.2.1 Lease No. U-07064
Date of Lease: January 1, 1957
Lessee: Kennecott Coal Company
Lands covered by Lease:
T. 13 8., R. 12 E., Carbon County, Utah
Sec. 13: 8%
-Sec. 23: E%E%, SW4SE%
Sec. 24: All
Sec. 25: NkN%
Sec. 26: N%NE%
T. 13'S., R. 13 E., Carbon County, Utah -
Sec. 18: sk
Sec. 19: ILots 1,2,3,4, E% + NE¥%, NW4SEL
Sec. 30: Lot 1
Containing: 2,336.14 acres

6.1.2.2 Lease No. U-027821
Date of Lease: September 1, 1958
Lessee: Kennecott Coal Company
Lands covered by Lease:
T. 13 8., R. 12 E., Carbon County, Utah
Sec. 23: NW%SEY%, NE%SW%
Containing: 80 acres

These two leases were consolidated May 16, 1960
and approval of assignment was granted on
December 1, 1965.

Total acreage: 2,416.14

6.2 State of Utah Coal Leases

6. 2 1 Lease No. ML-22590
Date of Lease: January 25, 1965
Lessee: Pacific Gas and Electric Company
Lands covered by Lease:
T. 13 S., R. 12 E., Carbon County, Utah
Sec. 2: .Lots 1,2,3,4, S% (All)
Containlng.,,375 52 acres



60262

6.2.3

6.3 Fee

1z

Lease No. ML-22675

Date of Lease: February 23, 1965

Lessee: Pacific Gas and Electric Company
Lands covered by Lease:

T. 12 S., R. 12 E., Carbon County, Utah
Sec. 32: NE%NEY%, S4NE%, NWj

Containing: 280.00 acres

.Lease No. ML~21994

Date of Lease: "August 6, 1964

Lessee: Pacific Gas and Electric Company
Lands covered by Lease:

T. 12 s., R, 12 E., Carbon County, Utah
Sec. 32:. 8%

Containing: 320.00 acres

Fee Coal

6.3.1

6.3.2

Mahleres and Sampinos Lease

Date of Lease: -August 6, 1963

Lessee: Pacific Gas and Electric Company
Lands covered by Lease:

T. 13 s., R. 12 E., Carbon County, Utah
Sec. 16: All

Contalnlng. 640.00 acres

Kennecott Coal Company
Lands covered by Lease:

T. 13 S., R. 12 E.,. Carbon County, Utah
Sec. 23: WXNEY%, E:XNWY
Containing: 160. 00 acres

6.4 Surface Ownership

The Ownership Map, SDL-6.0, shows the areas covered

by the coal leases and the ownership of the surface.

The

names and addresses of the surface owners are:

6.4.1 Estate of Harry Mahleres
John H. Mahleres, Executor
426 East 2 North
Price, Utah 84501

6.4.2 John H. Mahleres
426 East 2 North
Price, Utah 84501

6.4.3 John S. Sampinos, et al
228 N. Carbon Avenue
Price, Utah 84501



6.4.4

6. 4' 5

Milton Thayne
Welllngton, Utah 84542

Kennecott Coal Company
Kennecott Copper Corporatlon
P. O. Box 11299 .

Salt Lake City, Utah ‘84111

i3



6.5

Descriptionfof Rights-of-Way and Land Use SDL-6.5

Lands that are required by the Sage PointQDugoﬁt
Canyon.Project include corridors or rights-—of-way
that are limited to 50 feet each side of the center
line of the right-of-way. Rights—of-way might be
combined. The railroad spur‘righf-of-way will
determine rights-of-way for other facilities.

A preliminary study by Towill, Inc. (Appéndix A)
considers possible routes for rail service from tﬂe
Denver and Rio Grande Western Railroad to the mine.
Included are four routes. nggluatiqp_of.the,routes

favors Routes G and H and this report to the Bureau

et

of Land Maﬁagement considers these as viablé alternates.
Routes G and H pass over Federal, State andvFee
lands. In this preliﬁinary study, U.S. Geélogical
Survey 7.5 minute quadrangles (2,000 feet per ihch)
at 20 and 40ff6qt contour intervals were used for
selecting rail routes. Towill has outlined'the areas
where_aerial mapping for new topographic maps at 100
and 200 scale and 5 and 20-foot contour intervals will
provide base information for detailed railroad
selection and design. NGC intends to do this aérial '
mapping before winter. |
Separate leﬁter applications are being submitted
‘to the Bﬁreau of‘iand Management to cover rights—of-way

for the different functions of the project. ‘Each is

14



covered under the Congressional Acts as tabulated
below: |
. .6.5.1 Act of March 3, 1875
43'USC 934
Railroads
The 43_USC 934 railroad right-of-way
‘includes 50 feet on each side of the center
line of the selected alignment. Description
will be by "metes and bounds" rather than by
legal subdivision. The Towill report
(Appehdix A) shows the G and H alternative
routes as well as profile and typical cross
section of construction. Destination is a
rail loop in Section 28, T. 13 S., R. 12 E.
6.5.2 Act of January 21, 1895
43 USC 956
Roads, Surface Conveyors
The 43 USC 956 road(s) and surface
conveyors rlghts-of—way also 100. feet
wide might be comblned, ‘at. least partlally,
‘with the railroad right-of-way.
6.5.3 Act of February 15, 1901
: 43 USC 959.
Water Pipelines, Water Plant Sites,
Telephone and Telegraph Lines,
»Electrlcal Distribution Lines
The 43 USC 959 rights-of-way can be

combined insofar as possible with the USC



934 and 956 rights-of-way. All of
these are linear rights-of-way coveting

15 miles or more in length.

’Special Land-Use Permit‘Application is planned to
serve the two mine sites, the central yard site and
the refuse disposal dam site. (SDL-6.5 and SDL-10.4
show typical arrangements for the surface facilities
to mine and central yard.) The total area of these
sites is 2,400 acres and are described by legal
subdivision iﬁ the‘application.

Dames and Moore investigated refuse disposal 7
areas. Four sites are available. Site C is preferred,
with Site A as an alternative. Details of these sites

are covered in Appendix B.

=2
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7.0 The Environment

7.1 Topography
. The Sage Point-Dugout Canyon property is located
in the western Book ‘Cliffs. The Book Cliffs run from
Helper, Utah east into Colorado with a 'general east-west
trend. The cliffs. are steep with slopes from 15 to 90
degrees and face the south. From west to east across
the property, Soldier Creek, Fish Creek, Dugout Creek
and Pace Creek are the ﬁain drainages that cut canyons
into the rugged cliffs., .The general trend of these
canyons is north-south. An exception is Pine Canyon
. which lies back of the escarpment and follows the trend
| of the cliffs. The Book Cliffs range in elevation
from 6,700 feet to 8,400 feet.

Above and capping the Book Cliffs is the‘dip slope
(sbL-7.1). The siope follows the structure of the
area and slopes or dips to the north at about 7 degrees.
The surface is rolling hills that steepen to form the
cényonsialOng the Book Cliffs. The elevation ranges
from 7,200 feet to 8,500 feet.

‘The Roan Cliffs rise up from the dip slope to
elevations of 8,900 feet. The trend of the'Rdan Cliffs
genérally foilbws that of the Book Cliffs. Slopes range
‘from 15 to 50 dégrees,.becoming steepest at the top.

.' : . ' ".I'he Roan Cliffs.' are cut on the west by the nrgrth-'fl‘owing

Nine Mile Creek and on the east by south-flowing Pace
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Creek. Between these two drainages the cliffs form
the highest ridge in the area.

The area below the Book Cliffs is made up of
pediment terraces that have been eroded and cut by
the drainages from‘the“cliffe.'.These gravel terraces
aﬁe gently sloping to the south or away from their
source, the cliffsf. The top surface is relatively
flat with some small gullies. The edges of the
terraces are steep, up to 30 degrees, and break to
the valley floor of alluvium, often exposing the
Mancos shale in the cut banks and bluffs; The area
‘between the dissected pediments consists of broad.
alluvial valleys with steep—banked and narrow stream
-chaﬁnels. Grades in these valleys are generally
-2 percent or less. Clark Valley is_the.largest of these
areas of alluvial deposits and lies on the eastern
edge of the area of interest, Elevations range from.

5,300 to 7,000 feet.



7.2

Y

Soils

Soils on the coal lease area consist of three
associations: Badland-Rockland Association; Argic
Cryoborolls-Pachic Cryoborolls-Cryic Paleborolls
Association; and Typic Argiborolls-Lithic Argiborolls-
Typic Haploborolls Association. Their distribution is
shown on SDL-7.2.

Badland-Rockland Association consists of mostly

bare rock outcrop, but also includes some shallow soils

over bedrock. The shallow soils are on benches or
mesas where the topography is undulating to rolling.
The relief is steep to very steeply dissected escarp-

ments and breaks along canyons. Runoff is rapid to

very rapid and sediment production is very high.

Control of soil loss and the resultant heavy sediment
production is a major problem.

Argic Cryoborolls-Pachic Cryoborolls-Cryic
Paleborolls Association consists of dark gray and
brown silt loams, clay loams, cobbly in places. The

soils in the .association are moderately well to somewhat

excessively drained. Permeability is slow to rapid.

Runoff is medium to slow and sediment productidn is
moderately low. The topography ranges from rolling

to very steep.
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Typic Argiborolls-Lithic Argiborolls-Typic
Haploborolls Association’occurs in the northernmost
extent of the leases. The slopes are steep to very

steep. This soil is neutral to moderately alkaline,

and of silty clay loams, with a red subsoil. These

soils are well-drained with slow to moderate
permeability. Runoff is medium to rapid and sediment
production is low.

Lying below the coal leases, in the area of
future access and surface facilities are two other
major soil-associations, Castle'Valley—Keni;worth
and Chipeta-Persayo, with minor occurrences of
Ravola-Billings-Penoyer and Sanpete-Minchey.

Castle Valley-Kenilworth Association consists
of.shallow, very calcareous, well=-drained, stony,
moderately to coarsely textured, sloping to sfeep
soils on upland benches and old, dissected outwash-
plains. These soils have formed from weathering
sandétone and shales of the Mesaverde group. A
typical profile: The surface is brown to pale brown,
very calcareous, stony to sandy loam about 7 inches
thick. The subsoil is gravelly, very fine, sandy loam,
very calcareous, and can contain up to 50% cobblestones.
The mean annual soil temperature is 47° to 54°F and

has a frost-free season of 110 to 130 days.
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" *Chipeta—Per Association is calcareous,

wel;-drained, moderately finewtextured,‘and'gently
rolling to moderately steep. They occupy shale hills
and have formed in residuum that weathered from
alkaline, gypsum-bearing, m;rine Mancos shale. The
mean annual soil temperature is 47° to 54°F and the
frosﬁ-free season is 110 to 160 days. In a typical
profile,bthé upper 1 to 5 inches is light brownish
' clay and silty loam. The underlying material is
silty, cléf loam, often with a saline. and/or
gypsiferous layer. Bedrock is 12 to 17 inches from
the surface. ~yeic Toceillovwon s ~ Ty pic TocriorMaands
Ravola—Billings—_gggygi?Association consists of
nearly level to géntly sloping, deep, well-drained
and moderately well-drained medium-textured and
moderately fine-textured soils on alluvial fans and
" flood plains and in alluvial valleys.
yerotlic Calclorlnibs (@ @ Lsheliic
Sanpete-Minchey Association consists of gently
sloping, déep; well-drained, medium—textured to
moderately fine-textured soils over gravel on mesas,

‘benches and old alluvial fans.
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7.3

Geology
7.3.1 Stratigraphy

The coal within the property boundaries
lies in the upper portion of the Blackhawk
formation of Upper Cretaceous age (SDL-7.3(a)
and SDL-7.3(b)). The Blackhawk is the rem&ins
of a series of transgressions and regressions of
an ancient shoreline that was fed sediment from
the northwest. Behind the shoreline were peat
swamps cut by low energy streams winding through
tropical swamps. As time progressed toward the
close of the Cretaceous the shoreline regressed
farther and farther to the southeaét, taking the
éeat-bearing swamps with it. This ended the

~ deposition of peat in the area of central Utah.

The Masuk Tongue of the Mancos shale is
exposed below the Book Cliffs. The formation
consists of gray to dark gray, slightly calcareous,
gyﬁsiferous, and carbonaceous marine mudsfone, with
occasional thin siltstones and fine g;ained
sandstones.

The Mancos supports little to no vegetation.
énd is exposed where the overlying pediments are
eroding back and forming steep slopes, or in the

flat valley bottoms where<streams have cut_through
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System

Series

Stratigraphic
ar-ial

Lithology

Thicknees

Description

TERTIARY

Eocene

Paleocene

Colton Formation

I

842’

Red and some gray-green shales interbedded with
light gray to greenish coarse to fine grained
lenticular sandstones. Basal grit ‘and pebble
conglomerates in sandstones.

Forms the Roan Cliffs.

Green River

Formation
Flagstaff

Member

CRETACEOUS

| Danian

Maestrichthian

North Horn
Formation

463’

Interbedded gray-green to red variegateéd shales,
light gray to green medium grained lenticular
sandstones and thin beds of freshwater limestones.
Forms resistant dip slope.

620

Interbedded gray, gray-green, purple, to
yellow~tan calcareous shales, light tan to
cream marls with small limestone nodules, and
light gray coarse to fine grained lenticular
channel sandstones up to 40 feet in thickness.

Campanion

River
ion

ce
ormat

i

Castle-
gate
Mamb. |

1

iwortht

Lmﬂ

T
|

Mesaverede Group
Blackhawk Formation

Coal-
bearing |

Ahwmnn
Tongues

Spring Canyon |

Star
" Point

SS

35!’

172"

Upper sandstone--gray to light gray medium
grained sandstones, with thin beds of silts,
shales and carbonaceous shales, cliff former.
Middle portion--light gray to tan medium to fine
\grain ss. interbed. with shales and silty shales.

Gray, medium grained sandstone, with some thin
lenses. of carbonaceous shale, cliff former.

1148

Coal Bearing--Interbedded light gray, medium to
fine grain sandstones, siltstones, gray to
carbonaceous shales and coal.

Lower Portion--gray littoral, medium to very fine
grained bioturbated sandstones and sandy
siltstones with tongues of Mancos shale in A
between the major littoral tongues (thickness of

' tongues not to scale).

229"

Gray sandy siltstone tongues in the gray shale.
Last remains of the Storrs and Panther tongues,
non-resistant. ’

"oray o drk.
gypsiferous,

ray, Marine shd
Slope former.




" the alluvium. The clays of the Mancos make
acceptable soils for agriéultural use when
mixed;hith sands to change its texture. The
Mancos shale is notorious among those who
" attempt to construct roads or railroads upon
it due to its tendency to shrink and swell.
This is an.engineering problem that must bé.
considered in construction procedures.

| The Mancos shale is apperimately 5,000
feet thick. The uppermost tongue in the Mancos
is called the Ferron Sandstone and is exposed south
'of the property in the Farnham Anticline. The
Ferron Tongue is from 200 to 250 feet thick in
the area.

The Star Point Sandstone was named in the area
of Helper, Utah where it cbntainé two well developed -
clastic deltaic tongues, Panther and Storrs.

These tongues~ha§e been traced to the east as far
as Fish Creek. At Fish Creek they are thin beds
of qray"siltstdnes, representing the distal ends
_of the deltas. Théy.pinch out between Fish éﬁd o
Duéout Creeks. |

The contact between the Mancos shale and the
“Blackhawk formation has always been a_topic‘of

' sd@e“disagreement. ‘The difficulty has developed



due to the intertonguing of shoreline facies
(siltstones to medium grained sandstones) with
the marine facies of the Mancos shale. There are
several major regressive coarse clastic tongues
extending to the east, with corresponding records
of transgression as tongues of marine mudstones
to the west.

Depending on whose nomenclature is used,
these tongues can be included or excluded from
the Blackhawk formation. Maberry (1971, p.23)
presented a comparison of several authors' nomen-
clature. Because Young's work dealt with the
entire Book Cliffs and not an isolated section
his system is used here. (See diagram on the
following page.)

The Spring Canyon tongue has its type section
in Spring Canyon, near Helper, Utah. As this
tongue is followed eastward it breaks into five
smaller tongues, three of which pinch out into
the Mancos shale between Soldier and Dugout Canyons.
The tongues and marine mudstones make up 383 feet
of the Blackhawk formation at Fish Creek.

Moving up in section the next tongue is the
Aberdeen and is the lowest tongue that contains a

complete regressive shoreline facies sequence.
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Beginning from the base and working up the normal
complete cycle is aé follows: ﬁudstone, gray,
marine Mancos; interbedded marine mudstone and
finely laminated thin beds of fine grainéd sandstone,
biotﬁrﬁafed; lower shore facies, fine grained sand-
stone, lensy, calcareous, contains carbonaceous
material and very abundant trace fossils, horizontal
and hummocky bedding; upper shore facies, fine

to medium grained sandstone, coarsest and most
porous of the sequence, often shows "swiss cheese"
weathering, trough cross stratified, minor bioturbation;
beach or foreshore facies, fine grained sandsténe,
commonly weathers white but is gray when fresh,
contains carbonaceous material and root casts, low
angle cross stratified and horizontal bedding.

The Aberdeen tongue actually records several
regressive events which are represented in the
sectibn as complete or a partially complete series
'of shoreline facies. Those incomplete.tongues lack
the upper units of the complete facies pattern.
Collectively the tongues are 183 feet thick.
| The Kenilworth tongue is one complete 6ycle
of shoreline facies beginning with the marine

mudstone and up through the beach or foreshore

sandstone. In Fish Creek the Kenilworth tongue is

-

o



128 feet thick of which 55 feet is sandstone.
The sandstone section of this tongue is a resistant
cliff former and easily mappable on the surface.

In the Sage Point-Dugout Canyon area the top
of the Kenilworth sandstone marks the change from
marine to near-shore swamp and fluvial environments,
This is the environment of deposition of the three
mineable coal seams.

There are three seams or zones of economic
importance in this area. They are, from bottom
to top,.the Gilsoﬁ, Rock Canyon and Sunnyside.

All three seams are never everywhere mineable
showing lenticularity typical of Mesaverde coals.
Starting at the base of the coal-bearing

section or the top of the Kenilworth sandstone,
the first correlatable‘coal is the Kenilworth.
This coal is typically about two feet thick along
the outcrop and thinning to less than a foot in
the subsgfface to the north. On the outcrop the
Kenilwofth.coal is about 20 feet above the top of
the beach deposits of the Kenilworth tongue. This
coal never attains/minéable thicknesses on the
property. ‘

Above the Kenilworth cqal are a series of

thin to mediunm beds of restricted marine, swamp,

~
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and fluvial deposits. These deposits often
contain abundant carbonaceous material, -a few
‘marine invertebrate fossils and numerous conifer
and dicot plant fossils. Lithology varies from
medium grained sandstones to black carbonaceous
mudstone. 'Minor amounts of pyrite are disseminated
among much of these sediments. This lithology is
typical of the sediments that separate the coal
seams throughout the remaining Blackhawk section.

The Gilson coal is the next coal in the
section and is mineable (4.5 feet thick or greater)
in most places on the property. There are one or
two coals in the 40-foot interval above the
Kenilworth coal but the coals are usually less
than one foot thick and difficult to correlate.
The Gilson seam follows the typical pattern for
a fluvial-type coal. It is lenticular and problem-
atic in its correlation from hole to hole. 1Its
fhickness varies frém just over a foot to 15 feet.
When the seam is mineable its average thickness is
about 7 feet.

The rock interval between the Gilson and next
economic seam, the Rock Canyon, varies from 34 to
88 feet. This interval is often difficult to

correlate because it consists of lenticular,



interbedded siltstones,‘séndstones, mudstones and
coal. From lack of marine fossils and presence

of land fossils, this entire interval is considered
to be of non-marine fluvial and fresh water swamp
environments. The coals in this interval are
referred to by Clark (1928) as the Fish Creek

seam for exposures in the area of Fish Creek.

The Fish Creek seam, or better expressed as a
zone, is a fluvial coal and highly lenticular. It
comes and goes in the west portion of the property
and has pinched out completely in the Dugout-Pace
Canyon area. The coal is too thin and lenticular
to be of economic importance.

The ‘Rock Canyon seam lies at the top of the
previously discussed interval. The Rock Canyon bed
is presently mined by California Portland Cement
Company in the Soldier Canyon Mine 1mmed1ately
west of Sage Point in Sections 7 and 18, T. 13 S.,
R. 12 E. On the Sage Point-Dugout Canyon property
the seam varies frém 2.7 to 9.0 feet thick showing
lenticularity with some splitting and rock partings.

Continuity appears to be better in this seam
than both the Gilson and Sunnyside seams. Preliminary
data from outcrop work by John Balsely (oral

communication and unpublished data, 1976) indicates

3¢



that the Rock Canyon seam is a transgressive coél
from sections measured in Soldier Canyon, Fish
Creek and Dugout Canyon. In each case the coal is
covered by restricted marine facies indicating a
change from terrestrial to marine environments.
This uniform change of environment over the Rock
Canyon coal explains its better continuity. The
gradual subsidence of the swamps kept up with the
accumulation of peat until over-flooding by the
invading sea stopped peat formation.

The peaf forming often resumed for a short
time in local areas and appears in the section as
thin "stringers" above the Rock Canyon seam.
Fluctuations from restricted marine to fresh water
swamps continued for a short time and amounts to
about 20 feet of sandstones, siltstones and
mudstones above the Rock Canyon coal.

The interval from the Rock Canyon to the
Sunnyside coai zone varies from 86 to 165 feet
and records two marine invasions and a return to
swamp and peat-forming conditions. These marine
.invasiqns ére referred to as tongues similar to the
Kenilworth and Aberdeen and are here called the
"lower and upper Sunnyside tongues. The upper tongue
develops between Coal Creek to the west and

Soldier Creek. By Pace Creek on the east the



tongue has pinched out. Each of the tongues
contains facies from lower, upper and foreshore
environments. These sandstones are resistant
and usually are well exposed on the outcrop.

The lower Sunnyside tongue is correlated with
the Sunnyside tongue at Sunnyside, Utah by
Doelling (1972,.pp. 256-57). The coal that lies
atop the tongue in the Sunnyside area is of coking
quality and fairly continuous in its stratigraphic
position. 1In the area of Soldier Canyon there is
a half foot of coal lying five feet above the lower
tongue, but this is not present in the Fish Creek
area. This is the only true Sunnyside c¢oal.

Above the lower tongue lies 20 feet of
swamp deposits consisting of siltstones and
'mudstones; above~which the upper tongue develops
through the normal‘sequence of érograding shoreline
facies. Regression continued through the restricted
marine facies and back again to swamp and f;uvial
environments, and the formation of coal. The marine
facies are represented by black shales 10 to 20 feet
thick. These are excellent subsurface markers
throughout the Sage Point property.

The Sunnyside zone on the property lies above

the top of the second marine tongue and therefore
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is fairly continuous in its relative stratigraphic
position. It is not a true Sunnyside coal, but
rather lies above this local and anomalous upper
tongue. 3There are several thin coals above the
Sunnyside zone all of unmineable thicknesses and

in previous work have been referred to as the

Upper Sunnyside. These coals are highly lenticular
and spotty as individual beds, but retain a uniform
position as a zone. They lie from 20 to 60 feet
above the éunnyside zone.

The Sunnyside coal zone is thin on the south,
which is where if odtcrops. In the south the
zone is made up of one to three coal beds, the
thickest of which is about three feet. The zone
varies from 3 to 15 feet thick. General thickening
takes place to the northwest with the thickest single
bed being 11.5'feet; but the seam still maintains
moderate lenticularity.

The reméining.uppermosﬁ Blackhawk formation
ranges from 130 to 150 feet. The sediments are
interbedded sandstones, siltstones, and mudstones.
'They represént an environment of fluviais, bgck
swamps and a few small lakes. The top of the Black-
hawk has been eroded prior to the deposition of the

Price River formation.



