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ABSTRACT

In the summer of 1980, the Archeological-Environmental Research Corporation
conducted a sample unit survey for Coastal States Energy Company in the
Convulsion Canyon/Little Duncan Mountain locality of Sevier County, Utah. A
total of nine sample units was intensively evaluated for cultural resources.
These non-randomly selected sample units included 180 acres for a ten percent

sample of the total 1800 acres within the general project area.

A total of six cultural resource sites was recorded during the survey. Four
previously recorded sites are also evaluated in this report. These sites
include one modern monument and nine prehistoric sites, ranging from lithic
scatters to temporary campsites. None of the ten sites are considered eligible

for nomination to the National Register of Historic Places.
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Chapter I ~ INTRODUCTION

A. General Data on the Project

From July 24 to July 28, 1980, the
Archeological-Environmental Research Corporation of Salt
Lake City (AERC) conducted a sample survey cultural
resource evaluation for Coastal States Energy Company
(CSEC), which owns the Southern Utah Fuel Company Mine
located in Convulsion Canyon/ILittle Duncan Mountain
locality of Sevier County, Utah., Coastal States Energy
Company, desirous of preparing a revised mine plan for
submission to federal and state authorities, requested
that cultural resource evaluations be conducted within
the potential subsidence zone which would comply with
pertinent government legislation, i.e., Executive Order
11593 "Protection and Enhancement of Cultural Environment"
(Federal Register, Vol. %6, No, 95, May 15, 1971), and "The
Archeological and Historical Data Conservation Act of 1974,"
which is an amendment of "The Reservoir Salvage Act of 1960"
(74 Stat. 220)., For additional information on this Coastal
States-Southern Utah Fuel Company development, please refer
to thé mine plan application.

AERC's field evaluations in this locality actually
began in the summer of 1976 as consultant to Southern Utah
Fuel Company to examine eight drill locations and 0.5 miles of
access road. Iater examinations of additional drill locations,
seismic lines, and access roads have been conducted by AERC
for Coastal States Energy Company in 1977, 1979, and 1980 in
the 01ld Woman Plateau area south of Little Duncan Mountain.
A1l AERC research in the mine plan permit area is demonstrated
in Figures 1, 2, and 3, Figure 1 shows the mine plan permit
area locality. Figure 2, consisting of Maps A, B, and C,
shows the locations of all access roads, drill locations, and
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geismic lines evaluated by AERC in the mine plan permit
area from 1976 through the 1980 field season. Figure 3
(Maps A through C) shows all the cultural resources, the
subsidence zone and the sample units situated within the
mine plan permit area. Only significant isolates or
actual cultural resource sites are shown on Figure 3.

AERC's field evaluations in the general project
area include four sites recorded during the projects
specified above and some six sites recorded during the
sample survey initiated for this report. Recommendations
concerning mitigational techniques relative to these ten
sites and other cultural resource evaluations will be
provided in this report.

AERC conducted field work under various U.S.
Forest Service antiquities and special use permits.

The resource inventory included nine sample
units of 20 acres each. This acreage comprised a ten
percent sampling of the approximate 1800 acres situated in
the mine plan area, which is a potential subsidence zone.
Future mining operations in the coal seams beneath the 01d
Woman Platead could result in surface subsidence., The
purpose of this research, therefore, was to ascertain
through non-random sample analysis, the probability for
existence of historic and/or prehistoric cultural resource
sites that would be highly susceptible to subsidence impact.

The surface areas surveyed and locations of
cultural resources are shown on Figure 1, and are situated
within Section 36 of Township 21 South, Range 4 East;
Section 31 and 32 of Township 21 South, Range 5 East;
Section 1 of Township 22 South, Range 4 East; and Sections 5,
6, and 7 of Township 22 South, Range 5 East of Sevier County,
Utah. The project area is situated at the head of the East
Spring Canyon fork of Convulsion Canyon, and around ILittle
Duncan Mountain. The survey area is on an Acord lLakes
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7.5 minute USGS topographic quad and is on lands
administered by the U.S. Forest Service.

All field notes and site data are filed at
AFRC headquarters in Bountiful, Utah, Site reports are
being submitted to the State Historic Preservation Office
as well as to all other relevant government agencies.
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B. Environment and Locality

The project locality is situated on the
northern portion of the 0Old Woman Plateau on the north
side of Convulsion Canyon in Sevier County, Utah., The
project locality is a high elevation plateau with a few
large hills, All the area is surrounded on three sides
by deep, steep-sided canyons. The elevation of the
plateau varies between about 8400 feet and 9000 feet, but
the majority of surface area on the plateau is around 8600
feet ASL. The plateau is bordered on the west by East
Spring Canyon (elevation 7400 to 8000 feet), on the south
by Convulsion Canyon (elevation 6600 to 7200 feet) through
which the main fork of Quitchupah Creek flows, and on the
east by the north fork of Quitchupah Creek (elevation 6600
to 7400 feet). To the north and northwest of the project
locality, the plateau extends farther and increases
slightly in altitude, The main and north forks of
Quitchupah Creek, both perennial streams, meet near the
southeastern corner of the project locality and then flow
generally eastward into Ivie Creek, along the eastern flank
of the Wasatch Plateau.

