Maintenance
Fencing, irrigation and weed control will be used

only as needed, according to operational testing

resul ts.

Regrading and Reseeding

Erosion that develbps>in completed areas will be

minimized by repeated grading and seeding.

Success Monitoring and Extegﬂed’ﬁggponsibility Period

Vegetation and water=Wif1 be monitored furing the

S

applicable period of 1iabi@ity to determine success

: ] N . . o :
of abandonment reclamatlon.\\A determination of revege-

tation success will then be made.

Removal of Site Drainage Ditches akd Sedimentation

Ponds

After the disturbed arcas are stabilized anmd the
runoff meets the suspended solids standard without
 detention time, the site drainage system will be

removed. The site drainage system areas will be

backfilled and revegetated.
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Maintenance

Fencing, irrigation and weed control will be used

only as needed, according to operational testing

resul ts. ’ RECE!VED

MAY 1 7 1585

Regrading and Resceding

OIViSiUiv Uir Ol
GAS & MINING

Erosion that develops in completed areas will be
minimized by repeated grading and seeding as described in
Chapter 3, page 103.

Success Monitoring and Extended Responsibility Period

Vegetation and water will be monitored furing the
applicable period of liability to determinc success
of abandonment reclamation. A determination of revege-

tation success will then be made.

Removal of Site Drainage Ditches and Sedimentation

N

Ponds

After the disturbea areas are stabilized and the
runoff meets the suspended solids standard without
detention time, the site drainage system will be
removed.  The site drainage system arcas will be

backfilled and revegetated.

5/10/85
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4.5.1.2 “Financial Feasibility and Attainmeht

Based on the reclamation costs discussed
in Section 3.6.7, it appears at this time
that the proposed poStmining land use is

financially feasible and’attainable.

4.5.2 " Differing Postmining Land Use Support
The mine site will be returned to wildlife/grazing
[rangeland ] habitat, which is similar to the premining’

land use.

4.5.3 Consistency with Underground Activities

Thé underground'mining system is consistenﬁ with

the laﬁd use plan since it minimizes subsidence cffects.
Piliars'will be‘pulled uniformly from areas of room

and pillar mining to‘promote even subsidence and

thus reduce subsidence effects.

4.5.4 ~Final Surface Configuration

The proposed final surface contour plan would allow
the side hill cuts and bperational benches at the

_mine site to be brought back to original contour.

"
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4.5.5 Compatibility with Surrounding Land Uses

Throughout the life4of the project and especially

during abandonment phases, the following assessments

will be made:
* The visual resources will be
assessed. The abandonment assessQ,
ment will éoncentrate on how
effectively final drainages
and slope patterns fit into
the area's général visual resources..
This assessment will be made

through the period of liability. '

> - The recreationai resources will

be assessed. This process will
include a feview of postminihg
hunting, camping, hiking and
recreational land use. If it

is found, during the liability
period, that any of these activities
have significantly'decreased

because of the miningkoperatibn,

corrective actions may be taken.
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* : ‘The mineral resources contained
‘within the permit area wili~'
be assessed. The abandonment.
assessment will ensﬁre that
oil and gas development will
be possible at the conclusion
of mining. Measures taken to
protect,the unmined coal, sﬁch
‘as portal sealing, will also
be assessed. No other mineral
resources are known to be present

in commercial quantities.

4.5.6 Compatibility with Land Use‘PoliciéS and

Plansl

Letters have been sent out to each surface owner
for comments regarding postmining land use policies
and plan [Appendix 4A]. This permit application

will address all concerns voiced therein.

Ground Water

Management Objective. "Improve and maintain watershed

conditions to reduce overland flows and to recharge
the underground aquifer. Reduce soil losses from

- the unit where feasible. Protect perennial springs
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and ground water and maintain or improve water quality
Lo meet the standards for existing or possible future

‘uses of water. .M

- acts
Approximately 6.4 acﬁes of soil will be disturbed
within the permit are%, including the loadout area,
\ : :
offices, shops, bath h use, substations, roads,‘portal o

area and the topsoil stprage area.

Soil disturbance over most of these areas would be

complete during the:1life df the mine, resu}ting in

E o
increased onsite runoff and soil er on. ‘Though

onsite erosion will increas it will not reach Bear
Creek and significa ‘ the water quality
“due to re d sediment contr§l measures. 'Therefqre,

the*Water quality of this creek\will not be degraded.v

Vegetation, Range Management and S§ils

Vegetafion Management Objective. '"Imjrove desirable

vegetative cover to protect watershed, \decrease erosiqn'

and maintain soil stability."
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s

“and ground water and maintain or improve water quality
~to mecet the standards for existing or possible future

uscs of water."

RECEIVED

mpacts | MAY 1 7 1985

'—/l‘(‘\).ul E.
S 2 O
Approximately 10 acres of soil will be dié%ﬁmeQMwNéL

within the permit area, including the loadout area,
offices, shops, bath house, substations, roads, portal

arca and the topsoil storage arca.

Soil disturbance over most of these areas would be
complete during the life of the mine, resulting in
increased onsite runoff and soil erosion. Though
onsite erosion will increase, it will not reach Bear
Creek and significantly impact the water quality

due to required sediment control measures. Therefore,
the water quality of this creek will not be degraded.

1

Vegetation, Range Management and Soils

Vegetation Management Objective. "lImprove desirable

vegetative cover to protect watershed, decrecase erosion

and maintain soil stability."
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Range'Management Ob jective. "Imptove'desirable piant

species composition and increase forage production

on suitable livestock range. Maintain livestock
numbers and capacities at a level which is compatible
with watershed values, wildlife uses and other resource

uses."

Soil Management Objective. ''Maintain soil productivity

and minimize soil loss through sound resource management.''

Imgacts

Vegetation has been removed from portions of the
mine portals and access roads. This has increased

onsite erosion during the life of the mine.

The reduction in desirable plant species will reduce’

forage production and livestock capacities.

Though the;short—term éffect from coal miﬁing activities
will‘degrade Vegetation and reduce soil stability,

the longetermfeffect will enhance’the management
ijecti?es; Revegetative measures after mining activi-
ties will improve desirable vegetative cover, resulting
in improved soil stability, decreased erosion and
inéreased fbrage production over the entire disturbed

area, including the portion currently disturbed.
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Minerals

‘Management Objective. '"Provide for mineral activities

within the role of responsibility that is compatible

with other resource uses and national and local needs."

Impacts

As noteq‘in Section 4.4.2.5.2, coal is the only known
mineral of value within the permit boundaries. The
production of gas and oil, WHich have been found

in adjacent areas, would be compafible with coal

mining [See.Section 4.4.3.1].

Archeology and Paleontology

Management Objectives. ""Manage and protect important

archeological, historical and paleontological resources
to preserve scientific and interpretive values in

accordance with applicable laws and regulations."

Imgacts

~ There are no archeological sites within the proposed

disturbed areas as discussed in Chapter 5.

“Timber, Fire and Roads



Tiber Management Objective. "Hafvest'timber and

~forest products on a sustained yield basis where
environmental effects to resource uses and activities
are acceptable and where regeneration can be assured. -

Improve timber growth and yield on productive sites."

Fire Management Objective. '"Provide fire management

and other protective measures’that will complement

y od

»

ecologic and economic values."

Transportation Management Objective. ''Manage and

coordinate transportation systems compatible with
various uses and activities to provide for feasible,

safe movement of goods and services.'"

Imgacts

A few pinyon and juniper would be removed by the
proposed surface operation facilities of the mine.
These areas are limited to a portal area which would,
'disturb‘very little surface area. No timber would

be affected by surface disturbance.
Mining activities have provided improved access roads
for fire protection and have removed some deadfall

timber, thereby decreasing fire hazard.

Recreation and Scenic Resources
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Recreation Management Objective. '"Provide for a

broad range of quality recreation opportunities in
coordination with federal, state and local agencies.
Manage off-road vehicle use to the extent needed

to prevent environmental damage.'

Scenic Resources Management Objective. '"Plan resource

activities to add variety and minimize adverse impacts

on' scenic- resources.'

ImEacts

The surface’operation facilifies of the mine impose
industrial modifications and‘intrusions and conflict
with the scenic resources manageﬁent objectives_
Proposed sufface operation facilities will furthur
impair scenic resources duriﬁg the life of the mine.
However, reclamation of these areés will resfore

the scenic resources to their approximate existing
condition.

Wildlife in the area will adapt to the operation

of existing sUrface faci1itiés due to the relative
'small area involved. Proposediconstruction may disrupt
wildlife if human disturbancé is‘not;kept to:a'minimum,

These topics are discussed in detail in Chapter 10.
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Revegetative measures after the life of the mine
‘will restore wildlife habitats to a condition improved

over their existing condition.

Fish habitats will not be affected, as discusses
“in Chapter 10. | L

5
Short-term effects oh wildlife habitatsMwill be defri—
mehtal to a small degree. However, long-term impacts'
will be to imprové the habitats and restore uhreclaimed

lands to usable wildlife habitats.

Wilderness Roadless Areas

Management Obijective. '"Determine the future status

of inventoried roadless areas."

ImEacts

There are no inventoried roadless areas within the

Bear Canyon Mine permit area.

‘4;5.7 ’. Safety, Environmental Protection and Pollution

Control Compliances

Upon expiration of the responsibility period and
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at the time of bond release, compliance decumentation‘ .
will be presentedvby the applicant. This would apply ,
to airvquality, especially particulates; storm water

runoff; ground water protection and revegetation.

4.6 SOCIOECONOMIC CONSIDERATIONS

A community infrestrueture survey was conducted for anothef
permit applicetion in the area to determine the;capabilities
of local communities to provide permanent employees for

the mine, to accept new reSLdents [workers] and to,prov1deh
new residents with the necessary infrastructure,‘i.e., commun—
ity serVices such as weter, sewage systems, housing, schools
and medical care. The purpose of the investigation was EEE ‘ ;
‘to identify those communities that have shortages or defieien-‘
cies in necessafy lnfrastructure and to suggest ways for -

- rectifying the shortages before they adversely affect the

‘mine operations or the communities. This section summarizesyn
the report of that survey in the communities around the

Bear Canyon Coal Mlne in Emery County in Utah. The 1nvestlga-
tlons 1nc1uded both field surveys and the collectlon and

rev1ew of existing publlqhed 1nformat10n

4.6.1 Service Area

The service area of the Bear Canyon Mine is limited

by the distance to the source of supply. Conceptually, -~ ‘
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‘the service area can be viewed as two concentric
circles. "The inner circle is primary to the mine;

the outer is secondary.

Tﬁé primary area contains those communities'that

lie withinva QS minute commute of the mine?énd,are
therefore mo§§;likély to recieve new'fesidents seeking
employmentkatwthe mihe. The secondary service area
consists of those éommunities réquiring over 45 minutes
to’commute tb the miné. These communities;arershowﬁ ’

in Table 4-2 by service area category.