Not uncommon in western coals are the
development of wants, which are areas of marked
thinning to complete absence of coal at its
normal stratigraphic position. From the drilling
that has been completed up to this time, a want
with a northeast-southwest trend has been mapped. .
The outline of the want cah best be seen by
studying the isopach maps of the Gilson and Rock
Canyon seams, and the Gilson-Rock Canyon interval.*

There is room for several interpretations as
to the cause of such occurrences. From outcrop
work and drill hole data the most appealing
explanation seems to be related té depositional
environments.

The isopach of the interval between the Gilson
and Rock Canyon shows a thickening in the want area.
Point bar deposits have been noted on the outcrop
in east Soldier Canyon area where the want projects
onto the outcrop. The deposition of these thicker-
than-normal meandering stream deposits would cause
both contémperaneous destruction of any peat-forming
environments and a latgr thinning of coals oﬁer the
tops of these buried channels due to differential
compaction. The general paleoslope (Balsely, 1976
oral communication) is to the southeast which makes
the trend of the want run at 90 degrees to it, but

*SDL—lO-Okd),(e)and(f)



in such a low energy environment as flat swamps
such an alignment over a few miles does not seem
improbable.

The Castlegate sandstone is part of the
Mesaverde Group of Upper Cretaceous age and is
a fine to medium grained sandstone, off-white to
gray and weathers light tan-brown. The unit is
cemented with argillaceous material and some
calcium carbonate, but remains semi-porous to
porous. Sorting is poor with grains ranging from
sub—rounded to sub-angular quartz. The sandstone
is massive with trough and some tabular cross-
bedding and small-scale graded beds one-half inch
to two inches thick. Occasionally- there are
lenticular thin beds of siltstones and mudstones
that contain the most abundant supply of carbonaceous
and plant material. These finer grained units are
most common in the lower and upper parts of the
section. Small pyritic nodules, clay interclasts
and coalified material are also present in small
amounts.

The Castlegate sandstone is an easily mappable
unit and an excellent marker bed. It is resistant
and forms a cliff in'most pléces. The unit is

172 feet thick in Fish Creek, and has good.lateral



continuity across the entire property. The
environment of deposition is dominantly fluvial.

The Upper Member marks the top of the Mesaverde
Group and can be topographically and 1ithologically
divided into two units. The lower section is'a
series of interbedded sandstones, sandy mudstones
and gray mudstones. This. type of lithology is
133 feef thick near Fish Creek. The sandstones are
similar to the Castlegate with less porosity and
more carbonaceous material. This section is
almost always a slope former that separates the
lower cliff—formiﬂg Castlegate and the upper cliff-
fo;ming sections of the Price River formation.

'The uppermost section of the Price River is
a thick bedded to massive sandstone, light gray to
off-white and weathers the same. The sandstones
are medium to fine grained quartz, fair sorted,
with - some coarse porous sandstones at the base of
beds which become finer upwards. The sand grains
are sub-rounded to sgb-angular, moderately cemented,
some beds are calcareous and some contain disseminated
carbonaceous material, casts of tree stems and
trucks, and some minor bioturbation. The sandstones
show horizontal hummocky stratification, ripple

marks and trough cross-bedding. The thick and
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massive sandstoﬁes are broken by beds of gray to
dark gray mudstones and siltstones that are less
resistant slope formers. This uppermost unit is
218 feet thick giving a total thickness for the"
entire Price River formation of 522 feet.

The North Horn formation lies conformably
above the Price River formation and forms moderate
to steep slopes near the top of the Book Cliffs.
The unit is about 620 feet thick with some variability
due to the nature of the contact with the overlying
Flagstaff Member. The North Horn section contains
the boundary between the Cretaceous and Tertiary
periods, but its exact position is unknown. The
upper contact is in the Paleocene epoch of the
Tertiary.

The North Horn formation was deposited in
flood plain and lacustrine environments. The base
of the formation shows similarity to the fluvial
environment of the Price River, but the sandstones
are finer grained and medium to thinly bedded.
Calcium carbonate content of the rocks increases
upwards in the section. 1In the lower half are
interbedded sandstones and gray to gray-green
_calcareous mudstones. The sandstones throughout
the unit are fluvial in origin and often are

conglomeratic at the base with a fining upwards trend.
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The color is gray to light gray and some "salt
and pepper" beds. They weather to brown and tan.
The sandstones are very lenticular with lateral
continuity from a few hundred feet to over a
thousand feet. The individual chanhel sands are
up to 50 feet thick.

The fine gfained rocks in the upper part of
the formation are yellow-tan to gray marls with
numerous small limestone nodules that weather out.
There are also occasional beds of carbonaceous
mudstones and in Soldier Canyon there is a thin
' (0.3') local coal bed exposed. The upper contact
is transitional and shows no'topographic expression.

In a recent U.S. Geological Survey publication
Fouch (1976) re-defined the lower Tertiary
stratigraphy in the Uinta Basin and part of the
change was placing the Flagstaff in the Green River
formation. The Flagstaff in the Sage Point-Dugout
Canyon area is a series of interbedded sandstones,
mudstones, marls and limestones. The sandstones
are fluvial in origin, lenticular, calcareous,
medium to fine grained, of a tan to brown color on
outcrop, and graf to gray-green when fresh. The
mudstones are dominantly gray-green and calcareous

with some red variegated mudstones toward the top



of the member. ' The limestone beds are thin,
never more than four feet thick. They are
Igenerally fossiliferous with fresh water
gastropods, pelecypods and ostracods. When

the limestone occurs in beds of a foét or less
they are generally poorly bedded in the sense
that they are almost a layer of nodules. This
causes the thin limestones to be non-resistant

on outcrop and difficult to locate when occurring
with mudstones.

The lower contact of the Flagstaff was arbitrarily
chosen at the'iowest pure limestone bed. This bed
is always fossiliferous as long as it retains its
purity. The mapping of the contact was difficult
due to the 1enticularity of these lower limestones.
While tracing such a bed, it would sometimes grade
into a light yeliBw—tan to gray mérl. ‘This is why
. the contact has been dashed on the map. The thick-
ness is also of some variability but where measured
it was 463 feet thick.

The unit forms a dip slope on top of the Book
Cliffs and the upper beds of limestones and cal-
careous sandstones protect and slow the retreat of
the cliffs. This protective cap begins to break

down at the exfreme eastern edge of the property.



From Pace Creek eastwards the Flagstaff and North
Horn have been mapped as the North Horn formation.

The Colton formation contains the.youngest
rocks exposed in the area and is dated as late
Paleocene and early Eocene age. This is ‘the
formation that makes up the Roan Cliffs.

The lower contact is conformable with the
Flagstaff Member. It has been drawn at the break
in slope at the base of the Roan Cliffs. This
corresponds to a thin resistant gray-green cal-
careous sandstone. This contact is important in
coal mining in the area because it marks the
addition of approximately an extra 1,000 feet of
cover, putting everything north of the contact well
below the 3,000 foot cover line. The upper contact
with the Green River formation is north of the
property and the 842 feet of Colton is not a
representative figure of its entire thickness but
just that whi¢h is exposed on the face of the Roan
Cliffs.

The lithology consists of interbedded sandstones,
siltstones and red mudstones. The color of the unit‘
is red to light brown. As with the other Tertiary
units the beds are very lenticular and the sandstones
show a variety of sedimentary structures typical of

a fluvial origin.



7.3.2

Structure

The structure is very simple on a.large-scale
basis. The strike and dip of the beds is generally
in the area of N 80° w, 7° N, with minor variation
of a few degrees. Small undulations in structure,
such as "rolls," are expected to be encountered
in mining. This is common in coals due to the
paleogeégraphy and differential compaction of the -
varied types of sediment between coals.

There are no known faults located in the area
of calculated reserves that have displacements
sufficient to cause any major difficulties in
extraction of the coal. The only fault found
with a displacement greater than a foot was in
the mouth of Fish Creek Canyon. The maximum
displacement observed was two feet, with a 1.8
foot brecciated zone filled with sandstone and
large calcite crystals. The wide brecciated zone
was traceable for about 200-300 feet along the
strike. The strike of the fault was N 83° W, which
is almost the strike of the beds. The fault is
probably related to slumping or the breaking away
of large blocks of sediment from the cliff face

i

as the softer Mancos is erodgd out from under it.
}



4.

There are two fauité lying to the northeast
of the property which were taken from Doelling's'
map (1972, p. 396). These faults lie in the Roan
Cliffs north of any mineable reserves.

During our 1975 drilling program there were
numerous cores that.éhowed slickensides and
'fracturing, indicating some movement at depth.

The lack of any significant‘displacement on

the surface indicates that these movements have
all been on a very minor scale and should pose
no problem in mining.

Seventeen measurements of fracturés have been
taken on rocks th;oughout the stratigraphic section
in different areas of the property. The results
have been plotted on a rose diagram (SDL-7.3(c))
which follows. The dips of all the fractures .
were within 5° of vertical with the exception of

one which dipped 60° to the south.



NORTH
SOUTH
I
SDL-73(c) Rose diagram of fractures on Sage Point —Dugout

Canyon property. Each line represents one
measurement.
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4
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Economic Geology

The only known commodity of any economic
interest on the property is coal.

The area is leased and has been studied and
drilled by the petroleum industry in the past.
The only well north of the Book Cliffs in this
area is in Section 28, T. 12 S., R. 12 E. Below
the Book Cliffs the interest has been more intense.
The northern exténsion of the Farnham Anticline was
the structure and the sapdstone tongues of the
Mancos were the target. The locations of all
wells drilled for oil and gas in the vicinity of
the Sage Point-Dugout Canyon project are shown on
SDL-6.5. The only producing well is on Farnham
Dome (Section 12, T. 15 S., R. 11 E.) and produées

CO, which is used to manufacture dry ice.
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7.4

Geologic Hazards

The geologic hazards to surface operations
are minimal; to underground operations the-hazards
are greater comprising roof falls, methane seepages
and water flooding. Precautions taken in the course
of mining are aimed at minimizing such undergrouhd
hazards-. |

Tests of coal cores from each seam by the U. S.

Geological Survey and the Utah Geological and

Mineralogical Survey during 1975 disclosed the
presence of methane gas in each seam. Adequate

ventilation is planned to mitigate any methane hazard.

Subsidence: Types and patterns of subsidence
depend on mine geometry, strengths of rocks, thickness
and configur?tion of overburden‘and the methods and
percent extréction of coal.

The minedble coal deposits of the Rock Canyon and.
Gilson seams extend from the outcrops over a distance
of 20,000 feet to a depth of 3,000 feet. The uppermost
Sunnyside seam does not become mineable until a depth
of 1,200 feet is reached.

There is a risk of subsidence when mining coal
under the sharp and steep scarp of the Book Cliffs.
Sloughing has occurred under such conditions at both

Kaiser and U. S. Steel to the east. Such sloughing



is the result of subsidence attributable to mining
too much coal too near the outcrops. _To alleviate
or avoid this happening at Sage Point-Dugout Canyon,

a 50% extracti

About 200 feet above the coal seams is the massive
Castlegate sandstone, 200 feet thick. This strong
sandstone member will resist subsidence, especially
as multiple longwall panels are extracted, subsidence
will occur possibly at a rate that might be expressed
in inches per year rather than feet per year. Sub-
sidence will not be uﬁiform. Over the rock tunnel and
the mains, subsidence’may not be detectabie.

Sage Point-Dugout Canyon Mine plans call for the
columnization of workings on the three seams sQ far
as is possible.

The land-use areas are outside the Book Cliffs
scarp and there are no landslide hazards. Similarly,
all operations on these areas are surface operations
and subsidence is not a hazard as it is in the under-.
ground operations. A possible hazard ié that of
flooding during and after a major storm. This hazard
is not considered severe as the maximum recorded
rainfall at Price is 1.24" in 24 hours. The main
slurry storage pond will be designed ﬁo contain

10,000,000 cubic yards.

on rate will be enforced near the cliffs.

¥ 2N
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7.5

‘The Coal

' Mineable coal occurs in seams: the upper,
Sunnyside; the middle, Rock Canyon; and the lowest,

Gilson. As a result of drilling by NGC and KCC,

in-place reserves of 222,000,000 tons have been

defined. NGC reserves 142,000,000 tons and KCC

——aic

reserves 80,000,000 tons. The logs of all drilled
holes have been furnished to the U. S. Geological
Survey. Analyses of coal cores reveal the

following qualities:

PROXIMATE ANALYSIS

Dry Basis Run—-of-Mine Range % Average %
Ash 12.2 - 20.5 13.80
V.M. 33.2 - 40.98 35.86
F.C. 44,9 - 53.15 , 47.82
Sulfur 5 =1.0 .64%
Btu 11,860 - 12,375 12,405

ULTIMATE ANALYSIS

C 65.7 - 70.1 68.19
H 4.8 - 5.6 4.79
N 1.2 - 1.4 1.28
Ch .03 - .05 .04
Sulfur .6 - 1.0 .64%*
Ash 12.2 - 20.5 16.32
Btu 11,860 - 12,375 12,192

*Incomplete data from 5 KCC drill holes indicate high
sulfur in coal from the Rock Canyon seam. In actual

mining, this coal would not be commingled with other



coals of the Sage Point-Dugouthapyon Mine that are
to be washed. Sunnyside and Gilson seam coals of KCC
éppear comparable in sulfur content with Sage Point
coals.

Plans call for washing run-of-mine coal by

gravity separation. Quality of coal should,behuggraded

by nearly 10%. Rejecps will beusgqgggi;ggh§ehind

storage dams and the washery water system will be a.

closed one.

el 15 en

Sage Point-Dugout Canyon coal has minor coking
quality (free swelling index rénges from 2.5 to 4.0).
Coal will be used by PGandE for electric generation in

California and for KCC's use in Utah and Nevada.

4.
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7.6

Climatology SDL-7.6

Annual precipitation above the coal deposits
ranges up to 20 to 25 inches. The summer season is
short with temperature ranges of 40 to 80 degrees.
Fall and spring seasons are erratic with snow as
early as September and as late as June. Winters
often are severe with temperatures occasionally as

low as minus 30 degrees. Most snow falls during-

. January, February and March. The average frost-free

period extends from May 10 to September 10, a span

of 140 days.

&

_——
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Rainfall map, Book Cliffs coal field (isohyetals in inches).

Utah Geological & Mineralogical Survey

Reference: Monograph Series No.3 1972
SDL~-T7.6



7.7 Hydrology
7.7.1 Surface Water S8SDL-7.7.1

All surface waters on the Sage Point-
Dugout Canyon property are part of the Price
River drainage system, a part of the Colorado
River Basin. _§9léig;_g;gg§$xggggggzg£§gg,

Pace Creek and Pine Creek are the only perenn1a1

P e
r——— g A e —

streams on the propertles. Pace Creek borders

P

the most eastern boundary of the project.

Soldier Creek. runs to the west of the

_property except where it _passes across leased

Section 32, T. 12 S., R. 12 E., in the extreme

, northwest corner of the property. The stream's
'headwaters are in Whitmore Park, which drains the
south slépe of the relati?ely‘bare Roan Cliffs
with elevations of just over 8,000 feet. The

Roan Cliffs are made up of red mudstones and tan
sandstones from the Colton formation, which have
eroded down info Whitmore Park as a red, sandy,
clay alluvium. These deposits are subject to high
erosion during occasional heavy rains in the summer
months and hence the sediment_lgggrggwgg;gi§£xg;ggk
Fégnhighg; thathhatwof the other-drainages on the
property. The creek bottom is typically red and,
‘where water collects, pools have banks of red sands

and clays.
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As the stream drops into Soldier Canyon
it descends across outcrops of the Flagstaff
member of the Green River formation, the North
Horn formation, the coal-bearing Blackhawk
formation and, finally, just below the Soldier
Creek Mine, the channel cuts into the Mancos shale.

Soldier Creek drains approximately 24 square

miles north of and including the Book Cliffs.

The gradient from Whitmore Park to the base of

the cliffs is 35.2 feet vertical/1000 feet
horizontal (3.52%). The channel in the upper
portions of Soldier Canyon is about 85 feet wide
with steep but few high and vertical banks. Below
the confluence with Pine Creek the stream channel
narrows to about 20 to 40 feet wide and often cuts
vertical banks up to 50 feet high in colluvium

and Mancos shale.

The lower portion of Soldier Creek drainage
(beiow the cliffs) includes approximately 19 square
miles, all in terrace gravels and Mancos shale.
The stream gradient in the lower drainage area is
15.6 vertical feet/1000 horizontal feet (1.56%).
The stream channel is cut into alluvium to a depth
of approximately 10 to 20 feet below the flood
"plain with near vertical.banks. .The width of the

channel is 20 to 40 feet.



Soldier Creek joins the Price River near the
eastern limits of Wellington, Utah.

According to data gathered in August of 1976
by the U. S. Geological Survey, Division of Water
Resources, Soldier Creek has a mean annual discharge
from the cliffs. This estimate made by stream
geometry is accurate only within * 34%.

_Dugout Creek.lies on the eastern side of the

Sage Pointﬂﬁ;opgrty, with. the right . .fork draining

e P AT

.most of the KCC property. -Dugout also has its

headwaters in the Roan'cliffs, but unlike Soldier
Creek the upper drainage is not as prone to large
flash flooding and high sediment loads. This is
due to the increase in elevation of the Roan Cliffs
to near 9,000 feet, and the narrowing to almost
disappearance of the Flagstaff dip slope. There
is more vegetation at these higher elevations,
resulting in less erosion and lower runoff during
thundershowers. In the upper drainage, in and
above the Book Cliffs, the stream channel is narrow
(5. to 20 feet) and often deeply cut (10 to 15 feet)
into alluvium. The banks are steep but well

vegetated and show only minor scouring from flooding.

The creek bottom is rocky with mostly gray and green



muds. The creek runs through the same stratigraphic
sequence as Soldier Creek.
Dugout Creek in its upper portion (Book Cliffs

and above) drains approximately 8.4 square miles

with a stream-gradient of 76.9 vertical feet/1000 -
hprizontal feet - (7.69%).

The lower drainage area of Dugout Creek.
(below the Book Cliffs) is in the Mancos shale and
terrace gravels. In the lower portion the drainage
is divided into. two smaller drainages. The eastern
half consists of Dugout Creek as it emerges from
the Book Cliffs. This drainage then flows
‘southerly into Pace Creek in Section 10, T. 14 S.,
R. 12 E. The western half begins in éection.ZS,
T. 13 S., R. 12 E. and is joined by Pace Creek in
Section 32, T. 14 S., R. 12 E. Dugout Creek flows

into Grassy Trail Creek about 1/4 mile north of

[ g

S m e ey o T T

Sunny81de Junctlon, and Grassy Tra11 Creek flows,

1nto the Price River. The approximate area of
'drainage‘of the entire lower portion of Dugout Creek
is 15.7 square miles with a gradient of 20 veftical
feet/1000 horizontal (2%).

Plne Creek 1s a trlbutary to Soldier Creek

P g T T R -

and dralns about half of the/surface w1th1n the

B el S SRR



Sage Point property:boundaries. It drains the

Flagstaff dip slope and flows east‘to west rather

‘than the north-south direction typical of streams
in the area. The channei is small (5 to 15 feet
widei.and somewhat rocky and muddy. Tﬁéré ére

some ayeasuwhere'thélbanks are,cuﬁ to near vertical
"in the valley alluvium, but generally the creek
bottom is well-vegetated and not deeply incised.

This stream is similar. .te

the drainage area is well-vegetated and not subject

_to extreme flooding or high sediment content as

_in Soldier Creek ’

- miles, which also makes it less likely for large
runoff amounts. The stream gradient is 59.2 |
vertical feet/1000 horizontal feet (5.92%).

Pace Creek, north of the confluence with
Dugout Creek, drains the eastern boundary of the
Kennecott property with small tributaries draining
pafts of the eastern section. The creek drains

" terrain similar to Dugout Creek and»is‘similar‘in.

profile and character.

:5



7.7.2

Intermittent Streams

There are numérous small streams that flow
intermittently during the early spring and during

heavy rains, but two of these are of more interest

———

than the rest. Fish Creek and Little Pine Creek

usually flow at their mouths during late spring

and early summer. As the summer months pass, the

stream flows diminish and retreat up the canyons.
Fish,Creek has a small amount of water flowing

where the sub-channel flow in the colluvium is

forced to the surface at the contact with the

Mancos shale in the vertical wall of the deep
depression at thé mouth of the canyon.

The boftoms of these canyons lie on or very
close to bedrock”and consist mostly of large
boulders. The gradients are in the range of
127 vertical feet/1000 horizontal feet (12.7%) and
this steep-gradient causes the streams to wash
clean of most of the very fine-grain sized sediment.

The intermittent drainages below the cliffs
are totally dependent on precipitation for flow.

They are moderately to deeply incised.



7.7.3 Ground W;ter

_EggigyQgeenumerousesprlngs;on«thgeproperty,

but none with a great amount of flow. Springs

NP M

found flowing in June of 1976 are shown on
SDL-7.7.3. Most 6f these . springs occur in the
Flagstaff member of the Green Rlve _formation and

in the North Horn formation. These two rock units

~—

contain impervious limestones or well-cemented
sandstones that act as aquitards. The most likely
e LT

aqulfers are the Castlegate and othe; sandstones

1n the Prlce Rlver formatlon and the Kenllworth

and Aberdeen sandstones of the Blackhawk formation.

R RS - WEREEISE OSSR b 287

The dip of these beds is to the north at 5 to 7
degrees and as the streams run over these. formations

their flows decrease which could indicate charging

of the units with water. No springs were found in

_the Price. Rlver-BlegEngwk _formations, but some
small flows were noted at the Blackhawk-Mancos
contact in Fish Creek and the unnamed canyon to
the east of Fish Creek.

From the experience of Kaiser's Sunnyside
Mine and the neighboring Soldier Canyon Mine,

_only _s_;n;ll,,gmqunts.,ofwwatexwmﬁb.e*derive@sﬁrm
underground-operations. The most likely spot
for encountering this water will be in the areas

underlying Fish and Dugout Creeks.



Adjacent to the western edge of the property,

in Soldier Creek, are numerous small cold water

sulfur-smelling seeps and springs. All of the

(U SRS

sulfur springs flow from the North Horn

Some of these exposures appear to be on:
that run northwest-southeast. The flow
springs is almost constant showing only

decrease through the summer of 1976.

formation.

B i s T RN

fractures
on these

a small

1 %2

£



7. 7. 4

Water Quantity

'Beginning in June 1976, a water quantity
monitoring program was started. SDL-7.7.3
shows the locations of all springs on the Sage

Point Property that were flowing in June 1976.

‘The measurements were made with a V-notch weir,

a 3" Parshall flume, and for ygryfsmgllaf}pwsﬂa

=55 e

qup_andrwatch. From the first months' measure-
ments 14 locations were chosen as sites of
representative flows and are listed on Table 7.7.4.

Thesgmsites will be measured monthly for at least

one year. Of the 14, permanent measuring device

have been installed at 4 locations as noted on

Table 7.7.4.



- TABLE 7. 7.4 Water Flow Measurements
Sage Point - Dugout Canyon Project

Carbon County, Utah

Location _ 6-76
Number '
(shown on Map SDL-

*22
*23

* 7.

**5
21
14
30
31
39
37
42

44

[

%%

Soldier Creek above Pine Creek 0.183
Mouth of Pine 0.259
Mouth of Left Fork of . - 0.262
Dugout Creek
‘Dugout Creek : est. 0;546
Fish Creek _ 0.068
Rt. Fork Fish Creek Spring -0.0185
Spring (south of DH 9-1) O.Qll
Left Fork Fish Creek Springv ~0.0032
Little Pine C&eek'Spring 0.0105
Little Pine Creek 0.022
Piﬁe Creek Spring 0.029
Spring (southeast of 3-1) 0.052

Left Fork Dugout Creek Spring  0.033

Sulphur Spring ' 0.008

Permanent flow measuring devices installed.

Flow in cfs

7-76

0.93
0.078
0.080

0.216

0.026

0.003

0.0095

0.001
0.0047

0.0042

0.020
0.033

0.020

0.008

8-76 .