The high elevations in the project locality
have a strong effect on the local climate. The annual
precipitation is between 12 and 16 inches with half the
amount falling between May and September (Utah Water and
Power Board), although precipitation is generally much
higher to the northwest and lower to the southeast, The
project locality elevation also determines the freeze-free
growing period which is between 60 and 100 days. As with
the precipitation, the project locality is also on a steep
gradient for the freeze-free period with much lower values
to the northwest and much higher values to the southeast,

11



Table 1

Local Mammalian Species

Order Insectivora

Shrew Sorex spp.
Order Lagomorpha

White-tailed jack rabbit Lepus townsendii
Snowshoe rabbit Lepus americapus
Black-tailed jack rabbit Lepus californicus
Cottontail rabbit Sylvilagus puttallii

Order Chiroptera SBats)

Myotis sSpD.

Silvery-haired bat' ‘ Lasionycteris sSpp.
Big brown bat Eptesicus

Red bat Lasiurus Spp.
Long-eared bat Corynorhinus Spp.
Big free-tailed bat Tadarida SpPPp.

Order Rodentia

Squirrels Citellus sSpp.

Chipmunks Eutamius Spp.

Tree squirrel Tamiasciurus hudsonicus
Northern pocket gopher Thomomys talpoides
Beaver , Castor canadensis
Western harvest mouse Reithrodontomys megalotis
Mouse Peromyscus_spp.

Meadow mouse Microtus sSpp.

Wood rat Neotama cinerea

Big jumping mouse Zapus_ princeps
Porcupine Erethizon dorsatum
Marmot Marmota flaviventer
Flying squirrel Glaucomys gabrinus

13



Order Carnivora

Coyote
Wolf

Red fox
Gray fox

Grizzly bear

Black bear
Ring-tailed cat
Mink

Ermine
Long-tailed weasel
Badger

Striped skunk
Spotted skunk
Canada lynx
Bobeat
Mountain lion

Order Artiodactyla

Elk
Mule deer
Mountain sheep

Table 1 (cont'd.)

Lanis Jlupus (no longer
present)
Yulpes fulva

ind longer present)
Ursus horribilis ) NI
{no longer present)

! ericanus
Bassaricus astutus
Mustela vison
Mustela erminea

Mustela frenata
Taxidea taxus
Mephitis mephitis
Spilogale gracilis
ILynx canadensis

Lynx rufus
Felis concolor

Cervus canadensis
Odocoileus hemionus
Ovis canadensis
(no longer present)

The montane ecozone also supports a wide variety
of avian species, some of which are summer migrants. Table 2
lists these species according to Hayward et al, (1976). Those
species which migrate into the area from out of the state are
indicated as summer residents. The other species are present
during the entire year, but generally migrate to somewhat

lower elevations during the winter months,

14



Table 2

Local Avian Species

Coniferous Niche

Red-breasted nuthatch
Golden-crowned kinglet
Ruby-crowned kinglet
Yellow-rumped warbler
Western tanager

Sitta canadensis (summer)
Regulus satrapa

Regulus calendula

Dendroica coronata (summer)
Piranga ludoviciana (summer)

Aspen Niche (Hole nesting)

Tree swallow
Violet-green swallow
House wren

Black-capped chickadee
Yellow-bellied sapsucker
Downy woodpecker

Common flicker

Chipping sparrow
Cassin's finch
Black-headed grosbeak

Western wood pewee
Mountain bluebird
Hermit thrush

Predators

Goshawk

Cooper's hawk
Red-tailed hawk
Golden eagle
Great horned owl

Tachycineata bicolor

Pachycineata thalassina (summer)

Troglodytes aedon (summer)

Parus atricapillus

Sphyrapicus varius

Picoides pubescens

Colaptes auratus

Spizella passerina (summer)

Carpodacus cassinii (summer

Pheucticus melanocephalus
(summer)

Contopus sordidulus (summer)

Sialia currucoides (summer )

Catharus gultatus

Accipiter gentilis
Accipiter cooperii
Buteo jamaicensis

Aguila chrysaetos
Bubo virginianus

15



C. The Prehistory and History of the Region

The prehistoric human activities in the Price
River Basin-Book Cliffs region of east~-central Utah is
divided into four main phases, beginning with the Paleo-
Indian culture phase which was characterized by a big
game hunting subsistence base, augmented by gathering
activities., This phase, which existed ca. 12,000 to 7000
Before Present (B.P.), has been sequentially divided into
the ILlano, Folsom, and Plano cultures based upon diagnostic
projectile points recovered in the western United States.
Clovis, Folsom, and Plano sites have been recorded in
central and western Utah but no Paleo-Indian sites or
materials have been discovered in the project area.
Isolated artifacts from the Plano subphase (ca. 9000 to
7000 B,P.) occur in a higher frequency in the Price River
and Muddy Creek regions than artifacts related to the
previous subspheres. This indicates that population
densities were probably increasing in central Utah during
the Plano which roughly corresponds with the gradual drying
trend of Antev's Anathermal phase.,