Althoﬁzh some permanent residents from‘thessecondary
sefvice area communities will probably commute to

the Rear Canyon Mire for employment, newcomers are

not expected to settle so far from the mine. Experience
with other mines in similar areas has shown that

a 30 to 40 minute commute over 40 miles or less repre-

- sents the maximum that miners can commute and still
maintain a high degree of reliabaility. If the time/
‘diStahce factor is greater, expefience demonstrates
that the miners will either move closer to the mine

or seek work elsewhere.

4.6.2 Growth Capability

The ability of various communities to accept additional
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population’ is important in terms of water and sewage S .
systems and the availability of land for expansion

of schools, hospitals, housing and commercial facilif

ties. Infrastru-ture aspects of the primary service

area communities are summarized in Table 4-3.
4.6.3 labor Force

- Demographicallv, there is a shortace of miﬁers in

‘the 30 to 50 year age bracket. A dormant period

in the mining industry from the early 1950's to ther

early 1970's resulted in few new miners coming‘into

the field for those 20 yecars. Consequently, the

present miners tend to be either in their 50's A ‘
approaching retirement or in their 20's, embarking

on their first job.

‘The older miners are well settled in the exisﬁing

towns and for the most‘part are locatéd_reaSOnablyf
close to their present employment. They are not
likely to change jobs or communities. The younger“
miners, who are still learning mining skills, freqﬁently
éhange jobs to gain additional experience and/or

to improve their earning power. It is anticipated ~‘
that about 5 new employees:would be needed if thé'

mine expands to 400,000 tons/year. This would not

affect the socioeconomics of the area. o ’ - ‘ '
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TABLE 4~1

PROPOSED POSTMINING LAND USE -

A. land Use in Relation to Mine Features:

Area Present Ownership ‘ Preminirg Use “RBUMnkglbe klAhrInxelbe
T o | 1 |
. Mire Site ard ~ ] | - |
- Bxploratory | Private | Wildlife/Crazirg . | Wildlife/Grazing | Picnic Area
Excavatians . ’ i { : } L : :
o | | | |
Cawveyor, Pipelire | ; l , | | '
and Rowerlire Route } Private |  Grazirg } Grazing §WUdehlhbuBt
' SO | ' e
: ' I | | | ;
Main Access | Private | Service Road ‘ Service Road { Wildlife Hahitat
_ | .

~B. Land Use in Relation to Physical Features

e ' o AbilitytoS\'gJort
Aren | Proposed Postminirg tse |

Proposad Postmining, Use
 Flatlads | Wildlife/Grazing Habitat I Adeqate
, | g , .
b |
Caryorss | % - Wildlife/Grazing Habitat . } Adequate
‘ o - | v | .
Mderate Elevation: | | Co
NxﬂnaniEaﬂ:thes ;}‘ Wildlife/Grazing Habitat }‘ Adequate
| |
Huankaaturs Sh&p]and | : : |
Nxﬂnandﬁﬂﬁ:thEs : | Wildlife Habitat { Adeqaate
SamhamlWEtSkpes ! Wildlife Habitat |  Moderate — because of
: ' ! | harsh Nabural Conditias
I | : , ~



TABLE 4-2

Communities in the Co-Op Mine Service Area

Primary Service Area Secondary'Servicé Area"'
(min.) . (min.)
Carbon County Commute Time Carbon County Commute Time
Pfice 45 East Carbon City 90
Helper 50 ; Sunnyside 90
Wellington 45
‘Hiawatha* , 35
Emery County ,’ Emery County
Huntington 15 - Ferron C 50
Cleveland - 30 Emery ‘ 65
Castle Dale ‘ - 30
Orangeville 30

2

P
¥

* Hiawatha would be virtdally eliminated from labor force
- projection because'itisvmainly associated with the U.S.

Fuel Company.



‘ TABLE 4-3
Summary of Growth Capability

Commercial

, Land for
 Community Water Sewer Schools "Hospital Housim: Facilities ExganSion
Price Adequate Adequate ‘Adequate Yes - Acute ©411 Convenience Yes
‘ Shorrzg: ,
Helper Adequate = Adequate = Adequate None Shor=ag: “artial Yes
Wellington  Adequate ‘Adequate Adequate None Shortess Tartial Yes
- Huntington 'Aquuate Adequate =~ Adequate None Jartial Yes
Cleveland ~ Adequate = Adequate AdeQuate None “artial Yes
Castle Dale Adequéte. Adequate’ Adequate None cvartial Yes
Orangeville - Adequate Adequate  Adequate None Shortzzs © vartial ) Yes



'TABLE 4-4

Mines Projected to Open on Federal Land Prior to 1985

Mine Name Millon Tons
Operator Location Per Year (1990)
"B" Canyon 1.0
U.S. Steel

Near Sunnyside

Fish Creek and Dugout Canyorn = 3.2
PGSE ‘

Near Wellington

Deadman’s Mine AmCA Resource 1.0
10 mi east of

Kennilworth

Skyline Mines 4, 0%
Coastal State
Near Scofield

Belina #2 & 0'Connor ; ‘2.4
“Valley Camp :

Near Scofield

Mine #1 C .5
Mt. States Resources

20 miles south of Emery

Skumpah Canyon : 1.0
Energy Resource Group

20 miles east of Emery

*Employmént based on 15 tons per man/shift, 480 production shifts per year.

Tk

*Employment

280
896

}280
BOO™*
672

140

280
3,348

Applicant corrected values to current mine plan.

SOURCE: Adapted from Table -1 on page 1-3 of U.S.iDcpaerent of the

Interior (1978).
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Salt Lake City, Utah
November . 15, 1982

- TO WHOM 17 MAY‘CONCERN:

: (o~op Mining Co. asked us, ‘as land owners to describe
our . 1nt<nded future ‘use of the property currently boln mined
by Co-op Mining Co. in Emery County, Utah

Fo—op Mining Co. now occupies the premises. pursuant’
to a written lease agreement, authorizing the removal 'and sale .
by Co-op, of coal from the proporiy Our best current information
Jndlcatos that there exists sufficient coal reserves on the pro-
perty to support a mining operation for in excess of fifty years,
at the current rate ol coal removal. Upon the expiration of the
- Co-op Mining Co. lease, and assuming’ uuff1c1ont coal reserves’
‘remain, we will re- 1edse the property, either to Co—op or to
some other company interested in mlnlnﬂ tho coal.

. Upon t he cessation of coal mining act¢vay, assuming: ,
we still ‘own the property and no more beneficial use of the lan!

becomes apparent, the land will most likely be used for grauing.
att]v or other llvosfock

Very truly yours,
'7?@au54 ek

COP Development Co.
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‘khQThe ProJect area is 31tuated 1n the Blackhawk Minlng area,

vvfﬂ;apprOXLmately 15 mlles west—southwest of Huntington, Utah

'{?ifUSGS 7 .5 Minute topographic quads of the progect area 1nclude§i”“

ﬁk7$ﬁthose and adJacent areas.. *;““wJV“

fwaurfaces w1th1n the 1arge intensrve survey area 1nc1ude

‘“prlvately owned, state, and Bureau of. Land Managment (BLM)

ﬁf*administered lands, and U S Forest Serv1ce.‘”:*U‘

"@QrThe Co-Op Minlng Company project area is 1ocated

"f{on the east flank of the Wasatch Mountaln Range

Vﬁ;{féThe hlghland locations are situated above the 8 000 ft.ro%}x””
:3felevatlon adJacent to the Mant1~LaSal Natlonal Forest
"hlle the larger mine facillty ln Bear Canyon lies !
fat the.base of the Wasatch Plateau between the 6 800;

ft.

’fand48 000~ ‘elevations‘,i:jfifgif,?g

zuThe survey area contalns a wxde varlatlon of assoc1ated
fvegetatlon communltles because of varlatxons ln 5011
ﬂfoslope, elevation, and subsurface m01sture retentlon. i

ugfrldges and arroyos of the 680 acre survey

unit incorporate pinyon and Junlper communltles Wlthln



ally reduce their dominance upon the high flats where”" B .
sagebrush vegetation exists. Serviceberry, rabbitbrush,

and scattered saltbush plants also exist along these

drainages. The steeper areas ascending the plateau

contain mountain shrub commuﬁities, which include

live oak and mountain mahogany. North-facing slqpes'

contain Douglas fir in the drainages above thevupper

juniper zone.

Precipitation rateé relativekto the different elevations

within the mine permit area vary. The nearest weather

- monitoring station, 1 mile southeast, records éh

annual average of 13 inches, with 6 occﬁrring between

May and Septemvber.- The annual freeze-free sea‘sv.onk , : ‘
is relatively short, but varies depending on elevation

and exposure.

5. '~ History of Land Use

Prior to the beginning‘of the Holocene Epoch (about
10,000 years ago), the pluvial conditions offthe”
Pleistocene in fhe eastern Great'Basin and in the
Wasatch Range began to decrease. The gradual heating
‘and drying trend of the Anathermal (about‘lo,OOO

to 7,500 years ago) was accelerated until about é,OOO

years ago, although this occurrance varied in different
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‘localities througﬁout the West relative’to local
comditions. The ccosystems of the project area woro
influenced by these climatic changes from cool and
wet through a period of increasing desiccation. About
4,000 years ago, the climate in the Intermountain
West became cooler and wetter than at present with

a subsequent remigration of floral and faunal species
from the upper elevations back into the lower basins.
These fluctuations in Climate-affectea prehistoric
human occupation patterns in the West, as shall be

noted in a later section.

Land use techniques employed in the project area

have ranged from hunting-gathering activities, which
began during the Pleistocene, to primitive farming
technology practiced along the river bottoms by the
Fremont peoples as early as 1,500 years ago. With

the introduction of the Euro-American settlers in

the 19th century, modern farming technology, including
horticulture and livestock production, became establish--
ed in the Castle Valley area. From the historié period
to the present, the general project area has becen
primarily utilized as livestock grazing land. Some
horticulture related to the livestock industry has
developed along the alluvial creek bottoms that extend
to the east along the drainages. In addition, some

coal mining has occurred during the 19th and 20th

1
§
&~
\
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centuries at the Wattis mines to the North and at

the site of the existing mine.

5.2  METHODOLOGY

A literature search, and a review of State Historical Society

documents were utilized to compile a general history.

5.3 RESEARCH DESIGN

Not applicable - History Review

[The following 25 pages are extrapolated from
a historical inventory conducted for another

mine in the immediate area.]




®

The Prehistoric Period

The prehistoric period within the project region can be subd1v1ded

into four main temporal phases. Paleo Indian, Archaic, Fremout
and Shoshonean. o

Paleo Indian Phase

The Paleo Indian phase began approximately 12,000 years ago and
terminated about 7,000 years ago; it is generally divided into

three subphases, known as the Llano, Folsom and Plano cultures
(Jennlngs 1974:81).

The Llano culture was characterlzed by the hunting of mammoth

10,000 to 12,000 years ago. Since the Llano culture has been de-

flned prlmarlly from the excavation of mammoth kill- sites, very

little 1is known about the overall subsxstence act1v1t1es of this
culture.