0.072

0.036

0.025

0.057
0.005
dry
0.008
dry
0.002
dry
0.012
0.013
0.013

0.0075

Permanent flow measuring device will be installed under
S.L.U.P. for which application was made August 27, 1976.

9-76

0.132
0.036
0.036

0.070
0.007
dry
0.007

dry
0.002
dfy‘
0.008
0.010
o.bll
0.0075



7.7.5

have also been made to turn three of the 1976-77

AT
[

Water Quality

Water quality sampling began in late
August 1976. SDL-7.7.3 shqws those locations
that were sampled by PGandE and by the U.S.G.S.,
Water Resources Division. The results of
PGandE's sampling are sho&n in Appendix C.
Data from Vaughn Hansen Associates 208 Water
Quality Study on Central Utah contain measurements
of the discharge and quality at the mouth of
Soldier Creek near Wellington. These data are
tabulated on the following paée.

_Plans are to continue to sample and analyze
every 6 months for,thé next two years. Depending
on the results of the present sampling program,

the program will be expanded or reduced. _Plaps

proposed drill holes into water monitoring wells

after thémggiggmggggmgggprcpmpleged. The proposed

ey e

holes and zone perforation follow the Vaughn

Hansen Water Quality Study.
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WATER ANALYSIS AND FLOW MEASUREMENT
- OF SOLDIER CREEK AT WELLINGTON

Flow cfs

Temp. air

Temp. water

ph :
Dissolved oxygen
Sulfate as SO4 (MG/L)
Hydroxide as OH (MG/L)
T.D.S. (MD/L)

Spec. Cond. («MHOS/CM)

Bicarbonate Alk. as HCO

(MG/L)

1/26/176
(9:45)

2

215.
© . 745

Total Alk. as CaCO3. (MG/L) -

Total Hardness as CaCOj

Arsenic Diss. (MG/L)
Calcium Diss. (MG/L)
Chloride Diss. (MG/L)
Fluoride Diss. (MG/L)
Iron Total (MG/L)
Lead Diss. (MG/L)
Magnesium Diss. (MG/L)
Manganese Diss. (MG/L)
"Potassium Diss. (MG/L)
Selenium Diss. (MG/L)
Sodium Diss. (MG/L)

(MG/L) .
0.060

0.55
0.017

0.058

Vaughn Hansen Associates:
208 Water Quality Study

4/28/76
(16:15)

0.4
18°¢c
13°c
8.4
9.3
160
20.01
765
2.70

356.2
292
278
0.017
36.0
14.0
0.59
0.286

45.1
0.095
2.03
0.190
156
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GROUND WATER MONITORING WELLS

Castlegate Sandstone

Est. Form. Est.
Hole Perf. To Be Surface Est. Est.
Number Int. Perf. Elev. Depth Top Thick Base

5-1 1050~ Castle— 7,135 5,900 1,045 190 1,235
. 1200 gate ss.

11-3 2300~ Black- 8,180 6,250 1,930 110 2,040
2500 hawk
form. .
15-4 900~ Price 8,530 7,220 1,310 170 1,480

1100 River
form.
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"7.7.6 Water Use

Soldier Creek is presently used by two

ranchers (John Sampinos and John Mahleres) for
| irrigating hay and corn and supporting livestock

just below the cliffs. During the summer all of
‘the normal flow of . the creek at the mouth of
Soldier Canyon is diverted by canal into Anderson
Reservoir in Section 36, T. 13 S., R. 11 E. from
which it is used to irrigate the fields along
Soldier Creek in Sections 1 and 12, T. 14 Ss.,
R. 11 E. |

Water from Dugout Creek is also used for
irrigation by Nick Marakis and John Marakis,
Estate.

Pine Creek and all springs are used as
water for livestock that spend the summer on
the dip slope. Several small stock ponds have
been constructed by the ranchers in gullies andA
below springs to collect flows.
References: U.S.G.S., Water Resources Division,

Robbin Upton

Water Quality 208 Study,
Vaughn Hansen Associates



Flora and Fauna

Flora: The flora have been divided and mapped
according to the most dominant and largest plant
of the community (see SDL-7.8).

Douglas Fir Community: This community occurs on
northwest facing slopes in the steep canyons of the
Book Cliffs and in Pine Canyon where the trees were
once logged. Elevations range from 6,800 to 9,000

feet. Douglas fir (Pseudotsuga menziisii) is the

major tree species with minor Quaking Aspen (Populus

termuloides), Pinyon pine (Pinus edulis), Utah juniper

(Juniperus osteosperma), and Ponderosa pine (Pinus

ponderosa). Shrubs consist of Serviceberry (Amelanchier

alnifolia), Mountain mahogany (Cercocarpus montanus),

and Snowberry (Symphoricarpus oreophilis). Understory

grasses consist of Great Basin wildrye (Elymus cinereus),

Western wheatgrass (Agropyron smithii), Indian ricegrass

(Oryzopsis humeniodes), Bluebunch wheatgrass (Agropyron

smithii), and Bluegrass (Poa spp.).
Pinyon-Juniper Community: This community dominates
the area below the escarpment of the Book Cliffs and is

present on the southeast facing slopes of the canyons.

‘ It ocdurs in the area from elevation of 5,600 to 8,000

feet.

As the name implies, Pinyon pine (Pinus edulis)
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and Utah juniper (Juniperus osteosperma) are the
dominant species.
Shrubs in this cbmmunity include Mountain

mahogany (Cercocarpus montanus), Serviceberry

(Amelanchier alnifolia), Big sagebrush (Artemisia

tridentata), Mormon Tea and'Rabbit brush.

Grasses include Bearded wheatgrass (Agropyron

subsecundum), Bluebunch wheatgrass (Agropyron

spicatum) , Western wheatgrass (Agropyron smithii),

Squirreltail (Sitanion hystrix), Big bluegrass (Poa

amEla) and Indian ricegrass (Oryzopsis hymenoides).

Mixed Pinyon-Juniper and Douglas Fir Community:
In the canyons along the cliffs this community was
mapped due to the near 50-50 relationship of the two
individual communities just discussed. Contents of
the community are a mixture of all elements of the two.
Quaking Aspen Community: This unit occurs from

7,400 to 2,000 feet. Quaking Aspen (Pbpulus tremuloides)

dominates with understory grasses and small shrubs
similar to the Douglas Fir community.

Ponderosa Pine Comﬁunity: This community is present
on the high benches of the  cliffs. Ponderosa pine

(Pinus ponderosa)' is the major tree with mixing of

Pinyon pine, Utah juniper, and Douglas fir. There is
usually a thin growth of mountain shrubs and grasses

similar to the Pinyon-Juniper Community.



High Shrub Community is predominantly found on
the dip slope with elevations around 7,500 feet.

The main constituents are Mountain mahogany (Cercocarpus

montanus), Serviceberry (Amelanchier alnifolia) and

Snowberry (Symphoricarpus oreophilis). There are minor
amounts of sagebrush, cliffrose, rabbit brush, bitter-
brush and Mormon Tea. Grass species common in this

community include Great Basin wildrye (Elymus cinereus),

Indian ricegrass (Oryzopsis hymenoides), Bluebunch

wheatgrass (Agropyron spicatum), Western wheatgrass

(Agropyron smithii), and Bluegrass (Poa spp.)-.

Sagebrush Community: This group is present on

the dip slope (7,200 to 9,000 feet) and in the low

benches below the cliffs. Big sagebrush (Artemisia

tridentata) dominates with the common grasses that

occur in the other communities. On top there are

numerous species of mountain wildflower with Bluebonnet

(Lupinus sericeus) and Scarlet Gilia (Gilia aggregata)
being two of the most common. In the low benches, Big
sagebrush is joined by rabbit brush, greaswood, shad-
scale, black sagebrush, salt brush and grasses to make
up the community.

Deciduous Bottom Community: This community is
found in the bottom of most canyons on the lease area.

Cottonwood (Populus fremontii), Streambank willow




(salix spp.), Rocky Mountain maple, and gamble oak

make up the trees. Shrubs consist of Chokecherry

(Prunus virginiana), cliffrose, wild raspberry, and
some sagebrush. Common understory plants are stinging

nettle (Urtica spp.) , Horsetail (Equisetum spp.).

_Holly-Grape (Mahonla repens) and grasses.

Fauna: None of the streams or small stock ponds

in the area contains any fish.

~ The major game animal is the mule deer (Odocoileus
hemionus); They inhabit the dip slope in the summer
in small numbers and move down below the cliffs when
the winter snows cover their feed. Other mammals
inhabiting the area are black bear, mountain lion,
bobcat, coyote, snowshoe rabbit, cottontail rabbit,
jack rabbit, marmot, weasel, tree and ground squirrel,
field mouse, and prairie dog. In Dugout Creek there
are beaver.

There are numerous songbirds, ruffed grouse,
Steelers Jay, Harry woodpeckers, Yellow Bellied sap-
suckers, Scott's Orioles, Mou@tain bluebirds, Swainson's
hawks, Goshawks, Turkey vultures, Common nighthawks and
hummingbirds.

Reptiles are represented by lizards and a few

Gopher snakes.



The American Peregrine falcon is an occasional
visitor to this area. There are no other threatened
or endangered species known to migrate through or

inhabit the general area.



7.9

Livestock SDL-7.9

Agriculture including cattle grazing and gréwing
hay is the important activity of the project lands.
There are three cattle allotments, namely: Soldier
Canyon, Dugout Creek and Clark Valley.

Pine Canyon allotment is privately controlled
and will be virtually unaffected once the exploration
phase is over.

Soldier Canyon Allotment lies below the cliffs
and development work around the portal and surface
facilities will affect grazing. The total acreage
is 23,120 and total AUM's is 1,080.3. A breakdown,

by section, follows this page.



BREAKDOWN OF ACREAGE AND AUM's ON
SAGE POINT-DUGOUT CANYON PROJECT

T. 13 S., R.

12 E.

Section

19
20
21
22
30

29
28
27
31
32
33
34
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12 E.

O ~JW kUl

18
19

'

T- 14 So' Rn

11 E.

13
24
25
26

35
36

*pPrivate Land

Acreage

492
336
334
60
236*
400
480%
160
640
597
195%*
438
640
640
548

678
585
548
195
683

80
549
485

120%
520
40*
600
640
368
425
640*
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Clark Valley Allotment would be affected by

the railroad spur.

This allotment contains an

acreage of 6,767 and AUM's of 532.7.

down as follows:

T. 15 S., R. 12 E.

Section

Owsh.Uld\\OCD

=

T. 14 S., R. 12 E.

Acreage
260
448
319
645
644
612
199

31
32
33

35
30

19
18

309
640

- 640

640
175
326
640

75
195

AUM

35.1
50.7
39.1
81.9
36.9
66.6
17.7

25.5
37.8

. 22.0

34.3
8.6
29.6

It breaks

30.2 .

7.4
9.3

-3
L



7. 10

Air Quality

Air quality over the Sage Point-Dugout Canyon
leased area is excellent except during periods of
high wind velocity (35 mph or more) when dust and
pollen become wind-borne. Such contamination is
greater over the land-use areés especially as
Sunnyside Junction is approached. Prevailing winds
are from the west-southwest and average velocity is
below 35 mph. Peak'wind velocity occurs during June
and July.

Automobile and.truck traffic is scarce and so
contamination from thesé sources is minimal.

Statements from Kaiser Steel's Application of

" July 21, 1975 for coal lease modification, "Based

on available data, the concéntrations and particulates
are far below State and Federal air quality standards.
Available data indicate 96% of particulates samples
are natural‘duét particles. The remaining 4% consist.
of fly ash and soot. Data from Huntington Canyon air
monitoring study indicate sulfur dioxide concentrations
in the area are below the detectable level of .005 ppm."
A coal mining operation at Sage Point-Dugout Canyon
will affect the air quality of the area. There are
three periods of activity. First, during pre-permit

-

period of 2 to 4 years activity is of an exploration



2

form. Mapping, surveying, and surface rotary and
core drilling of the coal beds takes place. During
this period there will be some road construction,
site excavation and traveling by truck and car to
conduct the work. This work will be confined to the
area of the coal deposits. The reduction in air
quélity will be minimal. The second period is that
of construcéion estimated to 1aét five years from
the granting of mining permits énd rights-of-way.
Construction and excavation of roads and rail spur;
surface sites at the two mine portals and the central
yard for coal washery; unit-train loading facilities
as well as buiidings, refuse dams, communications
facilifies and pipelines will generate airborne dﬁst
and small amounts of hydrocarbon contamination on an
intermittent basis (during the 40 hours per week of
construction activity).

The third period of activity will laStQiimZEiii
until the exhaustion of coal reserves or by closure
of mining operations for some other reason. This is
the operation during which the combined daily production
(230 days per year) averages 13,000 tons (washed coal).
some deterioration of air quality is expected from
‘these four sources: the mines, central yard activity,
mo bile equipment movement'and the natural pollution

due to wind activity.



Mine pollution consists of exhaust fan discharge,
machine shop and internal combustion discharge and
natural wind-borne contamination. In the course of
underground mining, dusts are generated by continuous:
mining and longwall and other coal handlihg equipment.
Most dusts are wetted and thereby allayeds Against

this is the use of rock dust (38% or more non-silica

wgusﬁl in continuous ﬁiner sections applied to newly
opened workings to form non-combustible inert coal-dust
mixtures. Most of these mixtures settle in the returns.
A small portion consisting of micron or sub-micron
particles is discharged by fans to the atmosphere.
- Prevailing breezes and winds disperse these discharges
to the uninhabited higher elevations of the project.
Central yard air pollution can be expected from
the coal washery. Coal dusts are generated by coal
breakers. As a part of coal washing the first action
is to wet the incoming raw coal. Dust collectors are
used throughout the plant to capture most dust. There
is also contamination by vacuum pump discharge. Both
of these contaminants are minor. No toxic substances
are used in the coal washing process. The only additive
used in the washing process is magnetite which is inert.
Activity within the rail spur consists weekly of

7 trains of 85 cars of 100-ton capacity or 10 trains

of 85 cars of 70-ton capacity. Trains would operate 7



[ Z 3k
f:

days per week. Turn-around time to California is.

4 days. Expected activity is less than.2 trains

per day and less than 4 hours residence per tréin.
.This activity is intermittent and less than 12% -
total time. Possibly the major contamination is

due to natural dusts and pollens becoming temporarily
wind~borne. There will be contamination from the
diesel-powered motive equipment but this will be no
more than what occurs whenever a train passes.
Reference: Draft EIS, Development of Coal Resources
in the Eastern Po&der River Basin of Wyoming, vol. III,
pp. II-87 and 88.

Deterioration of air quality throughout the
project from anticipafed'exploration, construction ,
and operation should be minor and resulting air
quality should be well within Federal and State

standards.
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There are two levels of noise during the life
of Sage Point-Dugout Canyon. First is the construction
phase expected to.last five years. Excavations for
yards; roads, railroad, surface conveyors and the
construction of facilities at the mine and at the
central yard will contribute noise. The area is so vast
that noise can be expeéted to dissipate rapidly. Second -
is the 6pg:ating4phase that may extend 30 to 35 years.
Ssurface-placed ventilation fans, shop activity, road
equipment and heavy haulage trucks all create high
noiée levels. The coal washing plant with its coal
breakers, vibrating scféens, coal transfer chutes,
compressors and vacuuﬁ‘pumps all produce excessive noise

that can be reduced. Sound attenuators and silencers

will be used. Noise control in the future will conform

with the rules and regulations covering noise abatement

of both State and Federal agencies..
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Archaeology

See Appendix D entitled, "The Archaeological
Potential of the Sage Point Coal Mine, Surface
Facilities and Railroad Spur, Central Utah,"

Dale L. Berge, September 1976.



7.13 Ecological Interrelatibnships

The proposed area of the Sage Point-Dugout Canyon

_Project covers. 13,000 acres, more or less, between

elevations 5,400 to 8,000 feet. Eight vegetative. {>m“
. ) T
communities are found. Five soil associations are ‘y”?kﬁkl

@

A

recognized. As underground methods will be used to <
extract coal, there will be no disturbances.of.the

‘ingggﬁgc;es,gfjlqasgs except for the minor ones
associated with exploration and development drilling.
There will, however, be disturbances on the land-use
area for the surface facilities of mine and central
yard plants and the rail spur. These disturbances will
be due to excavations of soils, sub-soils, and bedrock. -
Soil is shallow and forage production is limited.
wildlife species, while considerable in va#iety,
ére limited in number especially the mémmalian spéCies.
Birds of all kinds are well dispersed and of limited
numbers. Reptiles and lizards are not common.
Since mining activity which constitutes 65% of
human activity takes place underground, disturbance
to soil, flora and fauna will be minimal and limited

to a period of 40 years.



8.0 Socio-Economic Considerations

8.1 Population, Employment, Local Economy

Coal demand directly affects the population,
éemployment and the local economy of Carbon County.
The rising coal demand of the mid-1970's has resulted
in a population shift from rural to urban areas with
57% of the population now residing in urban areas.
(Urban areas are defined as having a population of
2,500 or more.)

The population of Carbon County was 18,000 in
1973 and is now estimated at 21,000 (May 1976).

The population of Price is 7,500. The closest town
is Wellington, about 16 miles southwest of Sage Point
with a population of 1,600.

Government, the trade industries and mining are

the leading employers within the county with 1,443;

1,335; and 1,338 workers, réspectively. 'Mining is
élated to increase most rapidly and to become the
employer of the greatest number of workers. Payroll
wages for miners during 1974 were 50% greater than

for government payrolls. This margin should increase.
As recently as 1973 Carbon County was a labor-distressed
area. Rapid expansion in coal mining has alleviated |
this condition while giving promise of still further

economic benefits.:
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Social Services and Project Eﬁployees

The project is expected to employ between. 850.

and 950 persons. These employees and their families
S S BEAm

are expected to reside in communities already
established in Carbon County. Wellington is the
closest; Price and East Carbon cities are 6 to 8
miles farther away. Depending on circumstances in
effect dﬁring the first six years of mine planning,
transportation to the mine by means of busses, car
pools of separate cars may all be viable methods.
Housing is not now available for as many as 900
employees. Once again, depending on circumstances
then in effect, housing will bevan important factor
in project planning.. If the supply of labor is tight,
housing will be'more important than if labor is in
adequate or over-supply. Markets for coal of Carbon
County wili have to expand greatly if housing is to
be the critical factor that appeared to be the case
during 1975. The community facilities of all utilities,
sewage, schools, recreation, police and fire protection,
of Carbon County are expanding and will continue to

expand in an orderly fashion. The state legislature

e g T T MR i L S el L

is considering imposing a severance tax on.coal, such

. - PV

~tax to contribute to and support community development.

Applicant plans to cooperate in community planning.



NGC intends to participate, indirectly or
directly, in providing sufficient and adequate housing.
Ways of doing this vary. A direct, hands-off policy
between NGC as landlord and its employees should be
avoided. There are builders who specialize in proyidipg
housing projects. These projects should include
facilities for.singles and homes for families. There
are companies, such as Boise Cascade and York, that
offer mobile homes designed and erected as modular
components that can be converted readily from mobile
to permanent hémes. One practice is to place a mobile
home on a small lot énd'when the demand for homes
increases, combine two mobile homes to make one
permanenf home. Some government funding is available
for housing and ancillaries.

The Table on the following page is a reasonable
estimate of housing needs. The assumption is that it __

will require 950 employees to mine 3 million_tons per

b Escae A S 3=

year. The Table is based on furnishing housihg for
75 percent of employees; the other 25 percent woula
find housing among facilities otherwise available.

Maximum employment of single persons will take place

during the fourth and £ifth years. At the end of the

eigggguzgigémﬂgggzggggg;EX’igA;gached, there would be

105 singles facilities, 456 facilities termed "doubles"

(mobile home type), and 151 homes of 5 to 7 rooms each.



TABLE OF HOUSING

5-17
Mobile Homes Room Total

Year Singles Doubles Homes Units

1

2

3 94 63 15 172

4 131 114 30 275
Cum. total 225 177 45 447

5 60 - 8 68
Cum. total 225 237 53 515

6 (30) 75 8 53
Cum. total 195 312 61 568
7 (50) 75 45 . 70
Cum. total 145 387 106 : 638

8 ' (40) 70 45 75
Cum. total 105 457 151 713

i
A useful indication of cést appeéred in Coal News
(#4333, September 10, 1976). A $1:4 million comparable
project equates to $12,000 per unit. Applying this cost

to Sage Point-Dugout Canyon Project produces $8.6 million.



8.3

Transportation

Carbon County is served by the Denver and Rio
Grande Railroad which connects with the Western
Pacific and Southern Pacific serving Nevada and
California to the West, and in Denver with rail
service to the East. A rail spur of 14 miles is
required to serve the Sage Point-Dugout Canyon Mine.
U. S. Highways 6 and 50 connect Price and other
Carbon County towns with Salt Lake City to the north
and with towns to the south, east and west of Price.
Numerous paved roads crisscross the county providing
good traveling conditions. Sage Point is accessible
by 10 miles of oiled road plus 10 miles of unimproved
dirt road from Highways 6 and 50 at a point 2 miles

east of Wellington.



9.0 The Impacts

9.1 Atmospheric Resources

Proposed action will have negligible impact on
climate.

The impacts on air quaiity by reason of the
proposed action appear to be minor and any deterioration
will not lower air.quality to such a degree that Federal
air quality standards are exceeded.

‘Some increase in noise is anticipated but noises
will be concentrated in the immediate areas of activity.
Noise dispersion will be rapid and hence should have

little impact.
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Land Resources

The coal deposits will be mined by underground
methods and with time some subsidence will be noted.
Subsidence may cause some springs to dry and, if minin§
is too close and recovery too high, there mayvbe"
subsidence and slouéhing of high points. There are
no landslide hazards.

The proposed action will have no effect on soils
other than the local disturbance of excavations.

Soil erosion will not be affected.

iﬁe granting of permits and subsequent imple-

mentation of the project will result in mining of coal

to be used for the generation of electrical power and

the peaceful and beneficial use of America's most

abundant energy source.
Water quality will not be affected as there will
be a closed hydraulic system with no discharges to

natural drainage.



Living Components

There will be some impacts on the flora of the
projeét area by reason of excavations for roads,
mine portal sites and central yard, and rail spur’
construétion.

Livestock grazing will suffer only minor
impacts. Any reduction in animal units will be
slight. The total of animal uﬁits is more likely
to be affected by drought or other natural phenomena.

The greatest impacts on wildlife will be the
movement of mobile vehicles and trains over the
right-of-way areas. The increases expected in the
population of Carbon County are apt to have greater
impact on wildlife than the employees and their families

associated with the Sage Point—DugoutICanyon Project.
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10.0 Scope'of the Project
The bperation of the Sage Point-Dugout Canyon Project“
consists of two parts...First is the desigh'and cqnstruction'
of facilities‘to_develop and produce coal, and the second is
the subsequent mining, handling, preparation and shipment
" of coal to markets. Coordination of both parts is the
function of the PGandE méﬁégement organization. |
| Detaiis of the Mining Plan are éovered in a Mining Plan
to United States Geological Survey filed coincident with
this Land-Use Plan to the Bureau of Land Management.
Descriptions of land uses are coﬁtained in three
Applications for Rights-of-Way and a Special Land-Use Permit
" submitted coincident with this Land~-Use Plan. to the Bureau
of Land Managmment.
Ground breaking at Sage Point-Dugout Canyon will
'depend'Oﬁ completion and acceptance of the Central Utah
Regional EIS, approval of the Mining Plan, and granting

of permits and rights-of-way.
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10.1 The Mining Plan

10.1.1 Exploration

Natural Gas Corporation of California
(NGC), a wholly owﬁed subsidiary of PGandEg,
conducted an exploration program during the
period of July to December 1975 inclusive.
Eleven combination rotary-core holes plus one
re-drill hole penetrated from the surfece to
below the Gilson seam. The leases and the
exploratory drill holes are shown on SDL-6.0,
Ownership Map of Sage Point-Dugout Canyon Project.