The reduction of the great herds in the West,
possibly affected by the aridity of the Altithermal phase
and the increase in population gradually shifted the
subsistence base from big game exploitation to an emphasized
gathering economy which characterizes the Archaic cultural
phase. The Archaic cultures of this general region have
been examined in the Central Coal Project of Utah as
reported by AERC in 1979. Pertinent information from that
reﬁort can be noted:

The utilization of caves and rockshelters
by Archaic cultures in Utah has resulted in good
temporal sequences for the entire Archaic phase.
Radiocarbon dates from Danger Cave (Jennings 1957)

16



verify human inhabitation of the Great Basin as
early as 10,000 B.P.,, but the artifacts retrieved
from the lowest levels of Danger Cave are not
diagnostic of any recognized culture group.

In addition to Danger Cave, Hogup Cave

éAikens 1970) in the Great Basin, Sudden Shelter
Jennings, Schroedl, Holmer 19805 in the southern
Wasatch Mountains and Cowboy Cave, (Jennings et al.
in preparation) in southeastern Utah, have all
supplied important data pertinent to the
development of a cultural sequence for the Archaic
inhabitants of Utah. The Archaic has been divided
into four phases based on changes in both
rojectile point types and population densities
%Schroedl 1976).

The Black Knoll subphase begins at
approximately 8300 B.P. and continues until about
6200 B.P. based on generalized gathering and
hunting techniques. A large variety of plant,
animal, and insect resources was utilized. Hunting
was primarily limited to deer and mountain sheep,
although antelope and bison were also utilized.

The trapping of rabbits and small rodents was also
an important source of protein.

The prevalent utilization of caves and
rockshelters as habitations in conjunction with the
aridity of the area has resulted in conditions
suited to the preservation of normally perishable
materials., Due to the excellent preservation, it
is known that the spear thrower (atlatl) was the
implement used for hunting. The atlatl was used
with a two- or three- component shaft and stone dart
point throughout the Archaic phase., The Black Knoll
subphase of the Archaic was characterized by two
types of dart points, the Pinto and the Northern
Side-noteh (Schroedl 1976).

, The Castle Valley subphase of the Archaic
began about 6200 B.P., and ended about 4500 B.P.
Subsistence techniques and the utilization of caves
were the same as the earlier Black Knoll subphase but
dart point styles changed and also diversified, Dart
points such as Rocker Base, Sudden Side-notch, and
Hawken Side-notch appeared early in the Castle Valley
subphase and continued to be utilized until the end.
During the later part of the Castle Valley subphase,
Humboldt dart points appeared and quickly became the
dominant style (Schroedl 1976).
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The Green River subphase of the Archaic
began about 4500 B.P., ended about 3300 B.P.,
and has a western and eastern variant (Schroedl
1976). Both variants are characterized by
subsistence techniques unchanged from earlier
Archaic subphases. The two variants are
distinguished by differences in dart points.
Gypsum and San Rafael Side-notch dart points
are associated with the eastern variant. The
dart points of the eastern variant exhibit a
Plains influence.

The Dirty Devil subphase of the Archaic
began about 3300 B.P. and has been given an
arbitrary termination date of 1500 B.P. (Schroedl
1976). Subsistence techniques were unchanged
during the early portion of the subphase, but
evidence of corn horticulture in the late Dirty
Devil subphase has been found at several locations:
Cowboy Cave (Jennings et al. in preparation),
Cottonwood Cave in western Colorado (Hurst 1948%
and Clyde's Cavern in central Utah (Winter 1973
At all three locations, corn caches were found
which dated generally between 1600 and 2000 B.P.

The dart point most characteristic of the
Dirty Devil subphase is the Gypsum point which
continued from the Green River subphase. The
very late portion of the Dirty Devil subphase
evidences the advent of the bow and arrow., At
Cowboy Cave (Jennings et al. in preparation),
Rose Springs arrowheads were recovered from the
uppermost level and were dated between 1500 and
1600 B.P.

The entire Archaic phase is characterized
by a gathering and hunting subsistence mode and
a sequence of dart point styles which have been
defined through the analysis of excavated cave
and rockshelter sites. Transient habitation of
these caves during the annual migratory round
is the most widely accepted interpretation of
the Archaic subsistence pattern.