Evidence of the Llano culture has been found over a widespread area

in the Intermountain West and Southwest. ' The Clovis point, a large,

1anceolate, fluted spear point is the only artifact which can be
used confldently to infer the presence of the Llano hunters. Clovis
points, in association with mammoth remains, have been found in

New Mexico, Oklahoma, Colorado, Arizona and Wyoming .

Based on these sites, which are characterized by mammoth- -Clovis

point association, the core area of the Llano culture is limited

“to eastern Colorado, most of New Mexico, and eastern Arizona. How-

ever, the Clovis point by itself has a much larger distribution.

Clovis points, or very similar fluted points, have been found through-
out the entire Uditcd States.

Within Utah, no-characteristic Llano sites have been found,

~although several isolated Clovis points and one fluted point site

have been reported. An isolated Clovis point was reported
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from Sevier County, Utah (Tripp 1966). Gunnerson (1956) performed

a test excavation on a small rockshelter in Emery County (permanent

sxte number 42Em8) from which a local collector had obtamed a Clovis

point. The test excavation did not however, recover any additional

Clovis points. An unusual fluted po1nt which very closely resembled

the Cumberland fluted points that are commonly found east of the
Mississippi River, was found by an amateur collector in the San Rafael
Swell and reported by Hauck (42Em677).

 The Folsom culture (circa 11,000 to 9,000 years ago)'immediatelﬁ‘
followed the Llano culture but several d]fferences in sub81stence
and artifacts allow a clear distinction to be drawn. Although prl-
mary evidence of the Folsom culture is also der1ved from kill sites,
fauna hunted and projectile points used are different from the Llano
culture. The Folsom point is a lanceolate, fluted and usually eared
~projectile p01nt that is generally smaller and thinner than the

Clovis point. 1In add1t10n, the Folsom p01nt is associated at k111

sites of the EthﬂCt bison.

Folsom kill sites are found predominantly within the same region

as the Llano core area but isolated Folsom points are not as w1dely
distributed as Clovis points. 1Isolated Folsom points are almost
entirely limited to the High Plains imnediately east of the Rocky ,
Mountains. Eleven Folsom points have been found in Utah but only
- one of these, found by an amateur collector somewhere in the San

Rafael Swell, is known to be from the general area of the project
(1r1pp 1967).

The Plano subphase of the Paleo Indian phase extends from circa
9,000 to 7,000 years ago, The Plano culture, like the Llano and
Folsom cultures before it, was partlally economically dependent on
large game, particularly bison. However, the Plano culture. 1s’
characterized by a great d1vers1ty of projectile point types. Plano

culture projectile points are typically lanceolate, ptec1se1y flaked,
and nonfluted.



/

Evidence of Plano culture habitation is predomlnantly limited to
the High Plalns east of the Rocky Mounta1ns. The presence of Planof

- culture hunters in Utah is not widely acknowledged

Thé‘presénce of Paleo Indién cultures within Utah'ﬁas minimal even
durlng the Llano subphase and tended to decrease with time. The
‘sl1ght Paleo Indian utilization of Utah might be tied to the relative
scarcity of large game species in Utah compared to the Great Plains
east of the Rocky Mountains. The widespread increase in aridity
followxng the end of the Plexstocene was more acute west of the
Rocky Mountains than on the eastern side. As a result, the large
herbivorous animals utllxzed by the Paleo‘Indlan cultures were

'_ present on the Great Plains in considerably greater numbers.

Archaic Phase

Because of the relatively aridkconditionsidf Utah and thekGreat
 Bas1n large mammal ‘hunting was not a viable subsistence Lechn1que‘
in that area. The Great Basin and adJacent Colorado Plateau of
eastern Utah were otcdpied at an early date by'Indian groups who
were engaged in a subsistence pattern that was dependent on smaller

game animals and gathering wild plant foods.

The ut111zat1on of caves and rockshelters by Archaic cultures in
Utah has resulted in good temporal sequences for the entire Archaic
'phase Radlocarbon dates from Danger Cave (Jennings 1957) verify
human habitation of the Great Basin as early as 10,000 years. ago,
but the artifacts retrleved from the lowest levels of Danger Cave

are not diagnostic of any recognized culture group.

In(addition to Danger Caﬁe, Hogup Cave (Aikens 1970) in the Great
Basin, Sudden Shelter (Jenhings et -al. 1980a) in the southérn Wasatch
- Mountains, and Cowboy Cave (Jennings‘et al. 1980) in southeastern
Utah, have all supplied important data that is pertlnent to de-

velopment of a cultural sequence for the Archaic inhabitants of
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Utah. The Archaic phase has been d1v1ded 1nto three periods - Early,

Middle, and Late - based on changes in projectile poxnt types

The Early Archarc period began approxlmately 8, 500 years ago and
continued until about 6,000 years ago. Subsistence during thls
pEtlod was based on generalized gathering and hunt1ng technlques.“

A large variety of plant, animal and insect resources was utlllzed
Huntlng was primarily limited to deer and mounta1n sheep, although
antelope and bison were also sought. Rabbit ‘and small rodent trapplng
provided an important source of proteln

The habltatlon of caves and rockshelters in conJunctxon w1th the
arldlty of the area has resulted in condltlons suited to preser~
vation of normally perishable materials. . Due to excellent preser-
vation, it is known that the spear thrower (etlatl) was the tool
used for hunting. The atlatl was used with a two- or three-component
shaft and stome dart point throughout the Archaic phase. - The Early
Archaic period was characterized by four types of dart points:
Pinto, Humboldt Elko and Northern Slde-notch (Holmer 1978). Durlng
this time period, the Elko point type had a 11m1ted areal extent
confined prlmarlly to the northeastern Great Basin and the northern
Colorado Plateau, Pinto and Humboldt points, generally found in '
close assoc1at10n in archeological contexts, had the same dxstrxbu-
tion as Elko points, but are alseo found in S1tes in southern and
central 1daho. The Northern S1de-uotch point had a very wide dis-
tribution during the Eatly Archalc period encompassing the northern

Great Basin, Columbia Plateau, Northern Colorade Plateau and Great
Plalns '

The Middle Archaic period began about 6,000 years ago and ended
about 4,500 years ago. Subsistence techniques and utilization of
caves were the same as during the Early Archaic but dart point
styles diversified; dart points such as the Rocker Side-notched,
Sudden Side-notched, McKean Lanceolate and San Rafael Side-notched

were characteristic (Holmer 1978). The Elko point continued to be
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used.invthc same areas as it had been used during the Early Archaic

period. Although Rockey Side-notched and Sudden Side-notcheq points-
were limited in their distribution to cent:él Utéh, HcKean;Lahceolate
and San Rafael?Sidefno§Ched styles had wider'distributions; including

'the‘Great’Plains; at this time. Another point style, the Gypsum

notthern‘Colorado*Plateau and continﬁed to be utilizéd through the
'ehd‘of,the LatevArchaicrperiod. '

The Late Archaic Period began about 4,500‘yéars ago and ended toughIY‘
1,700 years 3go. Subsistence techniques were essentially unchanged,

" from‘the earlier Archaic Periods and the utilization of Elko'and ‘
Gypsum'points-styles was continued, although the latter style‘is»

- OPments occurred which mark a significant change in Prehistoric-

~subSistéhce Patterns: the introduction of corn and the bow and
arrow. - ﬂ ' : '

between 1,600 and 2,000 years ago. The very late portion of the
Late Archaic pPeriod also witnessed the advent of the bow and arrow,

At Cowboy Cave (Jennings et al. 1980), Rose Spring arrowheads were
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migratory round is the most widely accepted 1nterpretat10n of the

‘Archaic subsistence pattern. o U S .

The atlatl was the universal Archaic hunting tool untll the very ; o 5
- last centuries of the Late Archaic period. HOWever, the advent of

the bow and arrow around 1,700 years ago does not seem to have elim-

1nated the utilization of the atlatl during the late Archaic. :
Gypsum dart points continued to be manufactured even after ‘the ap-

pearance of Rose Spring arrowheads at Cowboy Cave (Holmer in Jennings
~ et al. 1980b).

Fremont Period

The Fremont culture of Utah has traditionally been divided into

five regional variants: Parowan. Sevier, Great Salt Lake, Uintah
and San Rafael, However, a recent re-evaluation has resulted in a
three-fold division. The Sevier culture now includes the Sevier,

Great Salt Lake and Parowan variants; the Uintah variant is re-

placed by an as vet unnamed northeastern Utah culture; and the San S ' ‘

Rafael variant is designated as ‘the Fremont culture. No cultnral
entity has been defined that can take into account the variation
present between these three groups or areas. The differences are

ascribed to separate origins (Madsen and Lindsay 1977),

All of these Utah cultures are characterized ﬁy utilization of
permanent dwellings, ceramics and some degree of corh horticulture.
. According to Madéen, the Sevier culture'(circa'1,300>to‘650 years

~ ago) can be distinguished from the Fremont culture because of the
former's primary dependence on wild foods collected from marshland
environments west of the Wasatch Plateau. ‘Madsen notes that Sevier
V111ages are normally located near marshland or riverine biomes
and consist of deep semi-subterranean dwellings which are frequently

clay lined. 1In addition, adobe surface storage structures are
prevalent.




The Fremont culture is found east of the Wasatch Plateau and north'
of the Colorado vaer and dates from between 1 ,500 to 700 years
ago. - The Fremont culture relied heavily on corn hortlculture and
is characterxzed by a settlement pattern which is also dlstxnctly
ldlfferent from the Sev1er culture (Madsen and L1ndsay 1977) Fre-
| mont culture villages are relatively small and are located adja-
cent to permanent streams such as Ivie Ctéek, Muddy Creek.'Ferronl
Créek~ Cottonwood Creek and Huntingtén Creek. Fremont cultuté
architecture also differs from that of ‘the Sevier; rock-llned semi-
subterranean dwellings and coarse masonry surface storage struc- »
tures predominate. In addition, Anasazi tradewares are consider*

ably more prevalent in the Fremont culture sites than in the Sevier.

x‘cultute s1tes..

_The,unnamed plains4derived culture of northern and northeastern

: Utah existed fromfabout 1,300 to 650 years ago (Madsen and Liudsay'

‘ 1977) This culture was dependent upon hunting of bison and the
collect1ng of ‘wild plants. " The dwellings are normally shallow ba-

~sin structures without any clear evidence of the type ofvsuper-

»\Structure utilized. Unllke the coiled pottery of the Sev1er, Fre-

‘mont and Anasazi cultures, the unnamed culture produced pottery by
the paddle and anvil technlques. It is 1mportant to note that there
is a considerablefspatial‘ovérlap of the unnamed culture and

Fremont culture traits in the northern portion of the lattetfs dis-
tribution. There is currently insufficient data to determine whether
the spatial trait overlap is due to alternate occupation simul~

taneous occupation by the two cultures or a combinatxon of these two
possibilities.