Each drill hole was logged, lithologically
and geophysically, and the coal cores were
analyzed by Commercial Testing and Engineering
Company of Denver, Colorado. Mineable‘coai
cores were composited and washability tests’
conducted. Logs of drill holes and analyses of
coal cores sampled were furnished to the U. S.
Geologieal Survey as they. became available.

Drill holes were spaced atroggfmile_gggtegs.

Correlation of driillresults was aided by
prominent stratigraphic markers. Splits,

. especially in the Rock CanYon-Fish Creek system,
complicated correlation.

U51ng computer and’ c0nvent10nal methods, the
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n—place reserve of m1neab1e coal was establlshed
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as 142,000,000 tons. NGC developed the
riist of drawings that appears on the following
page to evaluate the coal property.

The Dugout Canyon property was drilled
by Kennecott Coal Company during the 1960's.
Drill data‘are inbomplete. The Sunnyside seam
shows no mineable coal. KCC reports an in-place
. reserve of 80,000,000 tons in the Rock Cényon
(8 feet)'and Gilson (12‘feet) seams. The total
reserve of 222,000,000.tons which at an annual
production of 3,000,000 tons will last PGandE'
and KCC for 37 years.

NGC has coﬁmenced drilling hole 17-1 and
plans to also drill hole 9-2 before winter
forces a stop to the drilling. In November 1976,
NGC plans to expose the coal seams in Fish Creek,
Canyon X and Dugout Canyon. Samples will be

obtained at these sites by horizontal auger.



MAPS USED IN EVALUATING THE SAGE POINT COAL PROPERTY

SDL-10.0(a)

SDL~10.0 (b)
SDL-10.0 (c)
~ SDL-10.0(d)
SDL~-10.0 (e)
SDL-10.0 (f)
SDL~10.0 (g)
SDL~-10.0 (h)
.SDL-10.0 (i)
SDL~10.0(3)
SDL~10.0 (k)
SDL~-10.0(1)

CARBON - COUNTY, UTAH

Topographic Map

Planimetiié;ﬁap‘

Sunnyside Coal Thickness

Rock Canyon Coal Thickness

Gilson Coal Thickness

Combined Coal Thickness

Sunnyside Coal Seam.Structural Map
Rock Canyon Coal Seam Structural Map
Gilson Coal Seam Structural Map
Sunnyside Seam Overburden

Rock Canyon Seam Overburden

Gilson Seam Overburden

n
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SDL~-10.0 (m) Seam Parting Between Sunnyside and Rock Canyon
SDL-10.0 (n) Seam Parting Between Rock Canyon and Gilson

SDL~10.0 (o) Geologic Cross Section of Mineable Seams
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10.1.2 Design, Engineering, Construction

Completlon of the flnal _report of the Central

e e el T e e SR PR S Feifemlo T Toiol s

Utah Reglonal EIS is scheduled for June 30, 1978.
Permits to mine, approvals of land-use plans,
grants or rights—of—way and compliance with state
and local 1a&s and regulations point to ground
mhfeehlng no earlier than January 1, 1979. The
time prior to this date will be used for planning,
design and engineering of the project and completion
of the second drilling program. Negotiaﬁions for
fee and state.lands required by the project will
be initiated.

Preliminary" de81gn and englneerlng for the
two mines, based on 1975 exploration, have progressed
during 1976. Over forty drawings have been
prepared to cover the scope of the project.

Each is mentioned 1nd1v1dually in this report

and copies are enclosed. Map SDL-6.5 shows the
locations of the two mines, the surface facilities
and.alternate transportation and utility corridors
as well as the ceal properties. The concept
starts with an underground ‘coal mine and carries
through mining, coal preparation, shipment of
clean coal by unit train to PGandE in california

and shipment of coal that may or may not be

washed to KCC at its Utah and Nevada operations.



The project is designed to maximize recovery

and efficiency and will be_engiﬂeered and operated
to maximize safety, dependability and long-term
performance.

The design of the two miﬁes is covered
undervSDL—lO.l(é},(b)and(c), General Arrangements
and Cross Sections, Fish Creek Mine, and
SDL-10.1(d)and (e), General Arrangements and Cross
Sections, Dugout Canyon Mine. The entry facility
to the Fish Creek Mine is shown on SDL-10.1(f),
General Arrangement.of the Tunnel Construction.

Preliminary railroad spur studies by Towill,
Inc. are covered in Appendix A. The routes
proposed by Towill are shown on SDL-6.5. The
central yard, a preliminary conceptual arrangement,
is shown on SDL-10.4. .Refuse storage study by
Dames and Moore is covered in Appendik C. Possible
slurry pond sites are shown on SDL—6.5.. Electrical
service requirement is shown on SDL-10.7.
Alternative proposals are submitted principally
because basic data are inadeqdate for precise
selections. In finalizing railroad selection
after new aerial topography is available, input
from D&RGW will be included. Dames and Moore and

Towill, Inc. have considered alternatives.



NGC, in each case, has nominated its preference.

NGC intends to have a limited feasibility

. study conducted by a qualified firm. This study
will take place after completion of the 1976-77
program. The purpose of the study is to evaluate
the Mining Plan‘aﬁd cost estimates.

While the design concept is well advanced,
the engineering by which the concept is tfans—
lated to construcﬁion has not yet'started.
Engineering should commence after completion of
the feasibility study. If ground breaﬁing is to
start by January 1, 1979,,many purchase orders
should be issued in advance of that -date.

Items such as continuous miners face two—yeggww

'ﬁeliyeryﬂdates. The first continuous miners at
Fish Creek could be needed during the third year.

- The coal washing plant can be deferred until
as late as the sixth year of the program as shown
on SDL-11.0. Coal produced during development,
if sold as produced, would reduce capital drain.

Coal could be trucked to a rail loading ramp.

Coal Washing_could_ggart when shipments to

California begin. - KCC will determine whether
washing will be specified for the coal it takes,

and California Portland Cement Company may elect

[
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to have some of the production of its
.Soldier Canyon Mine cleaned in the proposed
washery. |

Construction is estimated to begin during
the third year of the project. Schedules |
should aim toward completion of this phase
during the eighth year and should coincide

with schedules df_power plant needs in California.

¢



10.1.3 The Mining Operation SDL~10.1(g)and(h)

10.1.3.1 General Description

10:1.3.2

The Sage Point*Dugou£ Canyon Project
is the combination of two mines, the Fish
Creek Mine and the Dugout Canyon Mine.
The mining mefhods planned.a:e similar for
both mines. For this-reasoﬁ thé Mining
Plan is combined in a single report
covering both mines. The only difference is
that the Sunnyside seam may not be mineable
in the Dugout Canyon Mine.

Entries.Ffom Surface

In the Fish Creek Mine is projected a

rock tunnel with invert "U"-shaped cross

section'(SDL—10.l(f)V§nd SDL-10.1.3(d))

starting at or below the Gilson seam and

driven on a 2% _plus grade intersecting all

thrggmggams. The total distance of tunnel

will be 1,800 feet, at which point the
Sunnyside seam in intersected. The tunnel
will carry main belt on the top and haulage

track on the bottom, divided by steel divider

in middle to protect the track from coal dust.

coming from the main belt.
This tunnel is going to be the single

entry of coal, man and supply haulage for

97



' SDL-10.1(g) SCHEDULE OF .JUCTION (FISH ZREEK MINE) .

6 Years Projection (Raw Coal)

Sunnyside Seam

Year -1 - -2 - -3 - ) -4 - -5 = -6 -
Month L.Ww. C.M, Tons L.We C.M. Tons L.Ww. C.M.:  Tons L.W. C.M. Tons L.W. C.M. Tons L.W. C.M, Tons
Jan. 1 8,000 3 42,400 5 63,000 1 6 105,400 2 6 140,400
Feb, 1 8,000 3 42,400 5 72,000 1 6 108,900 2 6 140,400
March 1 8,000 3 44,000 5 76,000 1 6 112,400 3 6 154,400
April Tunnel 1 11,400 3 45,600 5 80,000 1 6 114,400 3 6 157,900
May 1 11,400 4 49,600 5 80,000 1 6 115,900 3 6 161,400
June 1 15,200 4 53,200 5 80,000 1 6 115,900 3 6 164,900
July 2 19,000 4 57,000 5 80,000 1 6 115,900 3 6 164,900
Aug. 1 3,000 2 23,200 4 64,000 6 83,800 2 6 ' 129,900 3 6 164,900
Sept. 1 3,500 2 27,200 4 64,000 6 87,600 2 6 133,400 3 6 164,900 ;
Oct. 1 3,300 2 30,400 4 64,000 6 90,000 2 6 136,900 3 6 164,900 '
Nov. 1 3,800 2 34,400 4 64,000 6 91,200 2 6 140,400 3 6 164,900 ;
Dec. 1 3,800 2 38,400 4 64,000 6 91,400 2 6 140,400 3 6 164,900 '
Total - ® 17,800 ® 230,600 - @KD 654,000 - ® 980,000 @ ® 1,469,800 @ (®1,908,800
ROCK CANYON SEAM
Month L.We C.M. Tons L.W. ‘C.M. Tons L.Ww. C.M, Tomns L.Ww. C.M. Tomns L.W. C.M. Tons L.W. C.M. Tons
Jan 2 8,000 2 30,700 2 30,700 2 30,700 2 36,700
Feb. 2 11,400 2 30,700 2 30,700 2 30,700 2 30,700
March 2 11,400 2 30,700 2 30,700 2 30,700 2 30,700
April 2 13,200 2 30,700 2 30,700 2 30,700 2 30,700
May 2 19,000 2 30,700 2 30,700 2 30,700 2 30,700
June 1 3,000 2 20,900 2 30,700 2 30,700 2 30,700 2 « 30,700
July 1 3,800 2 24,000 2 30,700 2 30,700 2 30,700 2 30,700
Aug. 1 5,500 2 30,000 2 30,700 2 30,700 2 30,700 2 30,700
Sept. 1 12,300 2 30,000 2 30,700 2 30,700 2 30,700 2 30,700
Oct. 1 15,800 2 30,000 2 30,700 2 30,700 2 30,700 2 30,700
Nov. 1 15,800 2 30,000 2 30,700 2 30,700 2 30,700 2 30,700
Dec, 1 15,800 2 30,000 2 30,700 2 30,700 2 30,700 2 30,700
Total - ® 72,000 - 2 257,000 - 2+1% 368,000 - 2 368,000 - 2 368,000 - 2 368,000
Total Mine ® -89,800 0) 437,600 @+2* 1,023,000 1,348,000 ® 1,337,000 -~ 2,276,300
L.W.~-Longwall mining *Spare Unit ‘Equipment= 8 continuous miner operating + @) C.M. spare
C.M.-Continuous mining = 3 longwalls operating ;

36



SDL-10.1(h) SCHEDULE OF PRODUCTION (DUGOUT CANYON MINE)
6§ Years Projection (Raw Coal)
Rock Canyon Seam

Year . -1- L e2- -3~ . -4- -5 - 6-
Month AL.W_.]' c.M.2 7ons L.W. C.M. Tons L.W. C.M. Tons L.W. C.M, Tons L.W. C.M. Tons L.W. C.M. _'fons
Jan 1 8,000 1 14,000 2 17,800 1. 3 59,000 1 3 69,000
Feb. 1 8,000 1 14,000 T2 28,000 1 3 62,000 1 3 769,000
‘March ’ Surface 1 8,000 1 14,000 3 31,000 1 3 66,000 1 3 69,000
April facility ‘1 11,400 1 14,000 3 31,000 X 3 68,000 1 3 62,000
May 1 11,400 1 14,000 3 44,000 1 3 69,000 1 3 69,000
June 1 3,000 1 14,000 1 14,000 3 45,000 1 3 69,000 1 3 - 69,000
July 1 3,500 1 14,000 1l 14,000 3 45,000 1 3 69,000 1 3 69,000
Aug. 1 3,500 1 14,000 1 14,000 3 45,000 1 3 69,000 1 3 69,000
Sept. ° .1 3,800 1l . 14,000 1 14,000 3. ° 45,000 1. 3 69,000 1 3 69,000
Oct. *“ 1 3,800 1 14,000 1 14,000 3 - 45,000 1 3 69,000 1 3 69,000
. Nov. 1 3,800 1 14,000 ° 2 17,000 3 45,000 1 3 69,000 1 3 69,000
Dec. 1 3,800 1 14,000 2 17,000 3 45,000 1 3 69,000 ‘1 3 69,000
- . . N . - 1 3
Total T e @ 25,200 - @ 144,800 - @ 174,000 - ® 466,800 @ 3 807,000 D @ 828,000
Gilson Seam _
Month L.W. C.M. Tons L.W. C.M, Tons L.W. C.M. Tons LW. C.M. Tons ., L.W. C.M. Tons L.W. C.M. Tons
Jan ' ’ 1 3,800
Feb. _ : . . . 1 3,800
March : . surface 1 6,000
April . - .facility 1 .6,000
May ’ . . 1 6,000
June- 1 8,000
July 1 8,000
Aug. . 1 8,000
Sept. 1 3,000 B X ‘12,000
~Qct. 1 3,000 1 12,000
Nov. 1 3,000 1 14,000
Dec. 1 1 14,000
Total - - - - - - - - - - - - .- ® 9,000 -~ . @ 89,600
‘Total Mine - @ 25,000 - @ 144,800 - @ 174,000 - @ 466,800 Q@ . @ 816000 1 @ 917,600
Total- - ® 114,300 ® 582,400 ® + @ 1,197,000 O 1,814,800 @ © 2,153,000 4 (2 3,193,900
Sage Point - Dugout Canyon Mine Sp : ) . :

@ C.M.=Continous mining. (@ L.W.=Longwall ‘mining 1 Total unit 14 C.M. + 3 L.W. g




DRAWINGS USED IN SCOPE OF MINING OPERATION

SDL-10.1.3 (a)
SDL-10.1.3 (c)

SDL~10.1.3(4)
SDL-10.1.3 (e)
SDL-10.1.3 (f)

SDL-10.1.3 (g)
SDL~-10.1.3 (h)
SDL-10.1.3 (i)
SDL-10.1.3(3)
SDL-10.1.3 (k)
SDL-10.1.3 (1)

" $DL=10.1.3 (m)

SDL~10.1.3(n)
SDL~10.1.3 (o)

Sunnyside coal seam mining projection
Rock Canyon coal seam mining projection
Gilson coal seam miﬁing projection

Temporary ventilation of Tunnel and
Rock Canyon seam

Rock Canyon main. headings development
and ventilation

Sunnyside seam main headings development
and ventilation

Ssunnyside seam final form of main headings
Track and belt transition on Sunnyside seam

General plan of longwall system - advancing

General plan of longwall system - retreating

Room and pillar system - pillar splits

Proposed roof control for main headings
and panels :

Proposed roof control on room entry

Mining plan book and ventilation on
six-entry system

Mining plan book and ventilation on
longwall panels

Sequence of face cut

16¢
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both the Rock Canyon and Sunhyside seams
at the Fish Creek Mine.
In gddition to this tunnel there w@ll

be three more entries driven from inside the

reTo——

'Rock Canyon seam to outside. 'In one of these

e Attt

entries will be constructed the main fan
jéﬁd the two others will be used for intake
air entries. Other mine construction will
take place inside the Fish Creek Mine by
drilling two air shafts each 12 feet in'diameter.
These shafts will connect the Rock Canyon with
the Sunnyside seam. Location of these twé
air shafts is shown on SDL-lO.l;B(g).
The outside entries on the Gilson seam
at the Fish.Creek Mine as Well as tﬁe Rock
Canyon and Gilson seams at the Dugout Canyon

Mine will start directly on coal outcrops of

the respective seams. There will be a

minimum of four entries opening from

P

surface

pggmgggm”(SDL—lO.l.3(a).(b)and(c).

Rock from surface and underground

'_excavation will be stored to form stable and

near-flat surfaces for mine yards. Work from

" underground excavation that will produce
" waste rock are brushing top or bottom, providing

overpasses or underpasses, shafts between the
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seams and, where seams are void or
nearly void of coal, the drives
connecting coal workings.

Underground Mine Development

The proposed mining methods planned
for Sage Point-Dugout Canyon Project are
a combination of continuous miners for
maipf butt and panel development and
longwall methods for panel extraction,

Except under limited conditions,uggal
will be mined to a miﬁimu@wthickness of
415 géef. |

SDL-10.1.3 (k) shows room and pillar

e e

system and pillar splits. This method will

be used where the coal depths are less than

2,000 feet. By pillar splits, coal can be

A e N

extracted in a range of 60 to 80%. mggﬁgﬁfgw
areas where it will be necessary to protect
a éurface pipeline and cliffs, the extraction
will be leés th§§w§g%;ﬁ

The main and sub-main headings,Which
require 1onger life willibe driven 16 to 17
feet widé‘at 90-foot centers. Cross-cuﬁs

are also driven 16 to 17 feet wide at 120-foot

centers. SDL-10.1.3(e),(f)and(g) show the
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size and shape of entries and pillars
‘for main headings. Panels of room and
pillar system are an averagé of 2,000
feet long and requiring shorter life will
be driven 16 to 17 feet wide at 60-foot
centers. Cross-cuts will be driven 16 to
17 feet wide at 80-foot centers. Rooms
are planned to be driven 20 feet wide at
60x60-foot‘centers.

SDL-10.1.3 (k) shows.the shape and size
of panels, rooms and methods of room splits.

In ali room and pillar systems, coal
is mined by continuous mining machine then
hauled‘by shuttle cars from the continuous
miner to a breaker-feeder that reduces Jumps
to easily handled size and is transpofted to
surface over one or more conveyor'belté.

In thé room and pillar systems there
will be two methods of mining. In the case
where panels will bé’édvanced along the seam
pitch, the rooms will be mined on both sides.
of the panel and along the strike' (SDL-10.1.3(a)).
If the éanelsjare advanced along seam strike,
the rooms wili be mined only 6n pitch side of
the panels.

. The longwall panels which will be
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developed by continuous miner are 2,500 to
6,000 feet long. Authree-entry sYstem;
with rooms 16 to 17 feet wide at 66-foot
centers and etpss—cuts 16 to 17 feet wide
at 80-foot centers, is proposed.‘

| Based on the very deep cover of coal

R TN

seams in thlS area, up to 3, 000 feet, the

Tl e i

longwall system is the only safe and
efficient method of mining.

The mining projection (SDL—10 1 3(a),
(b)and(c)) shows longwall extraction in

areas with up to 2,500 feet cover, but our

goal will be to mine deeper than 2,500 feet.

Longwall mining is a continuous method.
The bieck or panel of coal to be hined,
usually 300 to 600 feet wide by 2,500 to
6,000 feet long, is first developed by
driving entries on all four sides of the
block. Preliminary planhing specifies
three entries for iongwall panels, but in the
- future, if the conditions of mining require less,
we may go to two or even single-entry paneis..‘
Longwall mining takes place by shearing
the full coal seam along the short face in

27—1nch cuts. As a cut proceeds from one



10.1.3.4

| | 160

longwall face to another, the chocks
are advanced to.provide full roof support.
As the chocks are advanced the uneupported‘
roof caves in.
The seam thicknesses planned for
longwall are 4.5 to 10.0 feet.
At Sage Point-Dugout Canyon Project
the longwall system is planned to be mined
on the'retreat.~ Hewever, in some areas there
will be an alternating system, advancing‘and
retreating. SDL-10.1.3(i)and(j) show this
longwall system. .By using the altetnating
system, time is saved in transporting longwall
equipment at the completion of each panel.
More than 90% of longwall panels are
planned so that thelr faces are along the

==

“pitch. Within the northwest part of the

PV -

ERY

property the face will be along the strike.
In this last case the extraction of the panel
will be from lower to higher elevation-to

R EIU L

keep the water flow away from the-face.

Ventilation

The Fish Creek Mine ventilation covers
3 stages. Stage 1 provides ventilation for

main rock tunnel to the Sunnyside‘workings
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and connections of Rock Canyon with its
outcrop. A surface installed fan'of

100 hp operating uﬁ to 4" water gauge

will exhaust through a 36" diameter pipe

a total of 150,000 cfm air. SDL-10.I1.3(d)
and (e) illuéfrate this temporary ventilation.

When the Rock Canyon seam outcrop is
‘reéched and rock excavation completed, the
second stage is placed on standby. A 600 hp
faﬁbbperating up to 10" water gauge and
exhausting 400,000 cfm will thereafter
ventilate the Rock Canyon and Sunnyside seams
. by means of the two interior shafts from
the Rock Canyon to Sunnyside seam. The fan
will be equipped with variable pitch blades
and will be designed to operate at 7,000
feet elevation. The fan will be direct-driven.

Rock Canyon development in the Fish Creek
Mine consists of driving westerly from the
main rock tunnel to a point from.where the‘
main Qest wiil be driven northward.

From the strike-driven entries connections
to the outcrop will be advanced to the left
fork of Fish Creek. The third stage of
‘ventiiation-will then begiﬂ. A duplicate

(fan #3) of the large fan set on the surface
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at Rock Canyon seam outcrdp will be
installed. Thenceforth, fan #3 will
ventilate the Rock Canyon seam while
‘the #2 fan will ventilate the Sunnyside
seam workings..

'In Dugout Canyon Mine the ventilation
will be less complicated. The véntilation
for each séam will be separated. Fan #4
will be installed on surface on Rock ‘Canyon
‘outcrop and fan #5 will be installed at
Gilson outcrop. The fans #4 and #5 will
have similar characteristics to fans #2
and #3.

By keeping ventilation separated for
each seam of each mine, safety is improved

and fire~hazard is reduced.

The seams are gassy and careful attention
;122 ventilation design is stressed,

The Sunnyside seam is more difficult to
ventilate because this seam has no mineable‘
coal outcfop. To give this seam the necessary
air we designed the main headings somewhat
aifferently from those of the other seams.

Main development of Sunnyside seam

consists of 6 entries driven on the right



side of a 200-foot pillar and 5 entries
driven‘on the lef£ side. Intake air is
along the 3 right entries. Neutral air
(belt, track) is along the middle 3

entries and the return is along the 5

left entries. Escapeways through the
pillar at 500-foot intervals are planned.
Automatic doors, coﬁcrete and/or métal |
stoppings, cross-overs and other\devices
will be installed as required. SDL~10.1.3(£f)
and(g) illustrate the temporary and final
ventilation of Sunnyside seam main'headings.

In the Rock Canyon and Gilson seams
the main headings are driven with 2 entries
‘intake on the right side, 2 neutral (belf,_
tfack) in the middle and 2 or 3 returns
on the left side.

Face ventilation on continuous mining
is deéigned to deliver separate air splits
for each working face, delivering not less
than 25,000 cfm to the first &ross;cut
and not less than 9,000 cfm to the iast
crpss-cut.. Air will be directed to the
face by brattice. Not less than 6,000 cfm

will.be delivered to working face; other’
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idle faces not less than 3,000 cfm.

Neutral (belt, track) air will be shunted

to the returniby means of regulators;

To illustrate the ventilatidn at the
face and to explain changes during the
sequence of the face cuts, SDL-10.1.3(n),
(o) and (p) are included.

Inllonéwaii ventilation, the quantity
of air will be 25,000 cfm at headgate and
not lesé than 10,000 cfm at tailgate.

Some air'bleéding through the gobs will be
directed through bleeders on return airways.

SDL-10.1.3(i)and (j) show the air
direction of the longwall system.

Eguigmept

The proéosed Sage Point Mine is to
be equipped to maximizetsafety, productivity,
quality of product and cost. Included, but
not exclusively, in the list of equipment

are the items on the following page.



MINING PLAN BOOK & VENTILATION
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MINING SEQUENCE
ENTRIES.'ROOMS & CROSS CUTS 1@ ,

CUT NO. 2 CUT NO. &

CUT NO.I CUT NO.2

‘l 6"’0“ - I7I- ol‘

4‘6"‘0"-— l7LOlI kl L 8.‘"0“ .