The atlatl was the universal Archaic hunting
implement until the very last centuries of the
Archaic phase, However, the advent of the bow and
arrow around 1600 to 1500 B.P. does not seem to
have eliminated the utilization of the atlatl
during the late Archaic. Gypsum dart points

18



continued to be manufactured even after the
appearance of Rose Spring arrowheads at Cowboy
Cave (Holmer in Jennings et al. in preparation).

The last centuries of the Archaic also
witnessed the first evidence of corn horticulture
(Hauck 1979:66-69).

The Fremont culture of Utah extended over the
greater part of that state from the Salt Lake and Uintah
Basins on the north to the Henry Mountains and the Virgin
River headwaters on the south. The Fremont variants of
the Uintah Basin and the San Rafael-Price River regions
have been dated between 1500 and 700 B.P. This culture
utilized an economic base including both a hunting-
gathering subsistence and horticulture. In addition to
their dependence on the bow and arrow, these people
maintained village settlements and developed technologies
in ceramics and stone architecture, undoubtedly influenced
by the Anasazi cultures of southern Utah, Movement
between the Uintah Basin and the Price River Basin was
accomplished through Nine Mile Canyon where numerous
Fremont sites have been recorded. Since Soldier Creek,
which lies in the project area, leads east directly to the
headwaters of Minnie Maud Creek in Nine Mile Canyon, there
is a high probability of extensive Fremont activity élong
Soldier Creek.

The Shoshonean phase extended from ca. 650 B.P.
into the Historic period. Their subsistence base was
primarily oriented to seasonal hunting and gathering
activities; however, there is ethnographic evidence of
horticulture being practiced by Utes in the Fremont River
valleys of southern Utah, Small Shoshonean familial bonds
(Ute, Paiute and Shoshone peoples) utilized the bow and
arrow for hunting and warfare, constructed brush surface
shelters, and manufactured distinctive gray to tan ceramic
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vessels., The Desert Side-notch point and thick, sand-
tempered grayware are distinctive artifacts from the
Shoshonean phase in central Utah.

The Historic period in east-central Utah
is divided into three phases: Early Historic, Agricultural
Settlement, and Mining Developments,

The Early Historic period is characterized by
the introduction of BEuro-American trading, exploration and
fur trapping which affected the aboriginal populations in
Utah beginning in the Seventeenth century. The Dominguez-
Escalante Expedition of 1776-1777 brought the first known
Spanish contact in central Utah; however, their expedition
map is quite accurate concerning the Price River Basin,
suggesting previous Spanish activity in the basin., By the
early 1800s, and until 1840, the fur trade was active in
Utah, Trappers, traders, and explorers included members of
the Arza-Garcian expedition of 1813, Antoine Robidoux,
Jedediah Smith, William Ashley and Peter Skeen Ogden. The
fur trade began its decline after 1840 as a result of
changes in Buropean and eastern American fashions which
caused a serious social-economic impact on the Ute Indian
fur trading in Utah (Hauck 1979:78-80).

The settlement of Utah, beginning in 1847 by
Mormonvpioneers, gradually brought widespread agricultural
development into Utah. Mormon settlement of the Price River
Basin was not initially accomplished due to hostile Ute
bands residing on the east of the Wasatch Range (O'Neill
1973)., The establishment of military control over the Utes
and their relocation to the Uintah Reservation in 1877
brought the first settlements in Castle Valley. By 1880,
Emery County, which included all of present-day Carbon
County, was created by the Territorial Legislature (Lever
1898:593), Present-day settlements in the general locality
include the towns of Huntington, Ferron, Castledate, Emery,
and Salina,
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Coal mining in the project area was first
begun in 1853 with the Gunnison Expedition's discovery
of coal deposits situated three miles east of the modern
town of Emery. The first attempt to exploit the coal
resources of the general locality occurred in 1875 at
Connellsville in Huntington Canyon on the east slopes
of the Wasatch. Various mining activities were initiated
along the Wasatch after that date, e.g., Pleasant Valley,
Winter Quarters Canyon, and the Mud Creek Mine (from 1875
through 1882). By 1888, the Castle Gate Mine was
operational and in 1899, a mine at Sunnyside had begun
production (Hauck 1979:84-86).
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D. Previous Investigations in the Project Area

Previous investigations within the mine plan
permit area have been conducted by AERC archeologists
between 1976 and the summer season of 1980. AERC began
its research in the project area in June, 1976, when
F. R. Hauck evaluated eight potential drill locations
and one access road for cultural remains. In the report
for this project, (SUFC-76-1) which was dated June 16,
1976, AERC reported the evaluation of cultural resource
sites 425v983% and 984 (incorrectly labeled at that time
as 425v761 and 762). In addition, a Cascade bipoint was
recovered as an isolate artifact during the project (see
Figure 4H). The locations evaluated during this and the
subsequent projects are shown in Figure 2.

ABRC staff archeologist, Dennis Weder,
evaluated two drill locations and a short access road in
the project area during the 1977 season. The AERC report
(CSEO-77 -3) which was prepared on May 9, 1977, stated that
no cultural resources were observed or recorded during the
project.