Hunting activities among Sevier, Fremont and unnamed cultures

are evident from the many varieties of small arrowheads that have
- been récovered from excavations. Small stemmed, corner*notched
(Rose Spring) arrowpoints are present 1n the earlier phases of all
three cultures but after about 1,100 years ago, numerous regional

variants developed. Side-notch arrowpo1nt»styles (Bear River Side-
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notched and Uinta sxde-notched) were common in the northern part

of Utah while Parowan Basal-notched and Bull Creek arrowpoint styles
‘we:e common in southwestern and south-central portlons of Utah, ‘

| respectively. The Bull Creek points are of'patticular interest

because they are found in high frequencxes at both Kayenta Anasazi

sites in southern Utah and Fremont sites along the east side of the Wa-~,a

satch Mountains (Coombs V111age Bull Creek sites, Snake Rock V11-‘
lage 0ld WOman, and Poplar Knob) and probably indicate the recip-

rocal exchange of males for matrlmonlal purposes (Holmer and Weder
1980).

Dart points, the Elko series and Gypsum'in particular, ate also

found in association Qith Fremont sitesvv This assoc1at1dn’has ‘been
used by Schroedl (1976) to verify the indigenous development of the
Fremont culture from Archaic antecedents Dart po1nts, during the ‘

- Archaic, were used as both projectile points and knives (Weder in

~Jennings et al. n.d.) but their function in the Fremont context has
not yet been evaluated. v

In reference to Utah Mesa Verde and Kayenta variants of the

Anasazi culture are of particulat importance. = The San Juan Anasazi
culture was centered around the Four Corners area where Colorado,

New Mexico, Arizona and Utah meet. The Kayenta Anasazi inhabited

the extreme southern perlphery of Utah from the San Juan River west
to central Utah. As has already been noted, Kayenta influence is
particularly evident in a narrow band of sites running from Coombs
'Village northward past the Henry Mountains to the Snake Rock Vil-

lage site adjacent to Interstate 70 on the east 81de of the Wasatch
‘Plateau.

Shoshonean Phase

The Shoshonean populations, who were the sole inhabitants of Utah

at the time of Euro-American contact, have been in the northeastern
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‘i~"Great B331n reglon since approxlmately 650 years ago. vThEit ori-

gin has been the subJect of con31derab1e controversy, however,fend'

;:_‘soveral hypotheses have been expressed.

it‘One hypothe31s maintains that the Shoshoneans came from the south-

b west of the Great Basin at about the time of the d1spersa1 of. the .

" Sevier, Fremont -and Anasa21 agr1cultura11sts (Madsen 1975b and

'- Lamb 1958) ’ ‘Gunnerson's hypothesxs (1962) states that Fremont

:'n Sevxer and Virgin cultures were Shoshonean peoples who had taken up

1hort1cu1tural and ceramic techniques dxffused from the Anasazx,,"

 but 1ater reverted to an Archaic subsistence style after a climatxc' 

“7‘:'change Wthh made agrlcultural subsxstence technlques unptoductlve

_Regardless of which hypothes1s is correct, Shoshonean groups (Ute,"
‘Pa1ute Shoshone, and Bannock) were inhabiting the Great Basxn

[;‘ into eastern Utah (czrca 1300, A.D.) roughly colncxdent with the ‘,

ﬁf’dlsappearance of the Fremont and SeV1et cultures.‘ B

~‘,The Shoshonean sub51stence Pattern was quite similar to the Archa1c
'adaptatlon Small familial bands were engaged in a gatherlng and

:¢hunt1ng subsxstence that ut111zed a wide variety of nondomestxcated;n
'“plant mammal and insect spec1es

~;~Very 11tt1e archeological evidence is available for thxs tlme pe-

‘:vrlod Two characteristic artifact types can genetally be assocxated

 ‘:~W1th the Shoshonean occupatxon of Utah. The bow and arrow was

~utilized for hunting and a type of arrowhead ‘the Desert. sxde-

‘notch point, has been correlated W1th Shoshonean occupation

~ (Holmer and Weder 1980). Shoshoneans also utilized ceramics

to a small degree. Shoshonean Ceramics are easily dlstlnguxshed

from Seﬁier, Fremont and Anasazi wares by the forme; s relat1ve

ciudeness. Shoshonean ceramics are typically thick-walled, have
'large ‘temper particles, are poorly smoothed, exhibit little deco-

; ratlon, and have been fxred in-an uncontrolled or ox1dlz1ng
atmosphere. '
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5.4 HISTORICAL INVENTORY

5.4.1 The Prehistoric Period

: The prehlstoric Shoshonean occupatlon of the Intermounta1n West il
contxnued up to and through the pet1od of Euro-Amer;can contact, ~f“
Indian groups 1nhab1ting the area of eastern Utah w1th1n thCh the
prOJect locallty is situated came to be called the Utes.‘; 

= Precontact

‘Utes are 'a group belonging to the Shoshonean (Uto—Aztecan) ; .
‘linguistic family of which there are three branches., Ute~Chemehuev1,
Shoshoni ‘and Mono-Pavxotso. “The Ute-Chemehuev1 branch includes
,those groups wh1ch came to be known as the Utes, Southern Paiutes, i
and Chemehuev1. Although there is little archeologlcal evidence,f‘“
the Utes probably were characterized by a social organizat1on and
,dsubslstence mode quite similar to all of the other abor131na1
toups in the Great Basin and Colorado- Plateau, i e:, Utes were
,pedesttlan gatherers and hunters who utllized a relatively large
area of western Colorado and eastern Utah (Steward 1974)

’Utes were grouped into loosely organized bands con31st1ng of ex- g
tended families. Leadership was present only for subsistence task
groups. They could be rel1ably distinguished from other con-

temporary aboriginal groups only in terms of lxngnxstxc differences.

Group tert1tor1a11ty was developed only in a statistlcal sense. MA};
: part1cu1ar Ute band might consider a certain area as a home, but
the seasonal round of each band was highly variable from year to .
year. The area with which any band was most familiar was not ‘”1"
' ‘exclusively utilized by that band. Intermarriage among various
‘,Ute bands tended to maintain linguistic unity but blutred the i
definition of a térritorial homeland for any particular band Except)‘ S
for ‘those Utes who were utxlizmg aquatic resources: around Utah o - ‘
' Lake, local populations were small and mobile (Steward 1976) | |
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Early'CoﬁtaEt o

_The pfeseﬁcé of the. Spanish colony at Santa Fe,by,1598'tesu1;cd.iﬁ
 th¢‘first contact between Utes and Euro-American groups. The re- -

i 1ationship which develdpéd between the Utes and the Spaniardsfwas },,‘

"'f‘consistently frlendly and resulted in the spread of the horse among

o the Ute ‘bands. When the Utes obtained the horse, a change in thexr B

subsistence occurred " The equestrian Ute was able to travel more

o w1de1y and more effectxvely and concentrate on b1son huntxng ‘

' »_(o Ne111 1973)

;Utiliiaiidn‘of‘the h@fse]wés Strongly,mitigated by en&irohmental_ -
rfaétoré,fhowéver}‘ The maintenance of an extenéive horse herd te-, ‘
: quirédishBSLDntial supplies of graés which generally'limited‘the_~'
' advaﬁtage‘of the horse to those areas where gtaSs’was'plentiful“’
' such as western Colorado, the Uintah BaS1n, and along the western
ﬁ'slopes of the Wasatch Mounta1ns The supply of grass also deter-

;‘mlned distribution of bison. The horse, therefore, was_not equally

  va1uab1e to all Ute bands.- Bands in Colorado were able to support
“their horses whereas those bands in Utah, eastetn Utah in partlculat,‘

were unable to utllxze the horse effectlvely and were more llkely
to eat it than to ride it.

(‘Considérable'ttading aétivity with Utes was occurting-during.the ’
 l7th’and 18th:Centuries. Of particular importance was the slave
”trade (o' Nexll 1973) . Utes were able to conduct slave raids on
nelghborlng trlbes (especxally Navajo) because of their equesttxan
‘;nstatusy,~The‘slaves vere then exchanged for horses and othcr Spanxsh"
'goods.,'whether s1avés were exchanged with traders traveling into
4VULe Letritbry or were driven by Utes to Spanish settlement5~is un-

 known because of the lack of documentation.

~‘»~fUnt11 Lhe 1770s, there was little official Spanlsh interest in the

 ‘terr1tory of the Utes. ‘However, at that time, King Charles III of

Spain decided that anfexplorathn of areas north of Santa Fe would
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be benef1c1al to Spanxsh control. His developlng 1nterest was a:
reaction to the grOW1ng influence and exploratlons by the Brltxsh
“and French in the west. Charles II1 felt that it was important to
v ensure control of trade by the Spaniards since. he consxdered Britxsh

and French traders a threat to Spanish rule (0'Neill 1973).

The first documented Span1sh exploration of the: area north of Santa
Fe ‘was. the Dominguez-Escalante Expedition of 1776=1777. The purpose

< of this flrst officially sponsored exploration was to find a route

, between Santa Fe and the Spanxsh settlements in Caleorn1a Although,

the exped1t1on was unsuccessful in reachxng 1ts goal, 1t d1d exten-

sively explore the terr1tory occupied by Utes who, in all recorded
1nstances, welcomed the Spaniards.

At trail was eventually establlshed between Santa Fe and Callforn1a b

which came to be known as the Spanish Trail. Orlglns of the Spanlsh '

Trail are obscure; however, this trail was probably utllxzed in

prehistoric tlmes as evidenced by its assoc1atlon with archeologlcal

sites.

- Late Contact

Beglnnxng in the early 1800s, the fur tradc became act1ve in Utah.
The Arze-Garcia expedition traded for furs with Utes at Utah Lake
‘in 1813 and soon thereafter trappers began to actively exploit the

area. Etienne. Provost was a member of the Choteau-DeMun exploratxon

from 1815 to 1817 and, subsequently, founded his own trapping company

 which operated primarily within Ute territory. He was later kxlled
by Utes near the site of the city which now bears his name
(0'Neill 1973).

During this tlme, more detailed information on the Shoshonean peo~
ple was recorded In particular, specific Ute bands are mentioned
: thh reference to their respectlve territories. Wlthxn the project

‘area, the Weeminuche band conducted its yearly rounds (0'Neill 1973)
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The Adams-Onis treaty of 1819, whxch gave New Mexxco 1ts 1ndependence;ki -

'resulted in an influx of Americans to Santa Fe, mostly to engage

in trapping. The newly arrived trappers caused a con31derab1e 1u-~'
ctease in trafflc along the Spanish Trail and an increase in

compet1t10n for: ava1lab1e fur resources. This compétition‘was not

~welcome by Utes who were no longer consistently frxendly thh
‘Euro-Amerlcans, :

Although thete wete a large number of~independent trappeta:oper-r

‘ Aat1ng in Utah, their act1v1t1es have not been well documented.,

Anto1ne Robidoux was an important ttappet who, by 182& was oper-“t
at1ng prlmar1ly in the Uintah Mountains. William Ashley and Petet

Skene Ogden were trapping in the northern Ute terr1tory during the

_summer of 1824 and, about the same time, Jededxah Smith was ex-

ploring eastern Ute terrltorles to evaluate the1r trapplng potent1a1
(OfNexll 1973);,'

The grow1ng trafflc along the Spanish Trall had an 1mpottant effect

~on local Ute bands. Wakara, a Tumpanuwache leader, became quxte

powerful in the 1820s by conducting horse raids in southern Ca11-
~fornia and return1ng to Utah by way of the Spanish Trail (Lyman
and Denver 1970). He enhanced his power and wealth by exacting

trlbute from travelers along the trail and by ttadlng stolen horses :

and Pahvant and Paiute slaves (0'Neill 1973). 1In add1tion, Wakara

and his band actively engaged in fur trapping,

By the 1ate 1830s, there was considerable competltion for fur re—-
sources in Utah and western Colorado. Robidoux establlshed a
permanent fort and tradlng center. in 1837 near White Rocks in the

Uintah Basin to capitalize on beaver-laden streams of the Uintah

“Mountains.