.

g BRATTICE
AR AIR
STARTING POSITION END FIRST CUT - STARTING SECOND CUT
Q NOTE:
AFTER THE CUTS NO. | & NO. 2 ARE MADE DWG. NO. SDL-10.1.3(P)

THE MINER MOVES TO NEXT ENTRY.
THE BOLTER STARTS TO ROOF ‘BOLT THE AREA.



EQUIPMENT LIST

General Items

Main fans

Auxiliary fans

Buildings: office, dry, safety & mine
rescue, shops, oils and greases; all
equipped

Rock dust storage & handllng facilities

Front-end loader

Fork 1lift - portable crane

Bulldozer .

-Road grader

Utility truck

Pickup trucks

Conveyor belt winder

Mechanical-electrical jeeps

Personnel jeeps

Supply motors

Supply cars

Conveyor belts & drives (overland and
underground)

Weightometer

Power center

Hydraulic system of tanks, piping,
pumps and controls

Sub-station

Communication systems; telephones,radios

Cable; switch gear; couplers

Cutting & welding equipment & supplies

Oxygen breathing apparatus

All service masks .

Fire protection: surface & underground

Portable water system

Yard lights

Methane detectors

Ambulance

Self-rescuers

Stretchers

Safety lights

Fire extinguishers

Chemical fire car

Miners' lamps
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EQUIPMENT LIST, cont'd

CM - Longwall Sections

Continuous miners

Longwalls: Chocks, headgate & tailgate,
armored conveyor, double-ended shearer,
“transfer conveyors, hydraulic power
center, hydraulic props

Shuttle cars .

Roof bolters

Feeder breakers

Scoop & tractor; batteries & charger

Fans & tubing

Track haulage including rail, ties, power
cable, power converter:

Conveyors, complete

Rock dusters

Communications & lighting system

Sanitary toilets
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Roof Support

Roof control is based on full roof

bolting with timbers and steel used as

- needed. The rock tunnel will be supported

by steel arches constructed on 4-foot

centers., Roof bolting will be on 4 or
.4.5—foot centers. On main heading wire
meshes will be added if needed to maximize
the resistance of entry.

The longwall face will be supported
by self-advancing chocks; _For head and
tailgates, 20 tons hydraulic props will
be used. The hydraulic props with ropes
will be used on pillar splits. Depth of
bolts will depend on roof bolts. isopach.

SDL-10.1.3(1)and (m) show in detail
the tentative roof control plan for the
mains,.panels and room entries.

The air shaft support will depend on
rock formations. Support will be furnished

as needed based upon rock mechanic analyses

- of cores and will vary with underground

conditions.
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10.1.3.8
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.

Haulage
Men and supplieS<wi;1 be transported
by a system of track haulage and roadways

using trolley-powered motors and cars as

‘'well as rubber-tired, diesel and batteryQ

powered vehicles.

Conveyor System

All the coal of Sage Point-Dugout
Canyon Project will be transported by
means of belt and cable conveyors.

On panels and rooms 2,000-foot -
conveyors will be used. On the longwall

panels 4,000 and 2,000-foot belt convéyoré

, wili'be used.

In the longwall face the coal'will be
transported‘by a single-chain»gonveyor which
will dump the coal on a stage-chain conveyor
instalied at the headgate. The ;tage COhveyor
will be eguipped witﬁ céal breaker and will

dump coal on the panel conveyor.

The overland belts will be 48“fwide

:equipﬁedAwith a protéétive cover,



Pages 116 to 119, inclusive,.
feserved for use in the
Land-Use Plan and are not

included in the Mining Plan.



10.2

The Coal Preparation

As a part of the 1975 drilling program,
composite samples of recovered cores of drill
holes were subjected to sink-float washability tests.
These tests covered one-third of coal intercepts.

The small diameter cores ére not truly representative
of the coal; they do, however, give an indication of
what washing run-of-mine coal can accomplish.

The coal cores do not foretell the run-of-mine
analysis principally because mining dilution is not
included. The experience at Kaiser suggests that
mining dilution is important. Kaiser reported
(visit of 1975) that the ash in run-of-mine coal
varied from 11% to 21%. Sage Point can reasonably
assume the same variation for its coal.

Ash collection and disposal in California will
be expensive. The freight on each pound of waste
represents one-half cent. The savings in freight
will off-set partially the costs of coal pfeparation.

Based on Kaiser practices and review of plans
of nearby Braztah operation, washing of run-of-mine
coal at Sage Point is planned. Production of 2 million
tons of clean coal per year represents 10,000 tons per
day of run-of-mine coal. Washery capacity requirement
is 800 tons per hour. If all coal is to be washed,

the washery capacity is 1,050 tons per hour.



Preliminary proposal of Sage Pdint—Dugout
Canyon flowsheet is summarized as follows:

l. Conveyor belt delivery from mine
to preparation plant (open storage
and/or surge bin)

2. Rotary breaker - reduction to 3"

3. Pre-wet screens.(separation at %")

4, Plus %" to dense medium washing
(Magnetite); magnetite separation
and recovery coal to centrifuge
and final product

5. Minus %" to cyclone recovery; coal
separation in 2-stage water-only
cyclones; clean ‘coal to final
classification, filter, centrifuge, and
final product; coal reject to thickening
for water recovery

6. Final clean coal 8,750 tons per day:;

reject 1,250 tons per day

i S "““uw'-'““*Am"* T

7. Slurry _pond and overflow storage

pond - rejects stored' water settllng

pond -Lclear overflow pumped to washery

steady-head tank; see Appendix B entitled,

"Report of Feasibility and Siting Studies,
coal Slurry Ponds Near Wellington, Utah,"

Dames and Moore, 1976.

12



8. Near complete water recovery;
losses are due to evaporation
plus seepage into soils

isolated from natural drainage

Eoth minus and plus one-half inch clean coal
are discharged from the washery to conveyor belt
for delivery to opén and for silo storage for
transfer to unit trains. Storage capacity at the
central yard is thirty days.

Flow diagram of preparation of coal from the
Sage Point part of the project (SDL-10.2) depicts
coal and refuse tonnages and the kinds of equipment
contemplated. Tonnage meets PGandE's needs; if
KCC requires washed coallpreparation plant capacity
will Be raised. Final design must wait upon mofe

complete washability determinations.
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Rail Spur and Unit Train Facilities

Unit train loéding capacity is 2,000 toms,
plus or minus, per hour. Because of adverse grades
between Price and Salt Lake City and over the
Sierras, train capacity may vary from 70 to 85 cars,
from 70 to 100 net tons each. Train turn-around
time is 4 days.

Prbposed siting of washery requires a railroad
spur originating from the Sunnyside branch of the
Denver and Rio Grande Railroad of 14 miles, more
or less. Location of the washery in proximity to
the terminous of the rail spur is étandard practice.
See Appendix A entitled, "Preliminary Railroad Route

Study, Sage Point - Wellington Area," Towill, Inc.,

1976.

Based on most recent U. S. Geological Survey
topography (Pine Canyon and Sunnyside Junction, 7%
quadrangies) preliminary alignment is shown. Average

grade from point of diversion to central yard is 2%.



10.4 Surface'Facilities SDL-6.5 and SDL~10.4

The structures, buildings and equipment to
be provided on the land-use area requested in this
application include, but not exclusively,.tﬁg
following:

Rail spur and loading loop
Roads .
Power and telephone lines
Pipelines: potable, industrial, slurry
Overland conveyor
Enclosing fence
Central yard:
Mine buildings:
Offices - management & services
Warehouse & storage yard
Machine & electrical shops
Mine rescue & safety
Parking areas
Sub-station & power distribution center
Run-of-mine coal storage
Coal washing plant:
Water recovery thickener
Preparation plant water supply tank
(re-use and incoming water)
Clean coal storage and loading silo(s)
Preparation plant refuse dam and holding area
for run~-off and spill
Solid and sanitary disposal
Potable water supply tank
Sewage treatment plant

12C
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10.5 Health, Safety, Sanitation

- The mine will be organized with special

attention to health, Safety and accident protection
and will be equipped with all necessary safety devices.
Policies ana practices will conform to the 1969 Coal
Mine Health and Safety Act and amendments made thereto.
New employees will be trained in health, safety, job
procedures and work efficiency.

Facilities for the collection, treatment and
disposal of human wastes meeting all State, Fedgral
and local codes ana regulations will be provided.
Effluent water will not be discharged into the
natural stream drainages. Portable toilets are required
for each underground section and collection of wastes
must be a regular routine. Water treatment ponds will
be fenced, either individually or through the ‘fencing
of the entire operations area, to reduce the hazard to_
public, livestock and wildlife safety. |

In a similar fashion the wastes from mechanical
maintenance (rags, oils and greases) will be collected
and disposed of (buried) in a way that will not pollute
or contaminate either the air or the water gquality.

Fire protection is provided for both surface and
underground installations. The 1969 Coal Mine Health
and Safety Act prescribes actions for prevention and

suppression of underground fires. For sections producing



over 300 tons per day, a system providing at least

50 gallons per minute at 50 pounds per square inch
must be provided. 1In addition, portable dry-type
extinguishers must be plaéed at electrical sub-
stations, switch houses, conveyor load centers, and
important outlgts. Both Fish Creek and Dugout Canyon
Mines will be des;ghed to meet the fire protection
standards and regulations of the 1969 Act.

Surface fire protéction will be based on a
high-pressure system supplemented by liberal use of
portable extinguishers. Industrial water will be
used for this system. Large storage tanks and
reservoir capacity Qill be provided. A system of
pétable and industriél'water pipglines of proper
capacity and design will interconnect the two mines

and the central Yard.
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Hydraulic System

Water requirements consist of potable or culinary
water and what can be termed as industrial water.

Culinary water is that used for human consumption
and certain limited plant uses where guality water is
required such as in analytical processes. Industrial
water is used above ground in the washery for cleaning
the coal, and underground for water sprays on
continuous miners and iongwall shearers, as well as
for fire protection, especially for conveyors.
Industrial water has a greater use in the central yard -
and for roads. The estimated water requirements for
culinary and industrial water are shown in the Table
of Water Reduirements on the following page.

_ Water supplies are at this date undete?mined.

Potable water may be obtained from springs or wells

ed into aquifers. The roughly 60,000 gallons per

drill

day is only 42 gallons per minute. Industrial water
demands are roughly 372 gallons per minute. _Possible

sources are surface run-off of Pine Canyon, Soldier

Creek, Dugout Creek and groundwater wells such as one
to reach the Ferron sandstone.

The Price River Water Improvement District has
advised NGC that they Qill be able to sell it the

necessary amount of culinary water.



TABLE OF WATER REQUIREMENTS

Culinary Water: ,
Human - 50x900

Dry Houses - .7x900

Office

Misc. & Contingency

Sub-total:

Industrial Water:
CM Units:
12x30x60x3x2
LW Units:
4x70x60x3x2
Washery:

. 270x60x14.5
Misc.
15 percent

Sub~total:

& Contingency

Daily Volume
Gallons Per Day

45,000
6,300
1,000
7,845

60,145

129,600
100,800
234,900

69,795
‘535,095

Total Daily Consumption: 595,240 gallons
Total Annual Consumption:

Average Second-Feet:

0.56

Total Annual Acre-Feet:
-Equivalent Gallons Per Minute: 414

Culinary:

Industrial:

136,905,200 gallons

421

42
372

13

L
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Collection and distribution of water supplies
will require a system of pumps, pipelines, settlement
and treatment plants, storage tanks and reservoirs.
The system should have electrical and manual controls
and serve the two mines and central yard.

The mine is not expected to develop water until
some time between 5 and 10 years after ground breaking.
Continuous mining machines use 30 gallons per minute
in the sprays that suppress dust. Longwall machines
use 70 gallons per minute. Water lines must parallel
all conveyors to afford fire protection. All this
water must be pumped from the surface. Eventually,
when the mine makes water, pumps must be provided to
move this water to treatment so that the water may
be re-used.

Water re-use aéd conservation will be the
watchwords of mine water policy. There is not enough.
water to allow waste. The hydraulic system has not
yet been designed. This will be done during the one
to two-year period prior to receipt of mining permits.

Water losses will be the result of evaporation
and seepage. Water, whether potable or industrial,
will not be dischafged to natural drainage. Refuse-

slurry dams will be sited.to avoid natural draihage.

s

e
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The Utah State Engineer has the authority to
issue permits for the use of water. PGandE intends
to seek the requisite permit as soon as water

requirements and sources have been established.



10.7

Electrical and Communications Systems

The electrical system is based on power

purchased from Utah Power and Light Company (UP&L) .

New power lines from the high-voltage Helper-Moab
138 .KV line to the central yard will be provided
by UP&L at NGC's cost. The preliminary cost
estimate is $522,000. Power will be délivered to
NGC's primary substation through one meter. NGC
will "step-down" incoming voltage.to 12,500 volts
and other lower voltages to suit its‘néeds.
SDL-10.7 is a schematic arrangement of electrical
service.

UP&L proposes three power line extensions.
The one most favored would "take off" from the

Helper-Moab line where it crosses from Section 7

to Section 8, T. 15 S., R. 12 E., follows northward

until it meets the rail spur, and then more or less

follows the rail spur to the central yard in
Section 28, T. 13 S., R. 12 E. A second proposal
is to "take off" in the northwest corner of

Section 16, T. 15 S., R. 12 E. and extend 8 miles

northeast along a proposed railroad in Clark Valley
to Section 2, T. 14 S., R. 12 E. The third proposal

is to "take off" from a point where the line crosses

from T. 14 S., R. 12 E. into T. 15 S., R. 12 E.,

follow a proposed railroad alignment,

132
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Dugout éc::nyon Mine

Fish Creek Mine
X _
10752500 .
000 I;W _y\\ Central Yard™ \2 1500/“ QT‘/:"’ wMiles
es” — 5000 ¥

Sec. 28 T.I3S,R.I2E.

Electrical Consumption
45,000,000 KWH/YEAR
' 138 KV UPBL Service
17,500 KW Demand
2,500 KW- Central Demand
1 0,000 KW- Fish Creek Mine .

5,000KW Dugout Canyon Mine

Dugout Canyon - 5,000 KW

Fish Creek Mine - 10,000 KW
Surface ventilation fans

separate service
Surface conveyors

surface ventilation fans - 2
separate service

Routes New Railroad spyr

Surface conveyors ®
10 mining sections £ 5 mining sections
Mine haulage -4 Mine haulage
Mine miscellaneous: - Mine miscellaneous:
pumps, fans, rock dust § pumps, fans, rock dust
surface: shops-120 v. service a Surface: shops-120 v. service
| Z7|3
Central Yard - 2,500 KW § 2
e
Coal storage & reclaim f_-’ ®
Coal washery < S
Clean coal storage, reclaim & N =
[
o]

unit train loading

surface shops
 Hydraulic system

’ SCHEMATIC ARRANGEMENT
SAGE POINT - DUGOUT CANYON PROJECT
ELECTRIC POWER REQUIREMENTS

JME.

)

ﬂLiIDL-IO.T



and extend 8.4 miles northeast to destination in
the southwest corner of Section 29, T. 13 S.,
R. 12 E. |

The estimated power requirements are: Sage
Point Mine, 10,000 KW; Dugout Canyon Mine,
5,000 KW; and Central Yard 2.5 KW. These estimated
power requiremeﬁts are based on two factors. First
is an aVérage electrical consumption of 15 KWH per
ton of coal produced ; second, the connected 1dad
of electrically powered equipment to which a
utilization factor is applied. The mine and plant
electrical system will be designed to conform  to
the stipulation contained in Title 30, Mineral
Resources, Chapter 1, Bureau of Mines, Department
of the Interior, Sub-chapter O, Coal Mine Health
and Safety, Part 75, Manéatory safety Standards.

Detailed regulations are as follows:

Subpart F: Electrical Equipment

Subpart G: Trailing Cables

Subpart H: Grounding

Subpart I: Underground High-Voltage Distribution
Subpart J: Underground_Low and Medium—-Voltage

Alternating Current Circuits

New communications systems will have to be

provided. Connection with Mountain Bell Telephone



at Wellington is one possibility and Motorola
micro-wave communication system is another.
Each system is expected to cost $60,000.

The telephone communications system may be
required because of the need to serve at least

three points spaced several miles apart.



11.0 schedule of Operations

Ground breaking for the proposed Sage Péint-Dugout
Canyon Mine is subject to approval of Mining Plan by the
U. S. Geological Survey and the Land—Uée Plan and'Rights—
of-Way Aﬁplication by the Bureau of Land Management, and
obtaining all other necessary .approvals and permits, but
is not expected to commence prior to January 1, 1979.

ci%ﬁuzs’;é&s_. are, allqwei;heforefthe ~production of 3
‘million tons per year iswggggggglf Rather than assume

e S

definite dates, all references are to the year since

starting date. Full demand for coal coincides with the
period July 1, 1984 to June 30, 1985. The accompanying

Bar Graph (SDL-11.0) shows projected progress.
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SCHEDULE OF DEVELOPMENT SAGE POINT - DUGOUT - CANYON MINE

1 YEAR

0400

1 2 3 4

5

Activity:

Mining & Land-Use Plans
Commence Central Utah EIS
Land Acquisition
Second Phase-—-Exploration
Investigations
Outcrop Study (Trench
and Sample)
Hydrology Study
Environmental Studies
General Investigations:

Site

Legal

Political

Engineering

Project & Financial
Analyses

Feasibility

Engineering--Architectural
Design

Permits--Federal, State, Local

Construction & Mine Development

Equipment--Selection, Ordering
Delivery

Employment--Total at Year End

Development Coal--Tons »

Period of Capital Expenditures

Sales of Development Coal

203

570

114,300

660
1,187,000

728

840 950

JME: November 1976

"SDL- 11O

3,193,900
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Reclamation

The Sage Point-Dugout Canyon Project calls for two
periods of reclamation. 'The first is after the completion
of construction (5 years), estimated to take place during
1984. The second, and by far the most important, is
exhaustion of coal reserves, estimated during the decade
of the 2020's.

After compleEion of construction at each site, the
area would be policed to remove all debris. Surfaces of
lay-down areas not to be used permanently would be graded
to minimize erosion and to conform to natural contours.
Re—vegetation would be attempted by mulching, if required,
and by re-seeding with species suitable for the area.

All construction equipmént not adaptable to the coal mining
operation would be dismantled and removed from the project
site at the end of the construction phase.

Within~2 years after the exhaustion of mineable coal

e RS S S R

or the cessation of coal mining, whichever occurs first,

all the area will be reclaimed. Support facilities such as

téiitspur; buildings; structures and fences; electric,
communications and hydraﬁlic lines; and all other equipment
will be modified or abandoned in accord with legislation

and regulations in effect at that time. Roads and rail-spur
foundations will be graded, bridges removed and construction

sites graded as required. Refuse dams and reservoirs will
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be graded and covered with soil. Dams will have been
built to maximum slopes of 2:1 and hence should be stable.

Reclamation of the two mine surface areas will require
special attention. Because of large rock excavations
required to provide sufficient space (horizontal to vertical
ratio of 2:1), these areas will be graded to conform to
the natural topography as closely as possible. Drainages
will be restored. Mine portals and all other openings to
the surface will be permanently sealed. Surface drill holes
and water wells, except those for which further use has
been arranged, will be plugged.

Re-vegetation will commence as soon as practical.
Mulchers and fertilizer along with re-seeding of native
flora will take place.

To predict what might happen over a span of forty
years is risky. In the event that circumstances might
result in closing one or both of the mines and substituting
other entries from the surface, say a new portal or even a
shaft, reclamation of the abandoned facility will commence
promptly.

NGC intends to conform insofar as possible to Federal
and State rules and regulatiéns in effect at the time of

reclamation.



13.0 The Effects of the Sage Point-Dugout Canyon Project
On Carbon County

13.1 Positive Effects

Employment gains will be important to the economy
of Carbon County and the State of Utah. The project |
will employ from 850 to 950 persons, an increase of
15% over present employment in the County. Annual
payrolls will total $15 million. Power and supplies
will exceed $10 million.

Coal production of 3 million tons per year
represents a 43% increase over Utah's 1975 production
and a one-half of one percent increase in the United

‘ ' States 1975 consumption.

The investment to bring about the project will
approach $125 million. Tax benefits to the county
will be appreciable. _The Governor of Utah has proposed
a severance tax. Whatever form this tax takes, the
revenues will add appreciably to State funds.

An even larger amount is Utah's share of Federal
royalty. Eighty-five percent of the coal to be mined
from the Sage Point-Dugout Canyon Project is-federally
owned. This coal may bear a royalty of 12.5 percent
(BLM has the right to impose a lower royalty). At
$20 per ton sale price, fhe royalty is $2.50 per ton.

Of this, 52.5 percent of $l;31 per ton reverts to the

. ' State.



1302

Negative Effects

Large increases in employment have adverse
effects especially as the increases must be accomplished
by drawing people from outside the area. There is no
large unemployed mine labor force in Carbon County.
There are unemployed who are not qualified to work in
coal mines. Some, however, can be trained.

Community services are at present reaching limits.
Schools, hospitals and medical services, police, fire,
utilities and municipal maintenance services have
expanded but there is no excess capacity. Further
expansion is costly and funds are tight. Expansion of
housing and sewage must take place coﬁcurrently with
construction and mine development.

The'limited recreational facilities of the area
will require expansion. Expansion at Sage Point-Dugout
Canyon, when considered with other Carbon-Emery
expansions, will crowd fishing and hunting locations.
Additional recreational vehicles will cause crowded
road conditions. Libraries, parks, museums, theaters
and other educational and recreational centers will
receive greater attention. The College of Eastern
Utah at Price will expand. Training courses aimed at
coal mine training, especially for mechanics,

electricians, technicians and foremen, will be expanded.
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The College will be a greater part of both
educational and recreational life of the

community.



13.3

Mitigating Actions

Natural Gas Cérporation of California recognizes
the impacts of this project on the nearby communities,
their services and their people, and intends to address
jitself to the mitigation of these impacts. ‘A first
step is to invite the public and ali interested agencies
to meetings at which NGC will describe its proposed
project in great detail and will reply to questions.

Of particular interest will be schedules for
construction, development and production; personnel
requirements; provisions for the environment; socio-
economic considerations; and the impacts upon the area.
NGC, in turn, will learn of the problems and concerns

of the people in this area. Among these common concerns
resulting from increased employment will necessarily be:

1. Housing

2. Schools

3. Community Services:

Public Safety

Health

Water Supplies
Sanitation and Sewage
Streets -

4. Land Use

5. Traffic

6. Taxes

Communities can sustain growth rates of 4 to 5
percent per year provided that funding is available.
Population of Carbon County (May 1976) was 21,000.

The Table of Population Growth on the following page .

estimates county gfowth attributable to the future

Sage Point~Dugout Canyon Project.



Year

TABLE OF POPULATION GROWTH

Added Persons

Added Employment

230
367
90
68
112

110

806
1,286
315
238
392

386

Percent Growth
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Effects of qther projects are not considered.
Only during the third and fourth years does the
concern of growth indicate sensitivity. The
earliest for year one is 1977. Years one and two may
repreSent 1977 and 1978. During these years mine
enéineering and design, feasibility studies, washability,
acquisition of lands, water supplies, power and
communications, negotiation of contracts and other
pre-ground breaking ehdeavors can be undertaken.

Funding is required to mitigate the impacts‘of_
the project. Among ways to ease the financial burdens
are: pre-payment of taxes with down-stream credits;
revenue bonding with its low interest payments; and
transfer of tax receipts from the county to the
community. This is an effort to equalize costs when
a plant is located outside the communities when the

major impacts are borne by the communities.
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PRELIMINARY RAILROAD ROUTE STUDY
'SAGE POINT - WELLINGTON AREA

PACIFIC GAS § ELECTRIC COMPANY
COAL RESOURCES DEVELOPMENT

SUBMITTED BY TOWILL, INC.