Two projects were conducted in the mine plan
permit area by AERC in 1979. Report CSEC-79~1, which
was prepared June 14, 1979, details the evaluation of
fifteen drill locations, two access roads, and eleven
proposed seismic lines. One single cultural resource site
(AERC 268/1-425v1353) was recorded during this project.

On September 4, 1979, a report for CSEC-79-4 was prepared
which described a surface survey performed by Andrew J.
McDonald of AERC. Mr. McDonald evaluated eight drill
locations and four access roads for prehistoric and historic
cultural resources. No cultural resource sites were found
during this survey although scattered isolate lithic flakes
were observed.
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AERC's most recent research in the project
area was reported on August 22, 1980, as project CSEC-80-3.
V. Garth Norman, an AERC staff archeologist, conducted an
evaluation of four drill locations and access routes in
the mine plan permit area. Mr., Norman reported on
prehistoric archeological site (AERC 474R/1-42Sv1441).

Previous investigations within the general
area adjacent to the mine plan permit area have been
conducted by Brigham Young University in 1977. Three sites
(42Sv1065, 1066, and 1067) were recorded in the bottom of
Quitchupah Canyon. Also in 1977, AERC conducted a sample
survey inventory throughout central Utah and evaluated two
quarter sections near Duncan Mountain, Sites 42Sv1029,
1030, and 1031 resulted from that expedition. In the early
summer of 1980, a U.S. Forest Service archeologist recorded
site 425v1386 near the head of Duncan Draw.

The Coastal States Energy Company mine plan
permit area is within that portion of Fishlake National
Forest which was designated as the "Forest South" planning
unit during the 1977 cultural resources evaluation of
central Utah conducted by AERC. Some 25 sample quarter
sections were intensively evaluated, with a total of 41
sites recorded in this planning unit (see Hauck 1979:Table
5-50, Fig. 5-13). |

- The National Register of Historic Places has
been consulted and no registered sites will be affected by
this project. No registered sites are situated within the
project area; the closest sites on the National Register
are situated in Township 23 South, Range 4 East.
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E. Research Design

AERC's research design, developed for the
Convulsion anyon project area, consists of the following:

1. The determination of presence or absence of

a continual sequence of Paleo-Indian, Archaic,
Fremont, and Shoshonean utilization of the
project area, and the local manifestations of
these cultural phases when present;

2. +the determination of presence or absence of
cultural materials which demonstrate the
utilization of the Little Duncan Mountain
locality;

%3, the determination of which types of prehistoric
cultural activity were conducted in the project
area based upon patterns in artifact associations
. or predominance of particular types of sites;

4, +the determination of presence or absence of
of early historic Euro-American habitation,
trapping, trade or travel within the project area;
and

5, +the determination, on a regional level, of
whether the sites in the project area contained
any remains demonstrating local interaction between
the Sevier and San Rafael vaiants of the Fremont
culture.

AERC hypothesized that a high density of
limited activity sites would cluster along the -head of East
Spring Canyon in association with supposed game trails and,
accordingly, selected sample units to test the hypothesis.
Prehistoric limited activity sites would include small
1ithic scatters, small surface quarries, hunting sites, and
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kill-butchering sites. (The minimal definition of a
limited activity site is an association of four or more
flakes and/or lithic tools and/or ceramic sherds observed
within the original context of deposition.)

Other prehistoric site types which could occur
in the project area include rock art panels, temporary and
extended campgites, rockshelters, and surface quarries,
These sites wére expected to have a low density in the
project area because of the absence of any permanent water
resources and because of the elevation and exposed nature
of the plateau.

Historic period sites within the project
locality are unknown except for a monument to Jack Addley
who was struck by lightning in 1938,
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Chapter II - METHODOLOGY

A, Pield Research

During July, 1980, a cultural resource
inventory of nine sample units was conducted by AERC
for Coastal States Energy Company in the Convulsion |
Canyon project area around the Little Duncan Mountain
locality of Sevier County, Utah.

V. Garth Norman of AERC was in charge of the
field crew with F. R. Hauck as the principal investigator.
Survey crew members consisted of Bunny Melendez, Monika
Williams, and Brooks Britt.

The survey area is between the 8320 and 8800
foot ASI contours within the upland zone where future
surface disturbance resulting from subsidence could occur.
This potential for subsidence disruption was identified
by Coastal States Energy Company personnel as lying within
a 1785 acre area (see Figures 1 and 2). A ten percent
surface survey involving 180 acres within nine selected
units in this subsidence zone of about 1800 acres was
intensively surveyed by an AERC crew in late July, 1980.
The selection of these sample units was made by AERC based
upon an analysis of the terrain involved and the potential
within the different land-form features for containing
significant cultural resource sites, historic as well as
prehistoric, which would be susceptible to extensive
damage from future subsidence. As is demonstrated in
Figure 3a through c, some nine sample units of 20 acres
each were selected utilizing this biased strategy.