Prosperlty of the fur trade was not destined to last very long,,
however Fierce compet1t1on over trapping areas led to wxdespread

d1srupt1ve conflicts* most impottant the demand for furs used to
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make beaver skin‘hats, fashionable in Europe and the eastern United'
States, declined rapidly about 1840 as fashions changed. . Fort'
Robldoux was burned in 1844 by Utes who apparently blamed the ’

trappers for the decllnxng value of Lhexr futs (0 Ne111 1973
© Lyman and Denver 1970)

,The decline’ of the fur trade had a ser1ous 1mpact on the Ute bands
of Utah. The entire economic base of the Utes began to dlSlntE‘
'grate‘after 1840. ~Trad1ng activities with Santa Fe began to~dw1ndle
with the decline of the horse and slave trade. Termlnatxon of
Mexican comtrol over the area in 1846 and the subsequent loss of

" contact for slave trade into Mexico (Lyman and Denver 1970) was

very disruptive to the relationships exlstlng between Utah and
Santa Fe. ‘

‘During the declining yeérs of‘the’fur trade,'the largest invasion

- of Ute territory occurred. Begidning in 1847;,Mormon pioneers begant
to move into Utah and rapidly swelled their numbers throughfim-f
migration. At first, there was little conflict with the Utes be¥ L
‘cause the major Mormon settlement, Salt Lake City, was on the 
periphery of Ute territory and the earliest Mormon expansion was
to the north. In 1849, Fort Utah (later to become the town of
Provo) was founded near Utah Lake on the tradltlonal campsite of
the Tumpanuwache band. Since the Tumpanuwache band,;stlll under
the leadership of Wakara, had been forced to revert to theirlear- 
lier mode of subsistence due to the decline of the fur trade,

thexr utilization of the resources around Utah Lake became of v1ta1
importance. Conflicting interests in the Utah Lake vicinity es-
calated into a series of raids and counterraids during the 1850s
vwhich became known as the Walker War. In the end, the Utes were

forced to leave the valley and moved east across the Wasatch
Mountains (0O'Neill 1973).

The next few years were difficult for the Utes, who were being

_gradually forced to split up into small bands and resume a'subf
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sisténéé mode similar to the Precontact Period. Some. bands, how-

. ever, chose to raid Mormon settlements -and farms to obtaln cattle
fso that they could avoid starvation. These raids became more pre- B
kvalent during the 1860s. Raids were conducted on Mormon settletsv{‘1 
west bf’thexﬂasatch and Utes returned to the unsettled ateas~east e
of the Wasatch with the stolen cattle (0'Neill 1973). fAlfhough
seVetal'bands'were responsible for these raids,vone man by the -

name of Black Rawk became the focus of the blame for all the
raldlng : '

_ The areas eaét of the Wasétch Mountains_teméined‘uhder Ute‘dohinéefl‘
 :£ion for’several years. A Mormon’attempt'to\coloniZe at Moab was

: undertaken 1n 1855 but the Mormon settlers were harassed by Utes
fiand forced to return to Salt Lake City. It was not until 1877,

by which time the Utes had been removed to the Uintéh‘Resefvétioné,

‘that Mormon colonists were able to safely settle east of the Wasatch
Mounta1ns (o Neill 1973)

‘k5.4;27 The Historic Period

’vThe’hiStory ofvthe east-central coal areas of Ut&h beginé with the
5‘exp16ration and colonization efforts of the Spanish during'the 1ast
“quartérvdf7the 18th Century. East~-central Utah was,first‘eXplbred'
: and~mapped~by the Dominguez-Escalante Expedition of 1776-1777
infits ¢ff§rts»to establish a line of communication between the

~Spanish settlements of New Mexico and Monterey, California (Miller
1968). | |

‘Althodgh‘the Dominguez—Escalante’Expedition‘failed to achieve this
‘ end, subsequent attempts from the New Mexico settlements and the
trave11ngs of Spanish and American fur trappers, traders, and ;
frontiersmen resulted in a connecting route known as the Old Span~‘
. ish Trail (Milleryl968 :Map 20). Thousands of horses and ﬂumerous
trading, trapp1ng, and Indian slave trade exped1t1ons passed through

" this route vhich lead from Santa Fe through the San Juan country,
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across the Colorado River at Moab ‘over the Green River at the

- Present site of Green vaer, across the San Rafael Desert into
Castle Valley, then wound south through Sallna Canyon ‘to south~
western Utah and southern California (Miller 1968).

~By the 1830s, the trail was well established; portions of its>‘7

route were being followed in 1853 by exploret John C. Fremont and -

government surveyor, John W, “Gunnison, who reported sevetal sets
of well-worn tracks near Green River where Interstate 70 presently

runs. Other sections of the trail st111 rema1n near the Blg Hole

‘Wash in Emery County. The primary route of the 01d Spanlsh Trall i

plus divergent trails to Utah Lake, Fort Robidoux: and Fort K1t

Carson, brought the first extended contact into the project area
(Mlller 1968:Map 20).

Although forts and trading posts were scattered sparsely'through‘

southern and central Utah, the first attempts at organzzed settle~

ment were undertaken by the Mormon Church: 1Im 1855 the Elk. Moun-ll

~tain Mission passed southward through Castle Valley to the area of

Moab with the intent of establishing permanent settlement, but
Indian hostility forced a quick retreat. The combination of

| hostile Indians, the desolate appearance of the region, the hard-

ships involved in securing sufficient water for irrigation, and -

doubts about the quality of the soil caused further attempts at

: colonlzlng the eastern area of what was then Sanpete County to be

‘dropped for over 20 years (McElprang et al. 1949:16).

At a priesthood meeting at Mt. Pleasant on SeptEmber'ZZ, 1877, en-
‘coutagement was given to settle Castle Valley; soon after, 75 men |
from Sanpete Stake were called with Christian G. Larsen as leader.

Very few responded, however, because of the aforementioned reasons,
Orange Seely was subsequently given the responsibility of superln—
tendxng the founding of settlements and another call for colonizers

was 1ssued by the Church in the fall of 1878. Some of the earllest4

settlers of the area who dwelt in dugouts in hills or washes until
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log houses‘could be erectéd°were Eliasyand-John Cox, Ben'Jones,
‘William Avery and Anthony Humbel. By the fall of 1878, the crops Eine
were sufflcxent and the situation stable enough for the famxlies'v

,of ‘these men to join them, a sure sign of an intent to remalnk
(McElprang et al 1949).

Work progressed on the agricultural settlements of Castle Véliéy
and roads were built througﬁ the Wasatch Mountains to the more 4
stable areas 6f western Sanpete County. Add1t1onally, in the fall
“of 1878, the "Star-Mail Route" was opened between Salina and Outay,
Colorado, it followed the paths of the 0ld Spanish Trall and the
"Gunnison" Trail of years before (McElprang et al. 1949:19-21).
Within three years, the towns of Castle Dale, Wllsonv111e, Ferron,
'Greenrlver (Blake) Huntington, Lawrence, Molen -and Orangewill had
'been estab11shed, in February 1880 the Legislative Assembly was
created ‘in Emery County which embraced all of present- day Carbon,
Emery, and Grand Counties (Lever 1898:593).

Although the project region was established for its agricultural
‘and grazing possibilities, it was the area that inspired ‘active

settlement and the mining-dominated industrial base that central
and eastern Utah retain today

The first recorded discovery of coal in eastern Utah was by,the‘
 Gunnison Expedition of 1853 (Powell 1976:13) when they located
 coal deposits approximately 3 miles east of present-day Eméry; :
“The isblated location of the Gunnison find coupled with the‘hope
- that deposits already discovered at Coalville and Wales would
prove'sufficient for the territory's needs céused Gunnison‘s dis-
covery to be forgotten. The subsequent failure of the efforts at
Wales to produce good coking coal and the Union Pacific Railroéd's
- monopolization and price-fixing on deposits at Coalville caused

a re-evaluation of the potential coal producing areas east of the
Sanpete settlements (Pcwell 1976:13). '
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As a result, the'first effort to exploit the newly‘found éastern

coal deposits was undertaken in 1875 at Connellsville 1n the upper |

reaches of Huntington Canyon The Fairview Coal Mxnxng and Coke,
Company was organlzed by men from New York, Salt Lake City, and
Fairview. Eleven coke ovens were construc:ed and the coke was

‘ hauled by wagon into Springville. The expense inVOlved,with‘the‘

hauling and the questionablerqhality of the coke prodhcéd Caused o

the fallure and abandoament of . Connellsvxlle by ‘1878 after only 3
' years of operatlon (Powell 1976: 13)

iThe next development of coal resonrces was begun in the Pleasant
«Valley area, also in 1875. The Pleasant Valley Coal Company
constructed a wagon road from Spr1ngv111e up Spanish Fork Canyon

.~ to Pleasant Valley coal lands in 1876; 1877 saw the openlng of

"the No.1l Mine in Winter Quarters Canyon (Powell 1976: 14) A
narrow gauge rail llne was completed from Springville through o _
Spanish Fork Canyon in October 1879 by the Pleasant Valley Raxlroad
Company since the haul to Springville by the wagon road occupxed '
4 days in good weather while in winter the road was 1mpassable

This Pleasant Valley area proved to be extremely prodnct1ve iThé‘
~first three large-scale mines in eastern Utah were establ1shed'iﬁ ;
“this area when the Mud Creek Mine was ré-opéned in 1882; this wa&‘
followed by the 1884 openxng of the Union Pacxfxc Mine at. Scofxeld
- just east of Winter Quarters Canyon (Powell 1976:15).

From the earliest times, the railroads sought to conttol the supply

of coal in the terrltory, e.g., the Coalville resources and Union

Pacific¢ Railroad's control over ‘that source. During the early 18803,
the Denver and Rio Grande Railroad was extending its lxnes from
Colorado thtough‘Utahf Although originally graded through Castle
‘Valley and Salina Canyon, the route was altered to paSSwthrough .
Price and Spanish Fork Canyon, thus taking in the rich coal aréés

of what was to become Carbon County (McElprang et al. 1949:22).