) — . CIVIL. ENGINEERS SURVEYORS HYDROGRAPHERS
DLIJ l . In c. AERIAL PHOTOGRAPHERS PHOTOGRAMMETRIC ENGINEERS

608 HOWARD STREET., SAN FRANCISCO, CALI?ORNIA 94103 . TELEPHONE 415 - 982-1758

October 5, 1976

Mr. John C. Osmond
Supervisor, Coal
Resource Development
Pacific Gas § Electric Company
245 Market Street

San Francisco, California 94106

Re: Sage Point - Wellington Railroad
Dear Mr. Osmond:
We have completed the preliminary corridor study for routing the
proposed coal railroad spur from the Denver and Rio Grande Western
mainline in the vicinity of Wellington, Utah, -and submit the
accompanying information for your review.
During the study, the feasibility of six separate alignments were
investigated. Line H, tieing to the D§RGW near Sunnyside Junction,
appears to be the most favorable route, and Line G, originating near
Wellington, is selected as a possible alternate.

Final selection of the design location will depend upon several
factors, including the following:

Feasibility of routing the conveyor from the mine to
the loading p01nt.

Total cost of the railroad and conveyor system.
Operating and maintenance costs.

Right-of-way and permit considerations.

Soil conditions.

Need and availability of water for construction and
operations.

Drainage and flood protection.
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. Mr. John C. Osmond -2- October 5, 1976

After you review the proposed alignments with your soils and
geological engineers, we recommend that the following steps
should be taken to initiate preliminary design: o

1. Conduct control surveys and obtain new aerial photography
of mine portal area, potential conveyor routes and
preliminary railroad alignments F, G and H. This should
be suitable for preparation of 1"=100' scale topographic
maps with 5' contours on the portal sites, and 1"=200'
scale topographic maps with 5' contours on the conveyor
and railroad routes.

During control surveys, all existing property cCOrners
within a 7200' corridor along the railroad and conveyor
routes should be premarked for aerial photography, and tied
into the survey. Benchmarks should be established at #*one-
mile intervals along the selected railroad corridors.

2. Prepare 1"=200' topographic maps with 5' contours on
railroad routes G and H. '

..- 3. Prepare 1"=200' topographic maps with 5' contours on
potential conveyor routes.

4. Prepare 1"=100' topographic maps with 5' contours on the
mine portal sites.

5. Confirm feasibility of selected railroad alignment and
' select tentative conveyor routes.

6. Conduct preliminary drainage study to determine approximate
culvert/bridge type and dimensions.

7. Conduct preliminary soils and geological study for selected
‘ railroad and conveyor routes.

8. Conduct preliminary design study and develop local-alternate
routing for railroad and conveyor.

9. Prepare preliminary cost estimates for railroad routes to
determine most favorable alternate. Cost estimates should
consider construction, right-of-way, operating and maintenance
costs.
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Mr. John C. Osmond ; -3- ‘ October 5, 1976

10 Prepare right-of-way base maps on selected route, using
record information and survey data acquired during control
surveys. Preparation of final right-of-way maps, as required
by the U. S. Bureau of Land Management in Section SB-1
(General Information for Filing Applications for Right-of-Way)
may require additional surveys and should be deferred until
completion of final railroad and conveyor route location.

Item 1 will provide all data necessary for the preparation of maps
needed. through preliminary design, and will also suffice for
determining earthwork quantities and for most of the requirements
for final design maps. If it is intended that preliminary planning
and/or design should proceed in the near future, we recommend that
Item 1 should be authorized prior to October 15 to ensure that
mapping Items 2, 3 and 4 can be prepared as needed.

The follo&ing data is submitted:

1. 1"=2,000' topographic map showing location of lines E, F,
G and H and location of proposed bridges and culverts.

Description of lines E, F,'G and H.
. Ground profiles and tentative grades for lines F, G and H.
Summary of préliminary route data, lines E, F, G and H.

Typical sections.

(= U 7, B L7, B )

Mylar overlay (1'"=2,000') showing recommended flight plan
for aerial photography.

7. Scope of work for surveys, aerial photography, mapping,
digital cross-sectioning and other surveying and mapping.

Very truly yours,

TOWILL, INC.

%ﬂ%———’“— .

William S. Robinson, P.E.
WSR:cj

Enclosures
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PRELTMINARY ROUTE DATA

LINE E

Total Length to Load Point 62,000!'
Total Length of Track 74,000'
Lowest Elevation 5,340'
Highest Elevation 6, 350'
Rise with load (Cumulative) 0!
Fall with Load (Cumulative) 1,010!
Average Grade ‘ o 1.44%
Maximum Grade T 2.20%
No. of Curves (including Loop) 1l
Length of Curves: 10 14,500’

' 20 3,700!

3° . 5,000’
40
Total Length of Curve 23,200'
No. of Culverts 20
No. of Bridges 9
Stream Training Structures 1-2
No. Major Road Crossings 1
Elevated/Depressed Crossings 1
Grade Crossings 0 ‘
Loading Trackage 6,000' spurline +
' 6,000' parallel siding

Maximum Cut 50!
Maximum Fill 55!
Distance, Load Point to Conveyor Terminus 12, 500!
Difference Elevation to Conveyor Terminus 160!
Mainline Distance to Wellington *+ 1.5 miles

LINE F

43,000
53,000"
5,530"
6,025'
o!

4951
1.14%
1.70%
7

19, 500!

5,000'(1loop)

24,500
16
3
0
1
0
1
10,000 loop
return
20!
25!
13,000!'
480!
+ 15 miles

LINE G

67,500"
76,000"
5,340'
6,470!
Ol
1,130'
1.68%
2.50%
11

17, 200!
7,000'
5,000!

29,200'
22
2
0
1
1
0

8,500' loop

return

40

80

500!

40!
1.5 miles

I+

LINE H

8,500" loop
return
50!
50!
500"
40!

+ 15 mliles:
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LINE E

Line E connects with the DERWG Railroad approximately 1.5 miles
east of Wellington, Utah, and proceeds northerly along Soldier
Creek, roughly paralleling Highway 53. It is routed to minimize
disruption to agriculture in the Wellington area, and to occupy

private lands where possible.

The route crosses Interstate Highway 50 about 4 miles easterly
from Wellington. Grade‘crossihg is not applicable. Approximately
800' of Highway 50-w111 require reconstruction, and construction
of a permanent highway overpass sthcturg will be necessary. In
addition, a relocation of U. S.150 is pr&pdsed, and an additional
overpass structure wiil be required on the new roadway if and'when
it is built. The route flows through hHighly erodible soils in the
Soldier Creek drainage, and may be subject to some flash flooding

on the main stream and tributaries of Soldier Creek.

The terminus of the line anticipates a parallel siding to accommodate
loading. The location selected for the loading track is relatively
regular, and grade of the 1l-mile loading track can be adjusted to

plus, level or minus grade to suit operating requirements.
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LINE F

Line F connects with the DGRWG Railroad about 1/2-mile easterly
from Sunnyside Junction. It parallels the existing track in ‘
passing under Interstate Highway 50, utilizing the existing
highway overcrossing bridge. It proceeds northerly, crossing
Route 123 at grade, and pésses through the Bear Creek and
adjacent drainages approximately normal to stream flow. The

Bear Creek andAadjacent streams drain a substantial wétershed,

and bridging may be required in this area to guard against flash
flooding. The route continues northerly into Clark Valley,
generally along ridges between minor drain channels and terminates

in a loading loop in the vicinity of the headwaters of Pace Creek.

Although this line is shorter, and has less grade than several of
the other routes considered, it adds approximately 15 miles of
mainline travel, and'will require a conveyor system of approximately

4 miles in length.

Parts of the line traverse areas of shales and highly erodible

so0il, and may require extensive import for embankment.
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LINE G

Line G connects with the D§RWG Railroad approximately 1.5 miles
east of Wellington, Utah, and proceeds northerly along Soldier

Creek, roughly paralleling Highway 53. It is routed to mihimize
disruption to agriculture in the Wellington area, and to occhpy

private lands where possible. -

The route crosses Interstate Highway 50 about 4 miles easterly
from Wellington. Grade cfoss?ng is not applicable. Approximately
800' of Highway 50 will require reconstruction, and construction
of a permanent highway overpass structure will be necessary. In
addition,.a relocation of U. S. 50 is proposed, and an addifional
ovérpass structure will be required on the new roadway if and when
it is built. The route flows through highly erodible soiis in the

Soldier Creek drainage, and may be subiect to some flash flooding

"on the main stream ahd tributaries of Soldier Creek.

Approximately 1% miles northerly from Interstate Highway 50 the
proposed route leaves Soldier Creek and climbs in a northeasterly
direction to the ridge between Soldier Creek and Dugout Creek, pro-
ceeding aldng this ridge northeasterly to the proposed conveyor

terminus.



Line G - Continued

The line terminates in a loading loop in the near proximity of

the conveyor terminus.

Line G is common with Line E from Wellington to station 270 + 00,
and is common with Line H from station 480 + 00 to the loading

loop.



owill. ifc)

LINE H

Line H connects with the D§RWG Railroad about L-mile easterly from
Sunnyside Junction. It parallels the existing track in passing
under Interstate Highway 50, utilizing the existing highway over-
crossing bridge. It proceeds northerly, crossing Route 123 at
grade,iand passes through the Bear Creek and adjacent drainages
approximately normal to stream flow. The Bear Creek and adjacent
streams drain a substantial watershed, and bridging may be required
in this area to guafd against flash flooding. The route continues
northwesterly to the ridge between Soldier Creek and Dugout Creek,
and continues along this ridge in a northeasterly direction to a
loading loop in the near proximity of the conveyor terminus at the

head of Dugout Creek.

Line H is common with Line F from Sunnyside Junction to station

80 + 00, and is common with Line G from station 380 + 00 to the

loading loop.

Although Line H is tentatively considered to be the most favorable
of all routes studied, it adds approximately 15 miles of mainline

travel over that required by Line G, the second most favorable route.



Line H - Continued .

Although this line is shorter, and has less grade than several of
the other routes considered, it adds approximately 15 miles of
mainline travel, and will require a conveyor system of approxi-

mately.4 miles in length.

Parts of the line traverse areas of shales and highly erodible

soil, and may require extensive import for embankment.
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SAGE POINT - WELLINGTON RAILROAD SPUR
TYPICAL SECTIONS: EARTHWORK.
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Scope of Work: Mapping and Surveys for Pfeliminary Design

A.

Surveys

1. Establish 30" (iron pin or "T" bar) monuments at
approximate 2-mile intervals in the mapping corridors
on railroad lines F, G and H, and on the conveyor

2. Conduct 1:10,000 horizontal surveys, and third order
levels to determine coordinates and elevations on all
monuments.

3. Calculate coordinates of all monuments, based on
published coordinates of existing USC§GS monuments
in the area. Coordinates shall .be modified for
mapping purposes to mean project elevation of 6,000'.

4. Calculate elevations of -all monuments and TBMs based
on published Mean Sea Level elevation of existing
USC§GS or USGS benchmarks in the area.

5. Prepare field book sketches and descriptions of all
monuments and TBMs established or recovered in the
survey. '

6. Establish supplementai photo control-as required for
analytic aerotriangulation and/or independent model
. control. ~

Prior to photography, panel all survey monuments and
recoverable property corners within the photo corridor
on the railroad and conveyor routes.

Aerial Photography

Obtain black and white aerial photography in accordance
with the accompanying flight plan, using a cerzified
cartographic camera, 6" focal length (Wild A-8, A-10,
Zeiss RMK"A" 15/23 or equivalent).

Aerial photography shall meet the specification defined

in Section 21, subsections 21.101 through 21.502 of the

U. S. Department of Transportation Reference Guide Outline,
"Specifications for Aerial Surveys and Mapping by Photo-
grammetric Methods for Highways', 1968 edition.
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SCOPE OF WORK - Continued

o
-

C. Map Compilation

1. Prepare pencil manuscripts of 4,000' wide corridor
centered on proposed alignments of railroad lines
‘G § H. 1"=200' scale with 5' contours. Spot
elevations shall be shown.on saddles and depressions
and in a regular 2" grid pattern in areas where
contours are more than 2" apart.

2. Prepare pencil manuscripts of 4,000' wide corridor
. centered on proposed alignment of conveyor routes.
1"=200" scale with 5' contours.

Manuscripts shall show roads, drains, trees, property
corners, control survey or other paneled positions,
and all other natural or cultural features visible on
the aerial photographs. Manuscript lineweight shall
be suitable for reproduction by diazo (blue ozalid)
process. The modified grid shall be shown at 10"
intervals. ) " ‘

(@

3. Map Accuracy: 90% of all contours shall be within 30%
of the basic contour interval, and all contours shall
be within 60% of the basic contour interval. 90% of
all spot elevations shall be within 20% of the basic
contour interval.

Delivery Items:

1. Control diagram showing monumented survey positions, photo
' control and level routes.

2. Summary of elevations and coordinates of all surveyed
positions.

. Copy of field notes.

3

4. Aerial negative film.

5. Aerotriangulation results.
6

Two sets of 9"x9" contact prints, on semi-matte double weight
paper.
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Delivery Items - Continued

7. Pencil drafted mylar manuscripts of railroad lines G and H,
and conveyor routes.

8. One set of blue ozalid reproductions of item 7 above.

9. Film or plate diapostiives used for aerotriangulation and
compilation.
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SCOPE OF WORK - Continued

After the engineer has located the selected railroad alignments
on the finished 1"=200' topographic manuscripts, the following
additional work will be required:

A. Digital Cross-Sectioning

1.

Determine centerline profile at 100' intervals plus
profile breaks. Profile data should be on IBM data
cards, in a format compatible with the engineer's
program for CALCOMP plotting. :

Determine cross-sections at 100' (even stations)

"normal to the centerline. Sections will extend an

average 300' each side of centerline with data points
at 100' intervals plus breaks. An additional 10-15%
of the total number of sections will be required to
provide data on curves. Profile data should be on
IBM data cards, in a format compatible with the
engineer's program for earthwork computation.

B. Final Sheet Preparation

Final ink-draft 1,000' mapping corridor as directed by
engineer, and composite into standard plan/profile sheet.

C. Additional Requirements

1.

Conduct additional surveys and’design scale mapping as
required by the engineer on mainline-spur connections,
bridge sites, road crossings, loading areas and other
areas requiring detailed information for design.

Conduct right-of-way sufveys, and prepare right-of-way
maps, deed descriptions, etc., as needed for right-of-
way acquisition.

Stake railroad, conveyor, loading area, bridges,
culverts, etc., for construction.

Conduct as-built survey for final pay quantities.

Establish control surveys for mine construction and

operation.

Conduct boundary survey to define mine property boundaries.
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REPORT OF FEASIBILITY AND SITING STUDIES

DAMES & MOORE #00160-185-06, SEPTEMBER 21, 1976

Since authorization of this Study, Kennecott Copper
Company has agreed to inclusion of its Knight-Ideal propertyl
(T. 13 S., R. 12 and 13 E.) with the Sage Point properties of
Pacific Gas and Eleétric Company in application(s) for Rights-
of-Way and Land-Use Plan to be filed not later ;han November'S,
1976 with the Bureau of Land Management.

Joint production from the two properties is estimated
at 2.75 to 3 million tons per year. At this time, there is no
assurance that Kennecott coal will be washed. The following
Table estimates the products of 2 and 3 million tons per year
of clean coal:

TABLE OF PRODUCTS

Coal 2 million tpy 3 million tpy
Clean Coal: 3"x 1%" 948,750 1,432,125
X"x 28M . 928,050 1,392,075
28M x 0 131,100 196,650
Sub=-total 2,007,900 3,011,850
Rejects 246,100 369,150
Total rejects-40 years 9,844,000 14,766,000

Dames & Moore estimatéd total rejects at 11,500,000 tons
over 40 years. Should the Kennecott coal be washed, the storage

v@lume of tailings ponds will be increased.

JACK M. EHRHORN
Consultant

Coal Resource Development
Pacific Gas & Electric Co.
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Pacific Gas and Electric Company
245 Market Street
San Francisco, California 84106

Attention: Mr. John C. Osmond, Supervisor
Coal Resource Development

Gentlemen:

Report of Feasibility and
Siting Studies

Coal Slurry Ponds

Near Wellington, Utah

For Pacific Gas and Electric
Company

Herewith transmitted are twelve copies of our report titled
"Report on Feasibility and Siting Studies, Coal Slurry Ponds,
Near Wellington, Utah, For Pacific Gas and Electric Company."
The purpose and scope of our study were arranged in discussions
between Mr. John Osmond of PG&E and Messrs. George Toland and

" Steven Vick of Dames & Moore, and were also presented in our

proposal to PG&E dated August 16, 1976.
o0o

We appreciate the opportunity of performing this study for
you. 1If you have any questions or require additional information,
please contact us.

Yours very truly,

DAMES & MOO;EZ/ :
George C. Toland
Partner :

Professional Engineer No. 2311
. State .of Utah

‘ Steven Vick
GCT/SV/pc staff Engineer

Attachments
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REPORT
ON
FEASIBILITY AND SITING STUDIES
' COAL SLURRY PONDS
NEAR WELLINGTON, UTAH
FOR
PACIFIC GAS AND ELECTRIC COMPANY

INTRODUCTION

This report presents the results of our feasibility and sit-
ing studies for proposed coal slurry ponds to be constructed in
conjunction with PG&E's Sage Point coal mine. The proposed pro-
ject is located near Wellihgton, Utah as shown on Plate 1,

Vicinity Map.

The‘purpose and scope of this study were arranged in dis-.

cussions between Mr. John Osmond of PG&E and Messrs. George Toland !

and Steven Vick of Dames & Moore, and were also presented in our

proposal to PG&E dated August 16, 1976.
SUMMARY

We have estimated that storage of coal slurry waste over the
lifetime of the mine will require about 10,560 acre-feet of stor-
age capacity. Four separate alternative pond systems have been
identified which could contain the required volume. Two alter-
natives are located on State or Fee (private) lands, while the
other two are located on U. S. Government (Bureau of Land Manage-

ment) property.

Three of the alternatives examined would require extremely
large quantities of fill for construction of the containment
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dams. However, one site located largely on BLM lands, designated
as Alternative C in this report, is sitmated very favorably from
a topographic standpoint and could be constructed with a relative-

ly small quantity of dam fill.

A detailed description of the alternative sites, comparison
of their characteristics, and criteria used for site evaluation

are presented in subsequent sections of this report.

PURPOSE AND SCOPE

The purpose of our study was to identify on a preliminary
basis sites which appear feasible for containing the entire mine
output of coal slurry wastes. The following general alternatives

were investigated:

1. Damming Fish Creek in T13S, R12E, Sec. 29 or 32.

2. Damming tributaries to Fish Creek within T13S, R12E,
Secs. 29 and 32.

3. Constructing ponds in T14S, R12E, Secs. 2, 10, 11.

4, Constructing ponds at other locations on BLM lands.

In accomplishing this purpose the following scope has been

followed:

1. A general surface reconnaissance of the site vicinity
in T13S, R12E, Secs. 33, 32, 29, 28, and 21.
2. Identification of four alternative pond sites.
3. Compilation of the following basic data for each alter-

native site:

DPAMES £ MOORIE




a. available pond volume
b. maximum pond area \
c. surface drainage area |
d. dam length and maximum height
e. dam £ill volume

£. approximate distance from mine portal.

4. Comparison of the various sites, including a discussion
of the engineering and economic criteria which bear upon
the site selection decision.

5. A discussion of design and construction considerations. !

6. Recommendations for future design studies.

7. The compilation of this final summary report.

The scope of this study has been limited to an examination

of available USGS topographic maps which are relatively small- |
scale. All quantity estimates are therefore very approximate %
and are intended for comparative purposes only. We should also . {
point out that none of the sites has ‘been evaluated on the basis
of its specific geotechnical or environmental characteristics,

features which could be important in the ultimate site selection

decision.

PROPOSED CONSTRUCTION

Design and layout of the Sage Point mine is still in the con-
cepEual stages. However, the essential elements of the mine as

presently contemplated will include a conveyor system, washing

plant, slurry line, and railroad spur. The mine portal will be

o

DAMES B MOORE




located in T13S, R12E, Sec. 16 at the head of Fish Creek. Raw
coal will be transported from the portal by conveyor to the wash-
Aing plant, located at a site yet to be determined. At the washing
plant, shale and coal dust will be separated from the raw coal
feed. The washed coal will be transported via another conveyor

to loading facilities at the railhead. . The shale and fine coal
residue will be transported by a slurry pipeline and discharged
into a slurry pond. In the pond, the wastes will be allowed to
settle from suspension, and the clear water will be decanted and

recycled for plant use.

Information provided to us by PG&E indicates that the mine
will produce a total of 11.5 million dry tons of waste over its
40-year lifetime. Of this amount, nearly all will be in the form
of slurry wastes from the washing plant; little or no coarse re-
fuse will be produced. Fine coal will comprise a significant
amount of the slurry wastes. Because of the low specific gravity
of coal and because the fine-grained sediment settles to a low
density in the pond, it takes an unusually large volume to store
é given dry weight of coal slurry waste. Published data indicates
thatMgg§lﬁ§lu;ry_typigallyfsgttles<thardryAdensity of about.50.

e i

pounds per cubic foot (Busch, et.al., 1975). Using this value,

Gammm T g

storage of 11.5 million dry tons of waste will require a total

ultimate pond volume of 10,560 acre-feet.

DAMES 2 MOORE




a®

SITE CONDITIONS

SURFACE

The proposed mine portal lies at the foot of a very steep
mountain front known locally as the Roan Cliffs. Beneath the
cliffs are plateaus which slope gently downward to the south-
west. These plateaus are déeply incised by stream channels and
dry washes having steep walls and generally BrOad floodplains.
Although many of the stream channels are dry during most of the
year, they generally drain large areas and would therefore have

a high potential for flash flooding.

Surface vegetation on the plateaus and lower cliffs consists

largely of Pinion-Juniper trees and sagebrush typical of the re-

gion. Sage and bunchgrass cover the stream channel floodplains
and the more gently-sloping terrain to the south of the immediate

site vicinity.

CLIMATOLOGY

The site vicinity is located in a "cold desert" climatologi-

cal region. Mean monthly temperatures at the nearest reporting

station in Price, Utah range from 23°F in January to 74°F in July,

with an annual average of about 50°F (U. S. Weather Bureau,
1960). The area experiences roughly 60 days of below-freezing

temperatures annually.

The vicinity is arid, with evaporation normally exceeding

precipitation. The average annual precipitation at Price, Utah

~5-

DAMES & MOORE




is about 9.8 inches, while the estimated average annual lake

~evaporation rate is about 49 inches (Utah State Climatologist,

1976) .

ENGINEERING GEOLOGY

The primary geologic units present in the site vicinity are

sandstones, shales, and coals of the Blackhawk Formation; pediment

gravels; and shales of the Mancos Formation. The strata strike.

generally east-west and dip about eight degrees to the north.
Alluvial and colluvial deposits derived from these units blanket |
stfeam channel and dry wash floodplains. The primary geologic
units and structural features in the site vicinity are shown on

the Geologic Overlay to Plate 1, Vicinity Map.

Sandstones and coals of the Blackhawk Formation outcrop
along the cliffs above roughly the 7200 elevation contour; the
mine portal is located in this outcrop. The tops of the plateaué

to the south are blanketed by a cap of poorly-consolidated pedi-

ment gravel which varies in gradation from silty sand to boulders.

Underlying the pediment gravels is the Mancos shale, a formation
notorious for its tendency to shrink, swell and slake due to
moisture variations or exposure to air. Mancos shale is exposed

on éteep'slopes at the head of Fish Creek and tributary drainages.

A north-trending fault about 1.5 miles in length bisects
the Mancos shale and pediment gravel near the location of alter-
native site C. No other faults are known to exist in the immedi-

ate site vicinity. Howe#er, a series of northeast-trending thrust

-6-
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faults is present approximately midway between Wellington and
sunnyside Junction. The northern end of these faults lies at a

point about eight miles south of the proposed mine portal.

SEISMICITY

The site vicinity is located in a region of moderate seismic

activity and has been classified as a Zone 2 seismic area, where

-moderate expected earthquake damage could occur (Coffman and von

Hake, 1973). Relatively small earthquakes, ranging from 4.0 to
4.9 Richter Maénitude, are common in the area. Approximately
eight such earthquakes have occurred in historic times within a
20-mile radius of the site (Cook and Smith, 1967). The closest
such earthquake was epicentered about five miles south of the

site.