Locations of the sample units and their land
ownership and acreage are shown on Table 3 (see maps for
specific locations):



Table 3

Sample Unit Acreage Location Ownership

1 20 ?21S., RS5E., Sec. 31 U.S. Forest
2 20 m215., RSE., Sec. 31 "
3 20 721S., R5E., Sec. 32 "
4 20 721S., R4E., Sec., 36 "
5 20 T225S., RSE., Sec. 6 "
6 , 20 722S., R5E., Sec. 6 "
7 | 20 722S., R5E., Sec. 5 i
8 20 722S., RSE., Sec. 6, 7 "
9 20 722S., R5E., Sec. 7 "

The extremely complex nature of the canyon sldpes
precluded these surface areas from being considered in this
sample survey; a large portion of mineral lease area under
study lies on steep terrain which is inaccessible., A large
portion of the uplands is in montane ecozones around Duncan
Mountain and Little Duncan Mountain where site potential is
minimal. The remaining lower levels of uplands were sampled
selectively in areas of moderate to high site potential.
Sample unit 4 was selected at the head of East Spring Canyon
because it is the major access between Convulsion Canyon and
the uplands. Unit 1 is in a saddle at the extreme head of
the upland drainage into this canyon., Unit 2 is on a gentle
sloplng drainage between units 1 and 4, Units 5, 6, 8, and 9
are in saddles and at the head of tributary drainages of East
Spring Canyon. Units 3 and 7 are relatively flat areas on
the east base of Little Duncan Mountain and on the rim of
Convulsion Canyon.

All inventoried sample units were examined by
performing parallel transects with the survey personnel
spaced approximately 15 meters (50 feet) apart. Shorter
intervals and zigzag transects were utilized for intensive
examination of specific areas judged to be of high site
potential.
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A total of 16 archeological sites and one
historic monument has been recorded in the general project
area, Nine of the archeological sites and the historic
monument are located in the permit area. Four of these
sites (425v984, 42Sv985, 42Sv1353, and 42Sv1441) were
recorded under separate consulting projects undertaken by
AERC. The remaining six sites (425v1435 through 425v1440)
were recorded during this sample survey.

, All cultural resource sites were recorded on
Bureau of Land Management site forms, photographed,
sketched, and their locations marked on an Acord Lakes
7.5 minute USGS topographic map. Site reports for all
relevant government agencies are included in an appendix
to this report.
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B, laboratory Research

The analyses performed in the laboratory for this
project concerned the evaluation of projectile points,
miscellaneous lithics and ceramic fragments., ]

Projectile point analyses included identification
of manufacturing techniques, e.g., heat treatment, blank and

. preform preparation, edge grinding, edge reworking and use

wear analyses, Arrow and atlatl points were catalogued
according to type.

The evaluation of mlscellaneous lithies involved
obsidian trace element analysis and the identification of
various tool styles and manufacturing techniques.

Ceramics collected during the performance of the
field survey were examined to determine manufacturing

 ~technique, paste and temper composition and surface preparation.
~ Sherds were later catalogued according to type and variety. |

A representative sample of diagnostic artifacts were
collected during three separate survey programs in the permit
area beginning in 1976. Sites which were involved include -
425v1435 (six sherds), 425v1436 (one biface, three projectile
p01nts, and three obsidian flakes for trace element studies),
425v1437 (one point tip, one drill midsection, one sherd),
425v1438 (two points). A total of six isolate projectile
points was also collected including 10R/X1, 2604A/X1 and 2,
473N/X1, and 455N/X1 and 2. o

These projects were conducted under various short
term U.S. Forest Service special use permits and under Region 4
permits issued by the Regional Forester. These permits were
not numbered as is the practice in the Department of Interior.
Minimal collection of a representative sample of diagnostics
was permitted.
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C. Artifact Inventory and Analysis

‘ Chronological evaluations of prehistoric
sites were accomplished through artifact correlation
with established types and varieties. The various
projectile point types collected from the field were
generally identifiable with similar Great Basin, Eastern
Great Basin, Colorado Plateau, and Western Plains types.
Ceramics were evaluated for type, and thus correlated
with the types and varieties of local Utah wares.

Table 4 contains a listing of artifacts
observed according to survey unit and site number, followed
by sites recorded during other projects. Diagnostic
isolates were assigned a field number and their locations
were designated on Figure 3.

Table 4
Sample AERC Permanent Artifacts
Survexfﬂhit Site No. Site No,
1 455N/5 425v1439 1 biface scraper
1 retouched flake
primary & secondary
flakes
v isolate ‘biface scraper
2. 455N/X1 (isolate) 1 Humboldt point
isolate chert stone shatter
3 only isolates observed various chert flakes
turtleback scraper
knife midsection
chert stone shatter
2 retouched flakes
1 Cascade bipoint
(AERC 10/X1)
4 455N/1 425v1435 Emery Gray ware

Snake Valley B/w

Snake Valley gray ware

1 mano

chert & quartzite flakes
bone awl
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Sample
Survey Unit

4

"

6
7
8
9

Table 4 (cont'd.)