Further expressing its interest in eastern Utah coal, the Denver

and Rio Grande Western (Denver and Rio Grande's Utah holdings) pur-
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‘ chaéed the independently owned’Pleésant'Valley Railroad Company
~and ‘Pleasant Valley Coal Company in 1882, ShorLly thereafter, Unxou
Pacific Railroad Company (UPRR) penetrated the Pleabant Valley:-area
in order to protect its threatened monopoly on Utah coal (Powell
1976:16).  UPRR formed the Utah Central Coal Company in 1882 and
opehed‘the Union PacifiC‘Mine'near Scofield in 1884. Wlth the Denver
and Rio Grande's Pleasant Valley Coal development (1882), “the
establlshment of Utah Fuel Company in 1887, and the creation of 5
Utah Central Coal of Union Pacific, the railroad companies almost
totally dominated the ownership and productidn of the Utah mines
until the early 1900s (Reynolds et al. 1948:195).

In 1888, a mine Qas opened at Castle Gate on the Price River near
the mou;h of Price Canyon. In about 1899, a new mine began opera- .
tions at Sunnyside just 24 miles east of\present~d5y Price at the
base of Book Cliffs. The Sunnyside No. 2 Mine also began its pro- -
duction in 1899 with the coal obtained there utilized for coking |
purposes and at Castle Gate (Powell 1976:17-18).

In 1906, the first coal operations which would remain free from
railrbad control began production at Kehilworth, 3 miies east of
Helper and was called the Independent Coal and Coke Company because
of its\unique ownership status. - A mine whs opened on the middle
fork of Miller Creek in 1908 and the camp was named Hiawétha
(Reynolds et al. 1948:213). This locality at the foot of Gentry
Mountain, about 18 miles southeést of Price, was the scene of fur=
ther coal mining development when Black Hawk Mine was opened in
1911. ~Just a few miles to the south in northern Emery County, a

small wagon mine was purchased by the Castle Valley Fuel Company
and the town Mohrland was begun. The last development in this areé
‘was undertaken in 1916 at Wattis, several miles north of Hiawatha
on the flank of Castle,Valléy(Mountain.

The decade'from 1911 té 1920 saw an increase in aétivity'in the

coal regions of east-central Utah with many new mlnes being opened

in hitherto undeveloped areas W1th1n the ‘Utah coal produc1ng reglons
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The region around Panther Canyon on the Price RiVer*Wasfprosbecteda e
in 1911, and in 1914, the first coal s«vaxé,f5 shipped out by't’;hellh;'ah" ‘ .
Fuel Company whichvhadvleased‘the properties out for~d¢velopment.

A small camp at the base of Castle Rock, about 5 miles nor;hWesi sl
of Helper was‘also developed and opened. Located directly on the

main line of the Denver and Rio Grande Western Ra11road the camp s
name was changed many tlmes, as was its ownershlp Orlglnally known~,f
as Bear Canyon, it soon was called Cameron for its developer, then;ﬁ'

Rolapp, and finally, Royal (Reynolds et al. 1948:244);f

In 1912, 1,600 acres of coal land west of Hélper;was bought tdfpto- .

vide coal for smeltingboperatlons in the Tlntlc‘D1strict : The mlne, (*

at what eventually became known as Spring Canyon, began produetlon 1‘

in 1913 and was the flrst of many mines in the ‘Spring Canyon- D1s-
~trict, one of the most: pr011f1c coal prodUC1ng areas in eastern

Utah. Soon after the establishment ofvStorr3~(Spring~Canyun);:‘ 1
. another mine was opened in Spring Canyoﬁ at Standardville, S0
called because it was cohsidered to be thevstandardffoi the devel- i

opment of future mining camps. The year 1914 saw the opening of ’ ‘
" the Latuda Mine and camp by Liberty Fuel Company whlle mines were‘,l £ '
opened in 1916 at Peerless and Rains. The last mlnlng development ‘
undertaken in the Sprlng Canyon District was Mutual Coal Company &

Mutual and Little Standard operatxons begun in 1921 and 1925
respectxvely

The final major coal producing area t6 be‘opened.in’east—éentral
Utah was the Gordon Creek District., This region‘had first been ,
prospected in 1908, but was really brought to proﬁinence in 1920
at the‘Spring Canyon Mine. Mines were developed in this area
until 1925 by Consumers Mutual Coal Company, National Coal Company,

and Sweet Coal Company. The operations of all three companies
ceased by 1950 (Carr 1972:81).

After the development of the Gordon Creek area, furtheriwork~on,

the coal regions was undertaken in areas‘that had been openedfptef'
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"v1ously In 1922 Columbla Steel Company opened ‘a mlne at Columb1a
“near the locatlon of Sunnys1de to further exploxt the excellent
‘coking coal obtalnable from that region. One very late develqpment
of these coal veins was 1n1t1ated in Horse Canyon in 1942 by'the |
United States Government to aid steel product;on at its Geneva plant
:(Reynolds et»al. 19&8.252). Both the mine and steel plant were

taken over by U.S. Steel after World War I1 and continue in oper-
ation today. '

Most of the mines in east-central Utah contiﬁned production throughg
the heavy demand years of World War I and the yéars of ptospetityt'
that followed; however, a combination of overdevelopment, the in-
creased use of other natural fuels, rising costs associated with
expensive underground haulage, and the'Depréésion caused several
camps to be abandoned. Among the first mines tobsuccumb;were the
long exploited Pleasant Valley minés. Winter Quarters, near
Scofield, was tlosed down in 1928 while operations decreased at
Scofield and Clearcreek during the eérly 19205 aﬁd 1930s, respec-

~ tively. Despite these setbacks, 22 coal mines were operating in
Carbon, Emery, and Grand counties as of 1929. The production of

these mines provided 98% of the state's output (Sutton 1969:852).

‘Economlc and productlon d1£f1cu1t1es contlnued to plague Utah's

jcoal industry during the 1930s, forcing the closure of the Hutual
and Mohrland mines in 1938, World War IT brought a temporary re-
spite to the general downward trend with many mines achlev1ng ‘their ‘

highest ptoductlon levels during the war ‘years and 1mmed1ate1y
thereafter.

"The 1950s signaled the end for a great number of the eastern Utah
. coal mining operations. The increasing use of natural gas for heat-
ing homes and for heévy industrial use; as well as the railroad's
switch to diesel power were among the developments that severely
hurt‘the coal industry. This situation has drastically changed

with the advent of Américafs "energy shortage" and new technologies
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for coal use in the future have caused an upswing in coal productlon ; S
in east central Utah Mines wlchh were closed or were operated S i '

with skeleton crews have begun to 1ncrease operations during the

~ last decade and the possibility of a new sustained burst of coal

~mining activity definitely exists (Alexander 1963:244-247).

Previbus Investigations in the Region

'Archeologital research in the Castle Valley locality began with
the Claflin Emerson Expedition. In 19295fexplorations and,limited
‘test excavations vere conducted along the Fremont Riﬁet‘andiés' ’
far north as the Muddy River in Emery County. Thé work.fesultédk,-
in the ofiginal defiﬁition of the Fremont cultural ehtity (Morss
1931, Gunnerson 1969). " The description of Fremont sites north éf
the Colorado River was an important conttibution‘to the under~

standing of the prehistoric horticultural adaptation in the
- ‘American Southwest.

With the exception of the description of the large petroglyph panel
in Buckhorn Draw (Reagan 1935), there were no archeological ' i
investigations in the Castle Valley region for the next 15 yearsQ
~ Between 1952 and 1957, the University of.Utah conducted a series

of surveys to better define the nature of the Fremont occupation

~in Utah. Many Fremont sites were located along the east side of

the Wasatch Plateau, several of which were subjeéted to limited

test excavations, including site 42Em5, the Emery Site (42Em47),

and Snake Rock Village (42Sv5). These three sites were each Fremont o
‘hébitations (Gunnerson 1957). In addition to these Fremont sites, }‘
Gunnerson also tested a shallow rock shelter on Silverhorn Wash

(42Em8) as a result of a local collector's report that a fluted pro-
"jectile point resembling the Clovis style had been found e:oding from
the sheltéi deposits. Little additional information was obtained‘byf
the excavation, however‘(Gunnerson 1956) .

In the 1970s, there was a sxgnlflcant upsurge in archeological ac- ; :
tivity in the Castle Valley region. In 1970, three sites endangered 3 " ’
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by vandallsm were excavated by the Unlver31ty of Utah These'sites{
Windy Ridge Village (42Fm73) Crescent Rldge (42Em74), and Power
‘Pole Knoll (42Em75), all proved to be Fremont habltatlon sites~

(Madsen 1975a) datxng bLtWeen about 980 and 1, 260 years ago.

Duting thevfollowing'year the University of ‘Utah conducted exca-
vations at Clyde's Cavern (42Em177). Clyde s Cavern was 'a locus
of summer plant gathering activities during the Late Archaic
Period, but the majority of the cultural deposxts were shown to be
.the result of summer maize cultlvation and wild plant harvestxng
‘activities durlng the subsequent Fremont Perlod (Wylle 1972,
Winter and Wylie 1974). ‘

The next .site to be excavated in the study area was Joe's Valley
Alcove (42Em693). During the summer of 1974, the United States
‘Forest Service excavated this site which had cultural strata,
dated by both radiocarbon and typological means, from the Early

, Archalc, Late Archaic, and Fremont Perlods (E. DeBloo1s, personal
communication). That same Summer, a University of Utah field
school excavated the Innocents Ridge site, which proved to be yet

another Fremont habitation locus (Schroedl and Hogan 1975)

During the early fall of 1975, the Antiquities Sectlon, DlVlSlOﬂ
of State History (Utah) conducted an excavation of a small rock-

~ shelter as a part of the cultural resource mitigation program for
Consolldatxon Coal Company of Denver, Colorado. This site, known
as Pint Size Shelter (42Em625), had two main cultural strata, one
dated to the Late Archaic and the other dated to the early Fremont
Per1od Both of these occupat1ons were evidently the result of

wild plant procurement activities (Lindsay and Lund 1976).

Other Fﬁemont habitation sites, located further to the south, have
been excavated. These sites include Snake Rock Village (Aikens
1967), 01d Woman and Poplar Knob (Taylor 1957), and the Old Road
Site and Ivie R1dge Site (Wilson and Smith 1976). These f1ve ‘
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sites were all Fremont Period habitations althdugh~Kayénta~andk”
Mesa Verde Anasazi ceramics were recovered at low‘frequeﬁcies,

indicating that there was contact with other cultural groupsf’
,ylocated further south. ‘

In addition to these Fremont sites, a deeply stratified rock-~ .
shelter (Sudden Shelter, 428v6) was‘found}to contain occupationa1 

strata spanning the entire Arcbaic,period, circa,B,OQO‘to 3,000
years ago (Jennings et al. 1980). When it was otiginally dOCDf  ‘
mented, the site report.indicated that Ffémont diagnosti¢5‘were
»present; hdwever, these éttifacfs were noflonger presént when th¢, f' e
‘excavations were begua. The Sqdden’Shelter«site is,of‘partitpla:;i'
B importahce3to the local prehistory and_tohthe prehistory of the
eastern Great Basin and of the northern Colorado Plateau because
of its numerous well-defined occupationalistrata which has allowed
a fine-grain correlation between certain diagnostic projectile

‘point types and the temporal phases of the Archaic period.