POTENTIAL SLURRY POND SITES

CRITERIA

Two primary criteria were used in identifying potential
sites and in laying out the individual dams and ponds. These

are: . i

1. The presence of a natural topographic basin to

| minimize required dam fill. |

2. Thé presence of a relatively small upstream drainage
area to minimize runoff storage and/or diversion

requirements.,

DAMES £ MOORE




ct

The significance of the first criterion is apparent in that
the cost of the dam can be reduced by constructing it across a
pre—-existing basin. In cases where no such basin exists, a
series of small, square ponds is most efficient in terms of re-

quired dam fill. For ponds of unequal storage volumes, a. rela-

e A i b T e A e

tive measure of the cost of the dam is the ratlo of the dam f111

e b .
R TR et s

dlvlded by the pond volume. Higher values of this ratio (which is

e

i
analagous to a stripping ratio in mining operations) indicate

greater relative dam construction costs.

The second criterion, to minimize the upstream drainage area,
has an effect on the cost of runoff—oontfol measures. Normal
practice in this region is to design the dam with adequate
freeboard to contain major floods, and to provide means (such

as a decant system) to remove the stored water within a short

period of time. 1In ‘addition, Federal regulatlons require that

a permanent splllway be constructed at the time the pond is

ahgn@onequig§SA, 1975). The costs of additional dam freeboard,

decant structures, and spillways can be a significant portion

of the total pond cost. These costs can|/be minimized if the
drainage area can be kept small in relation to the size of -the

pond. A useful measure of the relative amount of runoff whlch

will have to be handled is the ratio of the total drainage area

e e e — A ATV
m—mni e

of the pond divided by the surface area of the pond itself.
Higher values of this ratio indicate higher relative costs

for handling runoff.
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ALTERNATIVE LOCATIONS

Four alternative pond locations have been evaluated. They
have been identified as Alternatives A, B, C, and D as shown on
Plate 1, Vicinity Map. Each of the alternative sites is capable
of providing the required total storage volume of 10,560 acre-
feet; however, for most alternative sites more than one pond is

necessary to achieve the total required storage volume.

Alternative A, as shown in detail on Plate 2, consists of
two separate ponds located on State and Fee lands in T13S, R1l2E,
Secs. 29 and 32. This alternative site is located on tributaries

to Fish Creek about two miles south of the proposed mine portal.

Alternative B, as shown in detail on Plate 3, consists of
two separate ponds located immediately west of Alternative A on
BLM and State lands. Specifically, the ponds are located in

T13S, R12E, Secs. 30, 31, and 32.

Alternative.C is shown in detail on Plate 4. It consists
of a single pond located on BLM and State lands in T13S, R12E,
Secs. 34 and 35, and T14S, R12E, Secs. 2 and 3. The pond is lo-

cated on a tributary to Pace Creek. |

Alternative D, as shown in detail on Plate 5, consists of
five separate ponds located on State and Fee lands in T14S, R12E,

Secs. 2, 10, 11, and 15.

Two other alternative locations were considered, but were

not evaluated in detail. Damming Fish Creek within T13S, RI1Z2E,

-9
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Sec. 29 or 32 was considered. However, such a site would drain
a very large area in relation'to the size of the pond. Because
of the technical difficulty and expense which would result from
handling the large inflows of surface runoff, this possible site

was not considered to be feasible.

Several incised canyons at the head of Fish Creek in T13S,
R12E, Secs. 9 and 15 were also considered. However, thefe would
be technipal problems resulting from the facts that: the canyons
are located about 1,000 feet uphill frbm the mine portal; the
ponds would be located over potential mine workings; éufficient
£fill for dam construqtion would probably not be readily available;
and dam construction would be difficult in the steep, narrow can-

~yons. For these reasons, this area was not considered in detail.

A tabulation of the physical characteristics of the four al-
ternatives which were considered in detail is shown on Table 1
at the end of this report. For comparative purposes, Table 1
also includes a tabulation of the dam fill/pond volume ratio and
the drainage area/pond area ratio for each individual pond. The

alternative sites’ are compared in the following section.

COMPARISON OF ALTERNATIVES

Of the possible sites considered, Alternative C is clearly
superior in terms of dam fill costs, requiring about 1,650,000
cubic.yards of fill to obtain the approximate needed storage
capacity. This is about 2,190,000 cubic yards less than the

second most efficient alternative (Alternative B), and about

-10-
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2,950,000 cubic yards less than the least efficient alternative
(Alternative D). Assuming a cost of $2.50 per cubic yard for

in-place dam fill, the £fill quantity advantage of Alternative C

translates into a savings of about 5.5 to 7.4 million dollars.
The drainage area/pond ratio of 1.9 is moderate, and an attract-
ive site for the abandonment spillway exists in the extreme

western end of the pond through a natural topographic saddle.

Alternative D is the least favorable site considered. With
a combined dam fill/pond volume ratio of 447, it is the most ex-
pensive in terms of required dam fill. Although the drainage
area/pond area ratio of 1.1 is small, the overall costs for aban-
donment spillway works would be high since five separate spill-

ways would be required.

Alternatives A and B are similar in terms of dam fill costs.
The dam fill/pond volume ratios of 391 and 378, respectively,
are only slightly lower than for Alternative D.. Drainage area/

pond area ratios for both alternatives are moderate to high.

DESIGN AND CONSTRUCTION CONSIDERATIONS

As previously indicated, the alternative sites have not been
evaluated on their relative geotechnical merits. However, cer-
tain factors of design and construction will be common to dams

at all of the alternative sites.

The most feasible method of constructing dams containing

coal slurry waste is by the so-called "downstream" method of

-11-
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construction as illustrated on Plate 6. Initially, a starter
dike is constructed. The dam is subsequently raised in incre-
ments according to the increase in elevation of the impounded

coal slurry by adding £ill on the crest and downstream face of

the previous dam stage. A cutoff extending down to relatively

sound and impervious materials will be required beneath the dam

to reduce seepage losses.

Some portion .of the total quantity of dam fill can probably
be taken from within the pond area, but additional external bor-
row areas may also be required. At least two types of soil will
be required for use in the dam: a relatively impervious mater-
ial for an upstream core, and a clean, granular material to pro-
vide drainage within the downstream portion of the dam. Pediment
gravels can probably be used for the downstream drainage zone,
and Mancos shales or soils derived from them can probably be

used in the impervious core.

Mancos shales and their derivative soils may be susceptible
to severe shrinkage and swelling due to moisture changes.' The
material also deteriorates rapidly upon exposure to air. Special
care will be required in making cutoff trench and other excava-
tions, and spillway cuts through the Mancos shales may have to
be concrete-lined. Clays derived from the Mancos shales may also
be "dispersive" or susceptible to int;rnaf erosion. This would

require special protection of the dam core by granular filters.

In summary, the properties of the dam fill and foundation

-12-
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materials may pose technical problems, but we feel that these
problems can be solved by thorough design and careful construction

practices.

RECOMMENDED ADDITIONAL STUDIES

No matter which site is ultimately selected, we recommend
that a detailed design study be carried out. The study will have
to be thorough and complete for a dam or dams of the contemplated
size, and will additionally have to satisfy a comprehensive set
of regulations on design, operation, and abandonment of coal
waste disposal facilities by MESA. We recommend a program gen-

erally following the outline given below:

1. A reconnaissance program consisting of general sur-
ficial inspection, and an examination of stereo-pair
aerial photographs for use in geologic interpretation

of faults and other significant features.
2. A field exploration program consisting of:

a. The drilling of borings along the dam alignment.
The purpose of the borings would be to investi-
gate dam foundation conditions, and some borings
should be cored into sound bedrock. The total
number, depth, and spacing of the borings will
depend upon the site selected and the soils en-
countered in the field. Dozer roads will prob-
ably have to be cut for drillrig access, and a

-13-
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suitable source of drilling water will have

to be located.

b. The excavation of roughly 15 to 25 test pits
for the purpose of providing supplementary
information on dam foundation conditions, and

to investigate borrow sources for £ill mater-

ials.

A laboratory testing program to determine the strength,
permeability, dispersion, compressibility, and swelling

characteristics of the dam foundation and fill materials.|

A detailed study of the seismicity of the area, and
determination of an appropriate design seismic accel-

eration.
‘A detailed hydrologic analysis, including: .
a. Determination of the design flood inflow.

b. Design of provisions to handle runoff, includ-
ing determination of freeboard, detérmination
of decant capacity requirements, and design of

abandonment spillways.

A program of geotechnical design, including:
|

a. Detailed dam layout.

b. Determination of suitable £ill materials

and sources.
-14=
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C. Design of the dam cross-section and internal
zoning, including consideration of construction

staging.

d. Analyses of dam stability under both static

and earthquake loading.

e. Calculation of seepage losses, probable seep-
age pathways, seepage water quality, and possible
effects of seepage on ground or well water

quality in the vicinity.

£. Analysis of expected dam settlement or movement,
with consideration to cracking and internal

erosion.

Design of slurry discharge and decant water systems should
also be performed concurrently with dam design studies. After
completion of dam design studies and approval by regulatory
agencies, plans and specifications for construction should be

prepared.

o0o
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The following table and plates are attached and complete

this report:

Table 1

Plate

N

Plate
Plate 3
Plate 4
Plate 5

Plate 6

GCT/SV/pc

Attachments

Summary of Alternative Site Characteristics

Vicinity Map and Geologic Overlay

Alternative
Alternative
Alternative

Alternative

0 w

Dam Construction Staging

Respectfully submitted,

DAMES &‘f::;ffazi;ééh‘ﬂae!:’

George C. Toland

Partner

Professional Engineer No. 2311
State of Utah

o Vick

Steven Vick
Staff Engineer
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.TABLE 1 - SUMMARY OF ALTERNATIVE SITE CHARACTERISTICS

Max. Surface Drainage Max. Dam Straight-Line
Pond Pond Drainage Area/ Dam Dam Dam Fill Fill/Pond Distance From Present
Alter- Volume Area Area Pond Length Height Volume Volume Canyon Mouth Land
native Pond (A-ft) (Ac) (Ac) Area (ft) (ft) (ya3) (ya3/a-ft) (£t) * Ownership
A A-1 7,180 | 138 529 3.8 4,400 100 1,707,000 237 7,000 Fee
A-2 3,140 | 55 78 1.4 4,900 130 (2,330,000 742 9,000 ‘State
Total|10,320 | 193 607 3.1 9,300 - 4,037,000 391 -
B B-1 5,300 74 120 1.6 3,250 200 |1,890,000 357 11,000 BLM/State
B-2 4,861 92 294 3.2 3,350 110 |1,950,000 401 10,000 BLM
Total|1l0,160 | 166 414 2.5 6,600 - 3,840,000 378 -
C C 10,880 | 221 423 1.9 2,900 110 (1,650,000 152 16,000 BLM/State
_ 1.3 4,200 60 452,000 348 24,000 Fee
P B3 | 3 ool e | 120 1.0 | 6,350 50 | 904,000 302 23,000 Fee
D-3 2'540 85 85 1.0 } 5,800 60 (1,170,000 460 22,000 Fee/State
D-4 1'660 55 55 1.0 4,900 60 11,045,000 629 21,500 Fee/State
14
D-5 1,790 60 83 1.4 5,350 60 1,028,000 574 20,500 State
Total[10,280 | 377 418 1.1 26,600 - 14,599,000 447 -

* distance measured

from 6800 ft.

elevation contour on Fish Creek.
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APPENDIX C

Analyses of Water Sampled
by PGandE in
the Sage Point Area

Carbon County, Utah

Ford Chemical Laboratory, Inc.



LABORATORY. INC.
Bacteriological and Chemical Analvsis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 841 15
PHONE 485-5761
September 15, 1976

Pacific Gas and Electric
245 Market Street

San Francisco, CA 94106
ATTENTION: Mr. John Osmont

Gientlemen:

August 27, 1976:

JP Samples: Water collected by Paul Anderson

CERTIFICATE OF ANALYSIS
76-5545

The following analysis is on samples of water received on

#5 28 £21
Dugout Sulfur Fish
Creek - Spring - Creek
‘Aluminunm as Al (Dissolved) ug/l 70.0 120,90 150.0
Amnonia as NH3-N (Dissolved) mg/l1 0.49 0.12 0.34
Arsenic as As (Dissolved) ug/l <£1.0 Z1.0 £1.0
e 'Bicarbonate as HCO3 mg/1 295.2 592.9 270.8
‘Carbonate as €03 mg/l <0.01 <0.01 £0.01
Boron as B (Dissolved) ug/l Z1.0 ZL1.0 Z 1.0
Bismuth as Bi (Dissolved) ug/l £ 1.0 < 1.0 < 1.0
Calcium as Ca (Dissolved) mg/l  36.94 - 27,33 42,11
fhloride as C1 (Nissolved) mg/l 4.0. 6.0 4.0
| Total Dissolved Solids at 180° C.
’ mg/1 T 493,0 ©  980.0 430.0
Fluoride as F (Dissolved) mg/1 0,19 - 0.26 0.25

All reports are submitted as the confidential property of clients. Autherization for publicotion. of pur reports, conclusicns, or, extracts from or regardin§ them, is reserved pend-
wwrinen upproval os a mutucl protection to clients, the public and ourselves. /




Pacific Gas and Electric
Parc? 76-5545
Sentenber 15, 1976

#5 #3 #21
Dugout Sulfur Fish
Creek Snring Creek
Iron és Fe (Dissolved) ug/1 157.0 300,0 134.0
Magnesium as Mg (Dissolved) mg/1 31.70 19,10 34,00
Manganese as Mn (Dissolved) ug/l 6.0 38.0 7.0
Kjeldahl Nitrogen ng/l 0.1% 1.20 0.20
Nitrate as NO3-N (Dissolved)mg/l 0.03 0.02 0.02
Phosphorus (Total) as P ng/l 0.175 0.235 0.215
Phosphorus (Ortho) as P mg/l 0.065. 0.035 0,075
Potassium as X (Dissolvéd) ng/1l 3.05 3.28 2.67
Silica as 5102 (Dissolved) mg/1 11.60 5.80 9.40
Sodium as Na (Dissolved) mg/l1  45.0 206.0 31.0
Sulfate as S04 (Dissolved) mg/1 .81;0> 124.0 87.0
Strontium as Sr (Pissolved ug/1<1.0 < 1.0 <£1,0
Barium as Ba (Dissolved) .ug/l | 15;0 13.0 18.0
| Bervllium as Be (Diséolved) ug/1£1,0 1.0 1,0
Cadmiun as Cd (Dissolved) ug/1v<11.0 <1.0 1,0
Chromium as Cr (Dissolved) ug/1<1.0 1.0 <1.0
~ Copper as Cu (DiésolVed) ﬁg/l 7.0 4,0 13,0
Chemical Oxvgen Demand mg/l 5.0 8.0 6.0
Gé;manium as fle (Nissolved) ug/X1.0 <1.0 <1,0
Galliun as Gs (Dissolved) ug/l £1,0 £1,0 £1.0
Lead as b (pissolved) ug/l <10 =~ <10 <10
Lithium a§ Li (ﬁissolvgd) ug/l £1.0 {iigﬁ, inég
olybdenun as Mo (Dissp}vedjug/l 2,9 5;6‘9 ?;p
Mercury as Hg (Diésoived) ug/i;{gq;z <<Q;2 ;:6;2
Nickel as Ni (nissbwedj:ug/; £1,0 £1.0 £1.0



Pacific Gas and Electric
Page 3 76-5545
September 15, 1976

#5 £8 #21

Dugout Sulfur Fish -
Creek - Sprlng . Creek
0il and Crease mg/l £1.0 : <11;O. < 1.0
| faSelenium as Se (Dlssolved) ug/1l 2. 0 ~‘8§b.gbm BR ¢
% ',811ver as Ag (Dissolved) ug/l 6.0  ~5;§fT:;' AT
?:Sqlf;de as S (Dissolyed)img/1_=<ii;0” ‘ “;(i;hf;i;?jggi;bff}if%";
 Titaniun as Ti (Dissolved) ug/1< 1.0 <10 21,00
'Vénadium as V (Dissolvedi ug/l £ 1.0 < 1.0 - 1.0
Zinc as IZn (Dissolved) ug/l 31,0 55.0 15.0
Zirconium as Zr (DissolVed).ugllél.O £ 1.0 <1.0
_Gross Alpha pic/1 ‘ ' < 3.5 ;1'3.5 3.5
Gross Beta pic/l o Z1.5 '2:1;5 - £1,5
Conductivity umhos/cm 750.0 1,500  660.0
Total Organic Carbon mg/l 6.0 8.0 . '5.0 |
Tgtal Carbon mg/1 9.0 10.0 8.0
Total Inorganic Carbon mg/l - 3.0 . 2.0 | | 3.0
Cesium as Cs ug/l <1l <10 - L1.0
‘Cobalt as Ce ug/l1 9.0 2.0 14.0
Thorium as Th ug/l < 1.0 <1.0 <1.,0
Yttrium as Y ug/l < 1.0 <1.0 < 1.0
Uranium as Uy0g ug/1. <1,0 <1.0 <1.0
Tin as Sn ug/1 <<1.0 <1.0 < 1,0
Color pt.-co units ' 0 5 5
Aldrin ug/1 0.00 0.00 0.00
Lindane ug/l 0,00 0.00 0.00
Chlordane ug/i 0.0 0,0 0.0

DDD ug/1 ' 0.00 0.00 0.00



“ pPacific Gas and Electric
Page 4 76-5545
September 15, 1976

#5 #8 #21

Dugout Sulfur Fish’

Creek Spring Creek

DNE ug/l | 0.00 0.00 0.00
DDT ug/1 0.00 0.00 0.00
Dieldrin ug/1 0.00 0.00 0.00
Endrin ug/1 0.00 0.00 0.00
Toxaphene ug/1 N : 0.0 0.0 0.0
Heptachlor ug/1 | 0.00 0,00 0.00
Heptachlor Epoxide ug/1 0.00 0.00 0.00
PCB ug/1 0.0 0.0 0.0
2-4-D ug/1 0.00 0.00 0.00
2-4-5-T ug/1 0.00 0,00 0.00
Silvex ug/1 0.00 0.00 0.00

' | Sincerely,

FORD CHEMICAL LABORATORY, INC,:
Lyle S, Ford
LSF:1h |



LABORATORY, INC.
Buacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 485-5761
September 15, 1976

Pacific Gas and Electric
245 Market Street

San Francisco, CA 94106
ATTENTION: Mr. John Osmont

Gentlenen:

August 27, 1976:

' Samples: Water collected by Paul Anderson

—

COAL R@auaces, .
JME 4 ATS

S
1AS pri gﬂlS?B s

CIRCULATE  WANDIE MNOTE PR

The following analysis is on sanmples of water received on

CERTIFICATE OF ANALYSIS
76-5548

Al reports are submitted as the confidentiol property of clients. Authorization for publication «f

#22 #23 #30
Soldier Pine 9-1
Creek Creek Spring
Aluminum as Al (Dissolved) ug/l1 40,0 90.0 110.0
Ammonia as NH3-N (Dissolved) mg/1l 0.78 0.12 0.19
Arsenic as As (Dissolved) ug/l <1.0 £1,0 £1,0
Bicarbonate as HCO3 mg/1l . 368.4 314.8 348.9
Carbonate as CO3 mg/1 £ 0,01 < 0,01 £0.,01
Boron as B (Dissolved) ug/1l < 1,0 1.0 1,0
Bismuth as Bi (Dissolved) ug/l 1.0 < 1.0 < 1.0
Calcium as Ca (Dissolved) mg/l  28.93 38,79 9.22
Chloride as Cl (Dissolved) ng/l 14,0 4.0 2,0
| - Total Dissolved Solids at 180°C. o
' mg/1 ‘ . 690,0 -510.0 540.0
Fluoride as.F (Dissolved) mg/1 0.50 0.29 0.28

our reports, conclusicns. or, extracts from or regarding them, is reserved pend-,
ing our written approval as a mutual protection to clients, the public and ourselves. A/
;




TPacific Gas and Electric
Page 2 76-5546
September 15, 1976

#22 #23 #30
Soldier Pine 9-1
Creek Creek Spring
.. Iron as Fe (Dissolved) ug/l 197.0 310.0 285.0
Magnesium as Mg (Dissolved) mg/l 30.20 29,00 23.00
Manganese as Mn (Dissolved) ug/l1 14,0 ' 10.0 4,0
‘Kjeldahl Nitrogen mg/l j0.10 0.15 0.85
Nitrate as NO3-N (Dissolved) mg/l1 0.04 0.02 0.10
Phosphorus (Total) as P ng/1 0,250 0.260 0,535
Phosphorus (Ortho) as P mg/1 0,085 0.088 '0.256
Potassium as K (Dissolved) ng/l -4.10 1.49 0.97
Silica as Si02 (Dissolved) ng/1 12,10 13.50 11,60
Sodiun as Na (Dissolved) mg/l 118.0 " 55,0 104.0
. Sulfate as S04 (Dissolved) mg/1  130.0 75.0 56.0
Strontium as Sr (Dissolved) ug/1<£1.0 1.0 1.0
Barium as Ba (Dissolved) ug/l 21.0 17.0 16.0
Beryllium as Be (Dissolved) ug/1L 1.0 < 1.0 <1,0
Cadmium as Cd (Dissolved) ug/l 4'1.0 Z 1.0 < 1.0
Chromium as Cr (Dissolved) ug/l <:1.b 1.0 ,<:1“0
Copper as Cu (Dissolved) ug/l _ 12.0 ' 9.0 | 5.0
Chemical Oxygen Demand mg/1 9.0 4.0 5.0
Cermanium as Ge (Dissolved) ug/1<1.0 Z 1.0 <1,0
Gallium as Ga (Dissolved) ug/1 < 1.0 1,0 £ 1.0
Lead as Pb (Dissolved) ug/l Z1,0 < 1.0 £1.0
Lithium as Li (Dissolved) ug/l <L 1.0 £ 1.0 <£1.0
Molybdenum as-Mo (Dissolved) ugl 15.0 5.0 13.0
‘ Mercury as Hg (Dissolved) ug/l < 0.2 <L 0,2 < 0.2

Nickel as Ni (Dissolved) ug/l < 1.0 £1.0 21,0



. Pacific Gas and Electric
Page 3 - 76-5546
“September 15, 1976

#22 #23 #30
Soldier Pine 9-1
Creek Creek Spring
. ‘Oil and Grease.mgll £ 1,0 < 1,0 <1.,0
Selenium as Se (Dissolved) ug/l 3.0 < 1.0 14.0
. Silver as Ag (Dissolved) ug/1l 8.0 8.0 - 9.0
Sulfide as S (Dissolved) mg/l 1.0 1.0 <1,0
Titanium as Ti (Dissolved) ug/l < 1.0 < 1,0 £ 1,0
“Vanadium as V (Dissolved)'ug/l.,zfido < 1.0 < 1.0
Ziﬁc as Zn (Dissolved) ug/l  50.0 45,0 63.0
Zircbpium'as Zr (Dissolved) ug/1l«L 1.0 <iIJQ < 1,0
. Gross Alpha pic/1 Z 3.5 &£ 3.5 £ 3,5
Gross Beta pic/1 Z 1.5 Z 1.5 < 1.5
Conductivity umhos/cm | 1,060 780 830
Total Organic Carbon mg/l 10.0 15.0 8.0
Total Carbon mg/l 13,0 18.0 12.0
Total Inorganic Carbon mé/l 3.0 3.0 4.0
~ Cesium as Cs ug/1 £ 1.0 <1.0 < 1.0
Cobalt as Co ug/1l 11.0 20;0 5;0
‘~Thorium as Th ug/1 < 1.0 £L1,0° Z1.0
Yttrium as Y ug/l £ 1.0 £ 1.0 £ 1.0
Uranium as 1,0y ug/l £1.0 <1,0 £ 1.0
Tin as Sn ug/l <:i.0 41140 £ 1.0
Color pt.-co units 0 0 5,
Aldrin ug/1 - 0.00 0.00 0.00
Lindane ug/1 0.00 0.00 . 0.00
Chlordane ug/1l 0.0 " 0.0 - 0.0
DDD ug/1 0.00 0.00 0.00



,

.