AERC Permanent
Site No. Site No,
455N/2 425v1436
455N/3 425v1437
455N/4 425v1438

isolate artifacts
observed

no sites
no sites
no sites

isolate artifact

Outside Units

observed
455N/6 425v1440
474R/1 425v1441
10R/1 428v983
10R/2 425v984
260A/1 425v1353%
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Artifacts

1 Bull Creek point
1 Sudden side-notch
point
2 knife fragments
obsidian, quartzite
chert flakes

Emery Gray ware

1 point tip

1 point midsection
1 biface

chert flakes

1 Elko side-notch

1 stemmed-tonged point
chert flakes

1 biface

1 retouched flake

core shatter
chert flakes

chert flake

historic monument
chert flakes

chert flakes

point midsection
point squared base
chert flakes

chert flakes



Table 4 (cont'd,)

Sample %ERG Permanent Artifacts
Survey Unit ite No, Site No.

OQutside Units

" 455N/X2 isolate
observed Flko side-notch

u 260A/X1 isolate
observed Blko corner-notch

Some 11 diagnostic artifacts inventoried in
Table 4 were observed during the sample survey and other
consulting projects in the study area. Culturally diagnostic
remains were of prehistoric origin including ceramics of
three types from two sites, three different diagnostic
point types from two different sites, and three isolates.
No Historic period artifacts were observed in the sample
survey.

Figure 4 shows the diagnostic artifacts
inventoried from the subsidence zone and the mine plan
permit area.
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ACTUAL SIZE

FIGURE 4
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Chaptér III - CULTURAL RESOURCE DESCRIPTIONS

A. Site Analyses

Six previously unrecorded cultural resource
sites were located during the general inventory, all of
which are situated at the head of the East Spring Canyon
drainage, between Duncan Mountain and Little Duncan
Mountain. A brief summary of the pertinent site
characteristics is shown on Table 5. Included in Table 5
are four sites recorded by AERC within the survey area
during other consulting projects. |

Based on the definitions of cultural resource

significance (see Chapter IV), two of the cultural
resource sites listed in Tables 5 and 6 are considered
eligible for nomination to the National Register of Historic
Places (NRHP)., The four prehistoric sites and one modern
site (428v1440) classified as CRRS:S-3 are not candidates
for nomination to the National Register of Historic Places.
Site 455N/1 (425v1435) was being considered for recommendation
to the National Register by the.Richfield District Office of
the U.S. Forest Service, but recent vandalism has destroyed
over 80 percent of the site.
| The remaining three sites were recorded as
CRRS:5-~4 status, i.é., having minimal scientific value
(no temporally diagnostic remains or depth potential).
Should additional historic and archeological research provide
information showing that any site has greater cultural value
than is presently assigned, the site rating will be adjusted
accordingly.

Figure 3a-c are maps which locate the ten sites
as well as the valuable isolated artifact finds. Additional
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Table 5

Cultural Resource Site Summary

AERC ‘Permanent Site_ Type Culture
Site No, Site No,
‘1OR/1 425v983 Lithic scatter Unknown
10R/2 425v984 Lithic scatter & Unknown
temporary camp
2604/1 42Sv1353 Lithic scatter Unknown
455N/1 425v1435 Rock shelter Fremont
455N/2 425v1436 Lithic scatter & Fremont to
_ quarry Early Archaic
455N/3 425v1437 Lithic-ceramic Fremont
scatter/temporary
camp
455N/4 425v1438 Lithic-ceramic Fremont/Early
scatter to late Archaic
455N/5 425v1439 Kill-butcher Unknown
455N/6 425v1440 Modern monument Euro-American
4T4R/ 425v1441 Lithic scatter & Unknown
. quarry
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‘ information on these sites is contained in the site
reports which are being proided to all relevant government
agencies as an appendix to this report.
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B. Comparative Resource Analysis

All ten sites situated in the subsidence
zone of the mine plan permit area are prehistoric except
for a modern monument (42Sv1440). Two of these sites
(15%) are rockshelter sites; three others (23%) are lithic-
ceramic scatters, two of which are also possible temporary
campsites. An additional seven sites (54%) are lithic
scatters; two of these show surface quarry activity and one -
is a kill-butcher site.