A test excavation of two heavily vandalized rocksheiter sites: ;

- (42Em959 and 42Em960) in Cottonwood Canyon conducted by AERC in
1979 seem to mirror the reSults of the exéévations at the nearby
Joe's Valley Alcove. Radiocarbop analyseé have not yet been com-

,pieted but projectile point correlations indicate that these two }

~ sites were occupied during the Early Archaic period, Late Archaic,

and most heavily, during the Fremont Period (Weder‘and,ﬂauck, n.d.).

The various cultural resource inventories conducted during the 1970s
have generally been the result of natural resource development pro- .

grams and are too numerous to summarize in the present coﬂﬁekt. ,
Summaries of the inventories performed before 1978 can be found in

~ Sargent (1977) and Hauck (1977a). The combined inventory results

as of‘1977 indicate that the majority of éulturally»identifi-

able sites in the general ares are F:emont:although Archaic sites

are also well represented. Protohistoric Numic sites are present
but rare (Hauck 1979a:110). '
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5.5 EFFECTS OF MINING ON ARCHEOLOGICAL AND HISTORICAL
RESOURCES

On two occasions the Division of State History was contacted
in reference to that portion of ground in T16S, R7E, Sec.
22 and 23 that has been or may be disturbed. It was the

conclusion, in both conversations, that:

[1] There are no known sites of any significance

existing in the area in question,

and [2] That the majority of the land in question
has been previously disturbed due to earlier

mining activities,

and [31 - That a survey of areas of future disturbance
may be advantages but to survey ground

which is disturbed serves no purpose.

However, in the event that Co-Op Mining is in a position

to permit new facilities on disturbed ground, it has committed
to a thorough Paleo - Archo Survey prior to any new disturban-—
ces. Also, should any evidence of Paleo - Archo finds be
discovered in the course of present construction, the site
will be roped off and construction halted until the Historical
Division is contacted. However, a survey will be conducted the
summer of 1984 for that area which may be adversely impacted by
subsidence. This information will be submitted as Appendix 5-1.
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5.5.1 National Register Criteria of Eligibility

Application of the National Register Criteria of

(]
Eligibility, as defined under 36 CFR 60.6, indicate
that there are no sites within the permit area which

would be considered candidates.

5.5.2 Discussion of Impact Potential on Cultural

Resource Sites

No known sites exist, therefore, there would be no impacts

anticipated at this time.

5.5.3 Mitigation of Potential Adverse Effects

A variety of archeological and historic techniques

are available for use in avoiding and protecting

sites, or for mitigating potential adverse affect

to significant cultural resouces. Such actions, once
proposed, are contingent upon comments from relevant
Department of Interior agencies and Utah State Preserva-

tion offices.

Avoidance procedures are the most effective means
of preserving cultural resources and will be implemented

in the event that a site is uncovered.

4/25/84
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5.6 PALEONTOLOGIC

A literature search was made for paleontologic date within

the general area.

11

[2]

'Sttatigraphy

The purpose of the search was to:

identify all known paleontologie sites
within the designated area; '

‘identify stratigraphic horizons which
are potential producers of paleontologie"

resources;

evaluate the uniqueness of known or potentlal‘

fossil sites compared to similar or dupllcate

faunas from the same stratigrapic horlzon

ln other nearby areas.

Most of the ground surface within the general area is composed

~ of the MasukvMember of the Cretaceons Maneos Shale. The

Masuk is the uppermost shale member of the marine Mancos,

overlylng the Emery Sandstone Member and underlying the

Star Point‘Sandstone. The lithology of the Masuk is siit,

fmudstone and shale.vIt is about 1, OOO ft. (305 m) tthk

in the permlt area, and ‘covers most of the area in questlon.

”Above .the Masuk Member is the Star Point Sandstone, a tranSL—

tlonal mar1ne~nonmar1ne sandstone bed which is approx1mately

500 ft. (152 m) thick.
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Paleontologic Resources

The marine MasukkShale contains a widespread fauna consisting
~of abundant foraminifera (Maxfield, 1976). Ammondids, bivalves,
“gastropods, fish and turtle teeth (Fisher, 1960), and probably

also ostracodes (Lessard, 1973).

The Star Point Sandstone, a deltaic sequence, has produced
only trace fossils from the general area. Burrowing remains
of two generic types’have’beén described from the Star Point

Sandstone by Howard (1972) and Marley it al. (1979).

In every case these fossils havegbeén reported over broad
- areas surrounding the study site; therefore, it is almost
certain that the Masuk Shale and the Star Point Sandstone

within the study area contain similar fossils.

Conclusions and Recommendations

~ Although no specific paleontologic sites within thekdesignéted=
Study area are reported in published literature, there are-  
many occurrences in the surrounding areas, strongly‘indicating'x

the presence of these same fossils at the study site.

 vPrevious paleontologic investigations demonstrate widespread
occurrengésyof the faunaé'within lLate Cfetaceoué marine

"and nonmarine strata in this area. Therefbre, all fossils
which likely occur withinkth¢ stUdy’site are almost cértéﬁnly
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duplicated in surrounding outcrops of Masuk Shale and Star

Point Sandstone.

The paleontologic resources within the permit area are neither
particularly abundant nor unique compared to their counterparts
in similar stratigraphic horizon within the general area.

Based upon present knowledge, development of this site would
not pose a threat to the paleontologic resources of the

area.

5.7 PUBLIC PARKS

There are no Public Parks within the permit area.

5.8 PALEO-ARCHAEOLOGICAL INVENTORY

Co-Op Mining Company has counselled with the Utah Division of State
Historical Preservation Office and has agreed to an on-site survey.
The survey will be conducted by an approved archaeologist from

BYU (Brigham Young Univ.) as soon as weather permits, (June or
July, 1984). The survey and results will be submitted at that time
as Appendix 5-1. Co-Op is committed to take all necessary steps

to protect any sites deamed necessary in the event any are lo-

cated.

4/25/84
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6.1 SCOPE

thhe geology sectloh of thls report descrlbes the general
rgeological conditions of the Co~0p Mining permit area and
:adJacent areas and,ldentlfles whether the condltlons are
.aeceptable/for recovery of the coal by onderground methods.
The following major-topics are covered: methodology; regional,/
x geologlc framework stratlgraphy and structure of the project

':vac1n1ty, extent of coal reserves, coal quality and character— ‘

,1st1cs, characterlstlcs of the adJacent unlts, and the geologlc

~hazards and 1mpacts of mining.

6.2 METHODOLOGY

; Therinformation used inlpreparing the’geology section of

: thls report includes available literature from surrounding
mines, ‘and up to~date mapplng and reserve estlmates by the~
-Co-0p Mlnlng Company personnel. Phy51cal ‘and chemical analyseS"

~were performed in a'certified laboratory.

l 6.3 REGIONAL GEOLOGIC FRAMEWORK

The mining‘site lies at the base of an erosional escarpment
that forms the eastern face of the Wasatch Plateau, a sub—
lelSlon of the Colorado Plateau pySLOgraphlc prov1nce

East of the Wasatch_Plateau is Castle Valley, a,relatlvely
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flat area over 80 miles long and 10 miles wide trending
northeast-southwest. East of Castle Valley lies the San
~ Rafael Swell, a great upfold marked by rlngs of hogback

~ hills and intervening valleys.

The Wasatch Plateau is a high, broad, flat area dissected
by numerous streams. The high plateaus of Utah, which inClUdé
thé Wasatch Plateau, are thought to be a transition zone |
containing geologic'str0ctures common to both the’Colorado
Plateau Province and the Basin and Range Provihce to4the ‘

west.

The Co—Op Mining Company site is located near the east central
edge'of what is known as the Wasatch Plateau coal field.

The plateau edge is a steep cliff with a maximum relief

of about 1,000 ft. Coal outcrops appear in the canyon walls
and along the cliffs. Rock types at the site are late Creta—k’

ceous in age‘and are generally composed of gray sandstoﬁé

of fine to medium grain, interbedded with subordlnate gray

and dark gray carbonaceous shale and coal seams. These‘reprgQ

. sent c0nt1néntal and/or transitional sediments. Marine sedi—  

ments occur below the sequence and are exposed to the east

of the escarpment in Castle Valley.

: Table‘6f1 gives the genefalized stratigraphic sequence and"‘

unit description for the Wasatch Plateau. The oldeSterCks
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' are of early Upper Cretaceous age. The maJor commerc1al
coal seams occur in the Blackhawk Formatlon and are of Compan*e

ion age.

VStructurally, strata in the eastern Wasatch Plateau generallyr
;dlp southerly (sometlmes slightly southeast or southwest)

,lat low angles of 1 to 3 degrees. Locally, near faults,'thefh
:dlp increases to about 20 degrees. Three major north-south
ltrrendlng fault 7ones have been deflned in the wasatch Plateau'u
Coal Fleld (see Flg 6=-1). Fach zone is the product of V
- a hlgh angle block fault with exten51ve mlnor fracturlng

. w1th1n the graben. The Joes Valley Fault is the largest

| one. As shown in Fig. 6-1, the zone lies several mlles
gwest of the Co Op permlt area. The Pleasant Valley Fault
hZone is approx1mately 3 to 5 miles w1de. In most areas thek’_
~fault planes of the Pleasant Valley Zone are vertlcal w1th

' between a few feet to 100 feet dlsplacement (Doelllng, 1972)
although greater dlsplacement occurs locally. The North e
Gordon Fault Zone, which occurs near the eastern boundary :
‘of the Wasatcthlateau field, is the least exten51ve of

pthe zones The trends'of the faults have a complex pattern.
,,D splacement is generally less than 800 feet (See Plate

2- 1 for a larger scale view of faults within the permlt

area.)
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6.4

GEOLOGY OF THE PROJECT VICINITY‘

~ Plates 2-3, and 3-1 show the'topography of‘the area;l

The permlt area is generally rugged, w1th elevatlons S

varylng from 7,000 to about 10,000 feet above sea‘_'

level. Slopes w1th1n the permlt area Vary from more

than 210% (65 degrees) cast of Star Point to less   7"k

- than 4% (2 degrees) on Gentry Rldge.

6.4.1  Stratigraphy

All of the geologic fbrmationsfexposed Qn Qr;uff‘; “ 

adjacent to the permit area are Cretaceous
members of the Mesaverde group,'withithe ex;,
ception of the North Horn Formation,awhiCh is

Tertiary (See Table 6-1 & Figure 6-2). The minQ

‘able coal seams are located in the Upper

Cretaceous Blackhawk Formation.