Pacific Gas and Electric

Page 4 76-5546

. September 15, 1976

LSF:1h

A

Lyle S. Ford

$22  #23 #30
Soldier Pine 9-1
Creek Creek Spring
DDE ug/1 0.00 0.00 0.00
DDT ug/1 0.00 0.00 0.00
- Dieldrin ug/1 0.00 0.00 0.00
. Endrin ug/1 0.00 0.00 0.00
Toxaphene ug/l 0.0 0.0 d.O
Heptachlor ug/1 0,00 0.00 0.00
Heptachlor Epoxide ug/1l 0.00 0.00 - 0.00
PCB ug/l 0.0 0.0 0.0
2-4-D ug/l 0.00 0.00 0.00
2-4-5-T ug/1 0.00 "~ 0.00 0.00
Siivex ug/1 0.00 0.00 0.00
' o incerely;
FORD CHEMICAL LABORATORY, INC,
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The Archaeological Potential
of the Sage Point Coal Mine,
Ssurface Facilities and Railroad Spur,
Central Utah

by

Dale L. Berge



THE ARCHAEOLOGICAIL POTENTIAL OF THE SAGE POINT
COAL MINE, SURFACE FACILITIES AND -RATLROAD SPUR,
CENTRAL UTAH

by

Dale L. Berge

Department of Anthropology and Archaeology
Brigham Young University
Provo, Utah

Submitted to
Pacific Gas and Electric Company

245 Market Street _
San Francisco, California 94106

.September 1976



The purpose of this report is to define the
archaeological problems which may be encountered by the Sage
Point Coal Mine project and associated facilities proposed
. by Pacific Gas and Electric Company, San Francisco, Cali-
fornia,

The project area is northeast of Wellington, Utah
in Carbon County and south of the Book Cliffs.,

In-order. to adequately understand the types of
archaeological problems any company involved in soil dis-
turbance acticities in Utah may encounter, a brief outline
of the people who lived in the project area is presented.

The earliest cultural remains in Utah with adequate
documentation is known as the Desert Culture. This desert
orientation persisted into historic times and has allowed the
archaeologist to project back from similar ethnohistoric
groups the ways of life of their ancient forebearers. The
basic social unit was the family, consisting of a man, his
wife or wives, and children. The pattern of life was cyclic
wandering from place to place in séarch of available food
resources, including a variety of plants and animals. Their
personal belongings were few and had to be functional,
durable or easily manufactured. Their dependence on small
seeds was widened by their use of baskets and flat milling
stones. Their diet was further supplemented by every desert

1



animal that could be trapped, snared, clubbed or killed by
‘a variety of other weapons.

These desert dwellers were more seasonal gatherers,
extensively explo{ting the environment, living in caves as
they passed through areas. The dryness of these protected
sites has yielded an extensive inventory of theif technology
which includes basketry, cordage, netting, matting,_fur
cloth, sandals, and a great variety of stone tools.

Around 3,000 B.C,, a transition took place, evidenced
by archaeological specialized subsistence base, along with
the o0ld characteristic traits., In the Northwest Columbia
Plateau, there was a change to cultures dependent upon the
food resources of the rivers. Whereas, the people living on
the Colorado Plateau were introduced to primitive corn.
Significant changes did not occur until around A.D. 1, when
a new hybrid of corn from Mexico ushered in a completely new
subsistence based on agriculture. Some people became
sedentary, dependent on full corn agriculture, while others
practiced horticulture, while still others continued the old
pattern of seasonal hunting and gathering.

North of the Colorado River lived a horticultural
people known as the Fremont Culture., The Fremont Culture
emerged as a separate archaeological entity about A,.,D. 500
and disappeared approximately A.D. 1300. However, radio-
cafbon dates reveal a slightly broader range. These people

had reached a stage of incipient agriculture, but never

oo



progressed further due to the lack of more advanced tech-
nology to cqntrol their environment. Although they depended
upon corn, beans, and squash, they never became totally
committed fo horticulture but retained many of the techniéues
of hunting, gathering and processing wild food.

The Fremont developed a distinctive culture in Utah
which is manifested in elaborate pictographs, figurines, and
a variety of decoration techniques on pottery. They lived in
stfuctures built in the open, under rock shelters, and most
often in semi-subterranean houses galled "pithouses."
Fremont‘villages were small, near water and tillable land.
Rock shelters were used as temporary, seasonal shelters.
Many'sites consist of only a room or two.

In small villages the main social unit was probably
no larger than the extended family. Their'religion was not
as highly organized as more advanced agriculturalists and
their rock art seems to indicate a form of anthropomorphic
worship. Horned figures, hump—backed flute players and
other distinctive figures are possible indications of their
religious beliefs. Clay figurines, most of which depicted
human females, were quite elaborate and found in wall niches
as if they were sacred. Another distinguishing feature is
a unique form of grinding stone, called the Utah~type metate.
This is a shovel-shaped stone with a deep trough and a plat-
forﬁ.af one end qontainiﬁg a secondary depression.

Previous works in the project area reveal that the
Fremont people were very active in the Book Cliffs of Central

Utah. Nine Mile Canyon, located to the north of Wellington



. and the Book Cliffs has not been adequately surveyed, but
several authors have indicated the importance of sites in
the canyon. Reagan (1931a; 19315; 1933), Beckwith (1931;
1932), and Gillin (1938; 1941) and others have repérted
specific archaeological finds from Nine Mile Canyon. Most
of these pertain to the rich abundance of petroglyphs found
in the canyon. Gillin (1938) excavated at least ‘eight
major sites after a preliminary surface'survéy. "The most
famous example of these sites is a site known as Shy House.
Gunnerson (1962) reports wooden shovels from Nine Mile
~Canyon as well as his work in other areas (1957; 1969).

To the west of the project area some survey work
has been done with limited results. The state archaeologist,
Dr. David Madsen, excavated a Fremont site near Hiawatha:

In Castle Valley, south of Wellington, many Fremont
sites have been recorded by myself (Berge, 1974) and
Gunnerson (1969).

To the east of the project area almost nothing
archaeologically has been done. Morss (1931) passed by
the Fremont River and only briefly mentions the area.

A search of other records including those of the
state afchaeologist and the regional Bureau of Land Manage-
ment archaeologist reveal no known sites in the specific
project area., However, the area has never been surveyed

for sites.



Conversations with some local people does indicate
a tremendous number of sites in the Price area.

I have conducted three limited surveys in the area:
two on the Book Cliffs above the project area for coal drill-
ing operations; and one near'East Carbon City. None of these
surveys recorded any sites.

With regards to the specific project, namely the
coal mine, surface facilities and the railroad sﬁur, there
is a significant potential for archaeological sites in the
area. This assumption is based on the high density of sites
both to the north and south of Wellington. In addition,
there is a good water source near by as well as vegetation
which provide food sources. The pinyon-juniper forest will
‘most likely contain more sites than grassy or sagebrush
areas,

' Wherever PG&E plan operations which will cause soil
disturbances, there wili be a potential for the destruction
of sites. Therefore, to avoid impact to any sites, an
intensive archaeoiogicai survey should be conducted in those
areas where the ground will be disturbed. It may not be
necessary to survey the entire area unless further distur-
bance will be requiredf As I see the p;oject at this point,
those areas which shouldlbe examined are the mine portals,
building faqilities, the conveyors and the railroad‘right—
of~way.

Once the sites have been identified an evaluation of



their significance should be made as to how to determine
mitigation. These are two alternatives if the sites are
important: (1) they can be avoided, or (2) they can be
salvaged through excavation. |

An archaeological project will require more than
just the location of sites and the collection of artifacts.
The objects recovered thfough survey and/or excavation
will have to be analyzed‘in the laboratory, written into a
report and published. An estimate of the cost will be

provided whenever one is needed.
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United States Department of the Interior

OFFICE OF SURFACE MINING
Reclamation and Enforcement
BROOKS TOWERS
1020 15TH STREET
DENVER, COLORADO 80202

MAR 2 6 1984

MEMORANDUM
TO: Director, Office of Surface Mining
FROM: (]zj;)Administrator, Western Technical Center

SUBJECT: Recommendation for Approval of Sunoco Energy Development
Company's Sage Point-Dugout Canyon Mine Mining Plan and
Permit Application, Carbon County, Utah, Federal Leases:
U-~07746; U-092147; U-0144820; U-07064-027821.

I. Recommendation

I recommend approval with conditions of the Sunoco Energy Development
Company's (Sunedco) Sage Point-Dugout Canyon mine permit for an underground.
operation. This is an application for a new mine. The permit term is for:
five years and the permit area is 4,475 acres. Sunedco's permit application
package (PAP) was reviewed under the Federal Lands Program and the approved
Utah State Program. My recommendation is based on the technical analysis and~
environmental assessment of the complete PAP as updated through January 4, .
1984. The permit with conditions included with this memorandum will be in:
conformance with the applicable Federal regulations, the Utah State Programy
and the Mineral Leasing Act as amended.

The Utah Division of 0il, Gas and Mining (UDOGM) and the Office of Surface
Mining (0SM), identified elements of the applicant's proposal which require
conditions to comply with State and Federal law. The State permit ACT/007/009
with conditions will be issued separately from the proposed Federal permit UT"
0041, 3/84. The State Regulatory Authority will issue its permit concurrently
with the Federal permit.

Portions of 4 Federal coal leases are included within the proposed mining plan-.
and initial SMCRA permit areas. These include U-7746; U-092147; U-0144820;
U-07064~027821. 1In addition, two areas of fee (private) coal are proposed for
mining. Federal coal constitutes 86.5 percent of the coal in the initial
SMCRA permit area and Fee coal constitutes 13.5 percent. Sunedco's proposed
area of mining plan approval is 3,080 acres and constitutes those portions of .
the four Federal coal leases included within the initial SMCRA permit area. A
portion of a 5th Federal lease (#U-089096) is included within the proposed
life of mine area.



The BLM found Sunedco's revised PAP (4,475 acres) to be in compliance with

43 CFR 3480 on March 15, 1984. Accordingly, I also recommend that you advise
the Assistant Secretary for Land and Minerals Management, under 30 CFR 746.14,
that the Sunedco's Sage Point-Dugout Canyon 3,080-acre mining plan is ready
for approval,

I concur that a performance bond in the amount of $611,875 is adequate. The
bond amount required of the applicant will be increased annually to account
for inflation.

ITI. Background

The proposed Sage Point-Dugout Canyon underground coal mine project is located
15 miles northeast of Price in Carbon County, Utah. Surface ownership of the
proposed initial SMCRA permit area is 42.7 percent Federally~owned (1910
acres), 55.4 percent privately-owned (2480 acres) and 1.9 percent (85 acres)
is owned by Carbon County.

In December 1982, Sunedco requested approval of a permit application package
(PAP) for approximately 40 years of underground coal mining. This application
was originally submitted in December 1980 by Eureka Energy Co. The size of
this life~of-mine application was 18,242 acres. Several letters were sent to
the applicant by the regulatory authorities in 1983 which resulted in Sunedco
submitting PAP revisions in June and December 1983 and in January 1984. On
November 2, 1983, after considerable discussion with Sunedco and UDOGM, OSM
indicated that four major problem areas remained with Sunedco's PAP.

On December 21, 1983, and on January 4, 1984, Sunedco responded to 0SM's
concerns by addressing the major problems areas, and by substantially revising
their SMCRA permit application. Thils revision provided for a greatly reduced
scale of operations. The area of initial SMCRA permit approval being sought
was reduced from 18,242 acres (476.5 acres of surface disturbance) to 4,475
acres (70 acres of surface disturbance). Sunedco removed the proposed central
facilities area and proposed Fish Creek mine portals area and accompanying
facilities from their proposed initial permit area and considerably lessened
the area from which they initially planned to remove coal. (See accompanying
maps labeled Permit Boundaries, and Life of Mine Permit Area). Sunedco's
December 21, 1983 and January 4, 1984 submittals specifically included:

Updated right-of-way information for the initial (4,475 acre) SMCRA permit
area, including documentation that the company had been issued Industrial
Occupancy Lease #U~52808 by the BLM. This 740-acre lease allows Sunedco
to disturb the necessary surface for the construction of the facilities
needed to initially commence mining activity in the Dugout Canyon area.
This BLM lease satisfies the right—of-entry requirements of Sunedco's
revised SMCRA permit area.



Revised permit term information indicating that while the applicant
proposes to operate the Sage Point-Dugout Canyon project for 40 years, the
subject PAP is only for 5 years. The revised PAP states that within the
initial SMCRA permit area, no mine-related activity will occur on the
Soldier Creek alluvial valley floor and sufficient water will continue to
be available to irrigate this area. Revised permit maps were also
submitted. '

An exact legal description of the Dugout Canyon County road that will be
permitted for mine access in this permit term.

Revised alternative water supply information justifying that coal mining
and related activities would have no adverse effects on the quantity of
the water supply iIn the project area.

Revised and complete reclamation procedures and related information for
the Dugout Canyon waste rock disposal site. This information included:
final slope configurations for the durable rock fill, soil descriptioms,
soil salvage depths and procedures, soil replacement procedures,
revegetation methods, the methods by which the fill would be constructed,
revised drawings of the fill, and the revised cost estimates for
reclamation of the fill area.

A geotechnical analysis of the highwall stability of the Dugout Canyon
portal.

The Sage Point-Dugout Canyon operation encompasses high quality wildlife
habitat. Environmentally sensitive areas within the permit boundaries are
raptor nesting sites, and mule deer critical winter range.

Approximately 120 miners will be employed at the mine for this permit term

(5 years). Both room and pillar and longwall mining methods will be used to
mine the Sunnyside, Rock Canyon and Gilson coal seams. During the initial
years of mining, maximum coal production should not exceed 1.2 million toms
annually. This production level may increase depending on future coal

sales. Newly mined coal will be transported from the mine mouth by truck and
would be hauled approximately 20 miles via county road and state highway to an
existing railroad siding. All underground mining operations are scheduled to
cease around the year 2026 according to Sunedco's life-of-mine plan.

Sunedco has indicated that it intends to submit a revised PAP for the
life-of-mine area within 2-~3 years after receiving its initial permit
approval.



The Sage Point-Dugout Canyon mine permit application was reviewed by the
Office of Surface Mining and UDOGM, using the approved Utah State Program and
the Federal Lands Program (30 CFR Chapter VII, Subchapter D).. The Mineral
Leasing Act portion of the plan was also reviewed for compliance with the
applicable portion of 43 CFR Part 3480 (i.e., requirements and
responsibilities of the Minerals Management Service). The technical analysis
for this mine application was prepared by UDOGM and the envirommental
assessment was prepared by OSM. These documents, other documents prepared by
UDOGM, the company's application, and other correspondence developed during
the completeness and technical reviews are part of OSM's mining plan and
permit application file. The UDOGM and OSM developed proposed conditioms to
assure compliance with State and Federal regulatioms.

A chronology of events related to Sunedco's PAP is enclosed. "After Sunedco
published the newspaper notice as required, no written comments, objections,
or requests for an informal conference were received. There was no informal
conference or hearing requested on Sunedco's application and no issues have
been raised by the public.

Written concurrence was provided by the Bureau of Land Management (BLM).
Conditions were incorporated from comments of the BLM, USFWS, Utah State
Department of Community and Economic Development, and the State Historic
Preservation Office.

The information in the PAP, as well as other information documented in the
recommendation package and made available to the applicant, has been reviewed
by the UDOGM staff in coordination with the OSM Project Leader, Other
information included: the 1979 U.S. Geological Survey Final Envirommental
Impact Statement (FEIS) titled "Development of Coal Resources in Central Utah"



United States Department of the Interior
OFFICE OF SURFACE MINING
Reclamation and Enforcement
WASHINGTON, D.C. 20240

APR 2 4 1984
Memorandum
To: Assistant Secretary for Land and Minerals Management.
ﬂ'nrrﬁ ’ g . ﬁ.'/"
From: Director, Office of Surface Mining /. Jiéjié,f(téf/

Subject: Recommendation for Approval of the- Sage Point-Dugout
Canyon Mine Mining Plan, Sunoco Energy Development
Company, Carbon County, Utah, Federal Leases U-07746;
U-092147; U-144820; U-07064-027821

I am prepared to approve a permit for the Sage Point-Dugout
Canyon mine pursuant to the surface Mining Control and
Reclamation Act and subject to approval of the mining plan. My
decision to approve the Sunoco Energy Development Company's
permit is based on: (1) the applicant's complete permit
application, (2) our permit conditions, (3) public
participation, (4) review of the application by the Office of
surface Mining, (5) review of the application by the State as
required by the approved Utah State Program, and {6) compliance
with the National Environmental Policy Act. The OSM permit
incorporates the State's permit. The proposed operation will
be in compliance with all applicable laws and regulations.

The Secrétéry may approve a mining plan for Federal lands under
30 U.S.C. 207(c) and 1273(c).

I recommend the Sage Point-Dugout Canyon mine mining plan
updated through January 4, 1984, be approved.

Approval:

1 approve this proposed mining plan:

4

&2 4/2¢/2¢

manAssistant Sécretary for Land and Date

Minerals Management
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k‘ ‘ STATE OF UTAH Scott M. Matheson, Governor
v NATURAL RESOURCES Temple A. Reynolds, Executive Director

Oil, Gas & Mining Dr. G. A, (Jim) Shirazi, Division Director

State Office Buliding * Sait Lake City, UT 84114 - 801-533-5771

February 17, 1984 R

Mr. Allen D. Klein, Administrator S
Western Technical Center ’
Office of Surface Mining

Brooks Towers

1020 Fifteenth Street

Denver, Colorado 80202

RE: Revisions to Technical Analysis
and Recommendations for Approval
Sunoco Energy Development Comparty
Sage Point-Dugout Canyon Mine
ACT/007/009, Folder No. 2
Carbon County, Utah

Dear Mr. Klein:

Since the Division transmitted the final Technical Analysis (TA) for the
Sage Point-Dugout Canyon Mine in March of 1983, several changes have occurred
in the Permit Application Package (PAP) that have required corresponding
changes in the TA. A Technical Analysis Addendum was submitted in July of
1983 and Supplement I to the Technical Analysis analyzing the PAP's compliance
with regulations that were found not to have been legally suspended by the
State of Utah, was submitted in September.

This letter and its attachments serve to notify you of further changes in
the TA, brought about by changes to the PAP submitted by Sunoco Energy
Development Company (Sunedco) on December 21, 1983 and January &4, 1984.

A major change in the permit area has occurred with this latest
submittal. Sunedco had originally requested a life-of-mine permit for a
permit area covering a total of 18,242 acres. Due to Sunedco's inability to
gain legal right-of-entry to the entire permit area at this time, the permit
has been revised to a five-year permit with a total permit area of 4,475
acres. Approximately 70 surface acres will be disturbed during the five-year
permit term. Maps DO3-002A and B (attached) show the boundaries of the
originally proposed life-of-mine permit area and the five-year permit area
currently proposed.

an equal opportunity empioyer ¢ please recycle paper



Mr. Allen D. Klein, Administrator
ACT/007/009

February 17, 1984

Page 2

The December 21, 1983 submittal also addressed several technical issues
that were of concern to the regulatory authority. These issues included
Alternative Water Supply, Reclamation of the Dugout Canyon Waste Rock Disposal
Site, the Alluvial Valley Floor issue and Stability of Highwalls. The
technical adequacy of this submittal in these four areas is addressed in
Supplement II to the Technical Analysis (February 17, 1984).

The recent changes to the PAP have also necessitated changes to certain of
the original Findings, to the Mine Plan Information form, to the Stipulations
list and to the Bond. Updated Findings and Mine Plan Information sections
have been prepared accordingly. A revised Final Stipulations List and Bond
Estimate are included in Supplement IT to the Technical Analysis.

It is the Division's opinion that Sunedco has answered all requirements
for a five-year permit, and the Division is ready to issue a five-year permit
with conditions. It is recommended that the Office of Surface Mining do the
same at this time. The Division will be happy to provide any additional
information or clarification to make this possible.

JWS/SCL:btb
Enclosures

cc: Shirley Lindsay, OSM
Charlie Durrett, Sunedco
S. Linner, DOGM



MINE PLAN INFORMATION FORM
February 17, 1984

Mine Name: Sage Point-Dugout Canyon Mine State ID: ACT/007/009

Operator: Sunedco Coal Company County: Carbon -

Controlled By Sunoco Energy Development Company

Contact Person(s): Charles Durrett Position: Envirommental Coordinator
Telephone: (303) 989-9280 |

New/Existing: New Mining Method: Room & Pillar; Longwall

Federal Lease No(s).: U-07746; U-092147; U-0144820; U-07064-027821
Legal Description(s): See attached sheet.

State Lease No(s).: None.
Legal Description(s):™ None.

Other I)..eases (identify): Fee Coal (Fish Creek Canyon); Fee Coal (Dugout

Canyon).
Tegal Description(s): T. 13 S., R. 1Z E., Sec. 16: EI/Z2; T. I3 8., R. IZ E.,
Sec. 23: Wl/2 NEl;4, EI/Z NWl/4

Ownership Data:

Existing Total Life Proposed
Surface Resources (acres) Permit Area of Mine Area Permit Area
Federal NA 6,999 1,910
State : 960 0
Private — 10,243 7,480
Other (County) 40 35
TOTAL 18,242 4,4/5
Coal Ownership (acres):
Federal NA 15,186 3,080
State - 2,256 0
Private 800 480
Other 0
TOTAL — 18,752 3,560




Total

Total Recoverable
Coal Resource Data Reserves (1981) Reserves (1981)
Federal
State
Private
Other
TOTAL
Recoverable
Reserve Data Name Thickness Depth
Seam Sunnyside 4.4 feet 150-200 feet
Seam Rock 6.5 teet 300-350 feet
Seam Giison /.3 Teet 35U0-400 feet
Seam
Seam
Seam
Mine Life: 49 years
Average Anmual Production:” 7,430,469 tons Percent Recovery: 527
Date Projected Annual Rate Reached: 1993
Date Production Begins: 1986 Date Production Ends: Unknown

Reserves Recoverable By: ~ (1) Surface Mining: None
(2)Underground Mining:  100%
Reserves Lost Through Management Decisions: Unknown

Coal Market: Unknown

None
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LEGAL DESCRIPTIONS OF FEDERAL LEASES

Lease No. U-07746

T. 13 S., R. 12 E., Sec. 10: S1/2; Sec. 11: S1/2; Sec. 1l4: All; Sec.
15: All; Sec. 22: N1/2, N1/2 S1/2; Sec. 23: Wl/2 NWl/4

lease No. U-092147

T. 13 S., R. 12 E., Sec. 17: El/2 SWl/4, SEl/4; Sec. 20: E1/2 NWl/4,
SWL/4 NW1/4, N1/2 NE1/4; Sec. 21: N1/2 NWl/4, NE1/4

Lease No. U-0144820

T. 13 8., R. 12 E., Sec. 3: Lots 1, 2, 3, 4 S1/2 (All); Sec. 4: Lots 1,
2, 3,11{, S%;Z(All); Sec. 5: Lots 1, 2, SE1/4; Sec. 9: All; Sec. 10: NL/2;
Sec. 11:

Lease No. U-07064-027821

T. 13 S., R. 12 E., Sec. 13: S1/2; Sec 23: E1/2 E1/2, W1/2 SEl/4, NEL/4
SWL/4; Sec. 24: All; Sec. 25: NL/2 N1/2; Sec. 26: N1/2 NEL/4,

" . T. 13 S., R. 13 E., Sec. 18: Lots 3, 4, E1/2 SW1/4, SE1/4; Sec. 19: Lots
1, 2, 3, 4, E1/2 w1/2, NE1/4, NW1/4 SE1l/4; Sec. 30: lot 1