~ Star Pqint Sandstone

The Star Point Sandstone, the basal formation

of the Meseverde group (Doelling, 1972), is a

light-colored, fairly well-sorted marine sand-

stone of medium to fine grain (Spieker, 1931).-

- North of the Wattis
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 Canyon;area,'the Star Point Sandstone divides into
~ three tongues. In the project vicinity, the tongues

are essentially fused into one massive cliff-forming

unit. The Star Point becomes thicker to the southeast, '

;fangingvfrom 400 to 460 feet near the eastern edge"r
" of the lease areé to 600 feet @r more near the central

part of Huntington Canyon (Spicker, 1931).

;,BlackhaWk'Fdrmation

o Overlyiﬁg,the Sﬁar Point Sandstone is thg,cdél—béaring
‘  Blackhaﬁk Fd?matién,'the middle'divisioh éf thekMesa+‘
 gyefde group. The Blackhawk consists of alternating' ,
ﬂ séﬁd$tone, shale, and éoal beds,’with thin beds ¢f‘1_

:argilla¢e§ﬁ§ freshwaterllimeStOne occurring ocCééibn—'
' ‘ally.  Thé é¢quence represénts dépositi0nralfefatibns;

~ between littoral and‘lagbonalfseﬂimehts. The formation

is approiimateiy i,OOOkfeet thibk, with‘the‘valdéble .

’;’coal seaﬁsilocated within the.iowef AOO‘feet (Doelling,

B f1972);

 f1The‘$éndstone;béds are fine to medium-grained (Spieker,
"1931)jaﬁd‘ye110w—gray to tan in color (Doelling, | |
}1972).. The saﬁds'of’the Blackhawk are génerally
1cemeﬁted b& calcium ca}bonate.orvsilica, with theé ;‘
eXcéption of a few locéiizéd afeas iﬁvwhich the cement‘,.,'
is aimoSt entirely clay. Iron;is'also present”in ‘

~ the cement of all but the purelwhite'sandstOne‘(Spieker,"“
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1931). An exception togabove'mentloned sahdstone

is the Aberdeen\Sandstone, ahcoarse—grained,‘white ;
sand that'is traceablebfrom'the‘northern~partyof o
theWasatch Plateau coal field southward to the north~k:
western slopes of Gentry Mountaln (Spleker, 1931). |
The generally discontinuous nature of the Balckhawk‘”
and apparent low specific waterlyield (Cordova, 1964)fr‘
indicates that the water yielding capablllties of

 the Blackhawk are only of local 1mportance.

‘Three general typeshof shale, all continental'in
origin, have been identified in the BlackhaWk For-
mation~(Spieker,f1931)' ordlnary clay shale,,carbona;,
ceous shale, and smoke- gray shale | The ordlnary
~clay shale is gray or green, granular, and normally
’soft at the outcrop, the carbonaceous shale is brown ‘

to black ma551ve, and lamlnated, and the smoke—gray

shale is tough and leathery, ‘and in 1ts unweathered

k;state is hard and homogeneous (Spleker, 1931) Shalev' .
;,acts as an effectlve barrler to the vertlcal movement 1:
of water w1thin the Blackhawk Formation. Therefore, ‘7

a significant portion of the water that reachéS*tHer

Blackhawk probably percolates downward'Untilvitlreaohesfiby

a shale layer which causes horizontal movement to

o the surface or another "draln" (1 e. sandstone flnger)'lv7f~‘

within the formatlon
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Castlegate Sandstone

The‘Céstlegate SandStone, generally cohsideredjthe

‘ haéal member of the‘Price Rivét Formation (Spiékef;ht'
1931)'consisté ofkmassive, highly‘résistaﬁt_medium'l
,tohCOafSe%gfained sandstone beds ccntaining; in placeé; t
”conglomerate with a matrix of grlt (Doelllng; 1972) |
'It is thought to be of marine origin (Paul W1er Company,k
1977). Although the Castlegate overlles the Blackhawk
Fotﬁation, it appears barren of coal in the'Plateauf

lease area.

Price River Formation

: The lithclogic characteristics of the Price Riverf
’Formatlon and the underlying Castlegate Sandstone,~ h
are 51m11ar however,vthe Castlegate member is dlfferen--_
tlated from the Price River by its cllff formlng
kcharacterlstlc (Spieker, 1931). Like the Castlegate,
the‘Price River Formation consists ofbmcdium to coaréee
- grainéd sandstone beds with occasional lenses of
‘shale. Althcugh the unitihas‘a high,porosity; its
appéréﬁt-lcw permeability»(CofdoQa; 1964) redﬁcesk

its water yielding capabilities except through fractures.
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’ Nortthorn Formation :

The,youngest geologic formation within the lease 

‘area is the North Horn Formation, which caps’thé

Price River Formation on Gentry Mountaln (Doelllng, f€' 

1972).3 The North Horn, the 1owest member of the

Wasatch Group,‘con81sts of -variegated shales, 1r~‘d'

'regular beds of gray, brown, or cream colored sand~k

stone of various textures, and thln beds of steel-, ,‘&

gray and cream colored 11mestone (Spleker, 1931)

Surficial Deposits = = o -

A few small areas in the eaétermost permifyareéare 
covered with Quaternary gréVel{ Theré‘aré n6 allu;
vial deposits within the area to be af‘feci’:ked'yb,y’i

thelmining. Likewise, the permit area isﬂhot’proﬁei.

to slides.
6.4.2 Structure

Structurally the strata in the Wésatéh Plateau‘ 
generally’dip southerlyr(slightly'southeast'df
southwest) af angles of 1 to 3 degrees."Three'§ ‘;
ma jor north-south trending’fault zones have |

been‘defined in the Wasatch
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Pleteeu Coai Field. Each zone 1s‘the prodﬁct of |
a hlgh block fault with extens1ve minor fracturlng j
‘xw1th1n the graben The Bear Canyon Mlne is located
‘“fln the Pleasant Valley Fault Zone. The vertlcal dlsplace—ef

‘ment. between a few feet and 200 feet plus. A maJor
‘fault separateb the Bear Canyon Mlne from the Traxl
fCanyon Mlne. (Note: Geotechnical sectlon and the> ;g
mine: map for Bear Canyon are located in the appendlx )
‘ DLsplacement on thlS partlcular fault is estlmated ’
to be 220 feet. Durlng the mlnlng of the Bear Canyon u““
Seam several minor faults were dlscovered in the E
*~kTr311'Canan Mine. fhese faults may effect the mlnlhg

- of other seams.

6.5  GEOLOGY OF THE COAL BEDS AND ADJACENT UNITS -

‘_Stratigraphyk

All of the,geologic formation exposed on er-adjaceht to
the‘permit area are Creteceous'members of the Mesaverde
Jgroup, with the exception of the North Horn Formatlon Wthh
“is Terrlary The mlnable coal seams are located in the Upper

,Cretaceous~Blackhalwk Formatlon.
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6.5.1 . Exploration énd' Drilling

6.5.1.1 Test Borings

Co-Op has not done any test borings. A request
was made to Northwest Carbon for the information

from Northwest Carbon concérning'dfillingf?;”t  |

North of the permit boundary which wouldk

be incbrporated into the plan,‘but,the‘reQUest L

was not granted.

The applicant respectfully requests that    i
the division supply the applicant with thé
‘Utatheological‘and Mineral Survey reports
‘referred to in the ACR. See Appendix Gl1.

6.5.2 GEOLOGY

General Stratigraphy

The exposed geologic column, in ascending order,

consists of the Mancos Shale, the Star Point Sandstone,

the coal-bearing Blackhawk Formation and‘thé Castlegate‘
Sandstone Member of the Price River Formation. All‘ 

of these geologic units are Cretaceous in age. The

Star Point Sai...tone through the Price River Formation s
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. composes the Mesaverde Group in this locality.

- The Mancos Shale forﬁs the initial steep slopes rising
from the washes which in turn is overlain by the
initial cliff-forming Star Point Sandstone ("....

‘ thick-bedded to massive beds separated by subordinate

)(1)

Mancos-=like shale''.

The Blackhawk Formatieﬁ is composed of alternating
ksaﬁdstones,'shales, mudstones and coal representing
‘marine, transitional ‘and terrestrial varieties of
sedimentation. Depositional environments of the

- Blackhawk Formation include littoral, lagoonal, estaur-

. :ine and swamp type environments. The Blackhawk outcrops

toeformea,etep and slope topogrephy slightly less
resistant than the Star Point below and the Castlegate
above. Multiple coal seams are found within thef

lower 350 feet of the Blackhawk.

The Castlegate Member of the Price River Formation

makes up a massive, resistent cliff-former above

the Blackhawk.

(1)1972 Central Utah Coal Fields: Sevier-Sanpete,
Wasatch Plateau, Book Cliffs and Emery, Monograph Serles No. 3,
‘ U.G.M.S., H.H. Doelling.
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Structure

~ The Bear Canyon fault, which is part of the north-
south trending Pleasant Valley fault zone, is the

only major structural feature in the study area which |
‘has any effect on the mineability and continuity l,

of the coal. Displacement on this particularyfanlt

is estimated by the author.to be 200'+ iﬁ the‘vicinity
of Bear Creek Campground on the north side of State
Highway 31. The west side of the fault is déwn relative
to the east side. In the vicinity of the Bear'Caﬁyon '
Mine, Section 24, Township 16 South, Range 7'East,

the fault is buried by‘alluviuﬁ, however,‘the fault
trace expresses itself in the fallé in the NWY, Nwk

of Section 24, Township 16 South, Range 7 East and |
displacement at thié point is apparently less than
five feet. Strata immediately bordering'the féult

is disturbed and inconsistent in spatial attitude

with equivalent strata in the study area eaSt of

the Bear Canyon fault. This will no doubt have a
limiting effect on the extent to which coal can be
mined in the immediate viéinity of the fault. The
Bear‘Caﬁyon fault marks the western boundary of the

study area.

~Strata east of the fault are nearly horizontal in

attitude providing excellent mining conditions.
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- Coal outcrops slightly lower in elevation in the
southern portion of the area than in the northern

portion.

Smail faults noted in the field along outcrop were
interpretéd to be largely of non-tectonic origin |
(e.g. landslide and slump) by the authdr.’ Other
‘faults observed did not express displacemeﬁt of su-—

fficient magnitude to be prohibitive to mining.
" Coal

Multiple coal seams are found in the loWer 350 feet

of the Blackhawk Formation as was previously mentioned.
In ascending order the seams are as follows:i Hiawatha,
Blind'Canyon, Bear Canyon and the upper beds,(l)

(see Table 1 - following).

None of the .coal lies at depths of more than‘1,8001
in the study area. Depth should not be a limiting

factor in mining.

It was noted in the field that strata situated at
elevations consistent with the upper beds structual

horizon were badly burned and not of economic importance.



LOWER HUNTINGTON CANYON ' “'FEET&k\'

Upper beds R 0-6

Interval L - 200
Bear Canyon bed | . 0-10 -
Interval | 40-60
- Blind Canyon bed _ 0-10
| Interval ’ - 40-60
Hiawatha ‘ 5-8

Star Point Sandstone

Author's Note: Hiawatha to Blind Canyon interval can

be as great as 110 feet.

- TaBLE 1 (AFTER DoeLLing, 1972)
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