Cultural resource sites are found in three
general areas. Site density is heaviest near the rim of
0l1d Woman Plateau along the upper shallow drainages related
to Convulsion Canyon. Some six sites (42Sv1435 through
42Sv1439 and 42Sv1441), or 46% of the 13 sites, are
situated along the upper drainages at the head of East
Spring Canyon. This area was sampled by four sample units
and four earlier drill locations. In addition to these
sites, other isolate tools and flakes were observed in
Units 1, 2, and 5 (see Table 4).

| The absence of cultural resources in Sample
Units 6, 8, and 9 (only one isolate flake was observed in
Unit 9) may be attributed to two factors: the drainages
into East Spring Canyon are relatively steep, and residual
surfaces are rare, dominated by a combination of extensive
vegetation cover and eroded surface resulting from logging
activity.

Cultural resources are also concentrated in a
second general area along the rim of Quitchupah Canyon at
the east base of Little Duncan Mountain, This area was
sampled by Unit 3 and three earlier drill location
evaluations conducted as separate projects, Various isolates
in Sample unit 3 (see Table 4) and the two sites (425v983 and
425v984) along the rim northward, reveal that rather
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extensive hunting activity occurred along the rim
where game movement is somewhat restricted by terrain.
Site 425vi1353, a lithic scatter on a southeastern point
of the plateau, is in a similarly restricted area. ]
Artifacts collected or observed by AERC
personnel in various projects conducted from 1976 to 1980
in the mine plan permit area demonstrate a wide range of
cultural activity. The Plano phase of the Paleo-Indian
period may be represented in the possible Cascade bipoint
collected in 1976 (see Figure 4H). The Early to Late Archaic
cultural phases in east-central Utah are reflected in
artifacts A, B, D, F, and G of Figure 4. These artifacts
include a Humboldt point, one Sudden Side-notch, and two Elko
Side-notch points. In addition, an Elko Eared point, which
was not sketched in the field, was observed in 1979 in the
project area. '
_ Fremont activity in the mine plan permit area
is demonstrated on three different sites, all located within
Sample unit 4. These sites feature the San Rafael variant
as determined by ceramics at 425v1435, a Bull Creek point
(see Figure 4E) observed on site 425v143%6, and some Emery
Gray ware observed on site 42Svi437. No Shoshonean activity
in the mine plan permit area has been observed during the
various archeologiCal evaluations which have'been conducted.
No historic sites, i.e. pre-1930, have been
identified in the mine plan permit area. Isolated historic
~artifacts, however, have been observed in the Convulsion
Canyon bottom and on slopes adjacent to the existing mine
at the fork of Mud Spring Hollow and East Spring Canyon.
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Chapter IV - EVALUATIONS AND RECOMMENDATIONS

A, Resource Significance Evaluations

An evaluation of site significance for the
ten sites situated within the Convulsion Canyon mine
plan permit area is presented in Table 6. Here the site
quality indicators are presented with a statement on
site condition. The field assessment of significance
utilizing the CRRS system is best explained by quoting
from the BIM definition sheet:

Cultural Resource Rating System

The following criteria are establiBMed as guidelines.
The Bureau recognizes that the assignment of a
particular rating is a professional judgment; however,
the rationale of these judgments will be explicitly
documented as part of the evaluation process.

Assign an evaluation rating (S1, S2, S3, S4) to each
site according to the following guidelines and record
on the BIM form 6400-3:

S1. S1 sites are those sites which are
worthy of preservation jin situ. In general, they
are sites in relatively good condition with
integrity (both internal and external); and are
unique or representative; and/or have associations
with important events or personages; and /or have
yielded, or have a clear potential for yielding,
highly significant scientific or educational
information,

S2. S2 sites are those sites which contain
important scientific or educational data but yet
are not worthy of preservation jn situ. They are
generally not particularly unique, representative,
nor do they have important associations. Many
contemporary sites may be 52 sites because, although
they cannot be clearly and immediately assessed as
such, they may become highly significant when
evaluated from a future historical perspective.

S3. S3 sites are those sites whose main worth
are their potential for contributing data in regards.
t0 solving larger problems, such as reconstruction of



paleo-environments and human use patterns. These
kinds of sites generally show little concentration

of artifacts, few features, no important associations,
and little or no uniqueness or representativeness.

'S4. S4 sites are those sites which have
minimal information retrieval possibilities, or
which have no integrity, uniqueness, representativeness,
or no important associations.

No sites were accorded CRRS:S-1 significance.
Pwo sites were rated as CRRS:S-2 while five sites were of
CRRS:S~3 value., The remaining three sites have been given
a CRRS:S-4 rating.

The two sites (425v1435 and 42Sv984) have been
given an S-2 value based on the potential for additional
information through archeological excavation. Should
future research on any one of these sites provide new
data relative to significance, the CRRS rating will be
appropriately upgraded.
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Site

425v1435
425v1436
425v1437
425v1438
425v1439
425v1440
425v983

42Sv9o84

42Sv1441
428v1353

Table 6

Site Significance

Qual;tx’e Condition CRRS Value
Rating
c, & ' Poor S=2
g Poor S-3
g Poor S=3
g Poor S-3
- Poor S-4
- Good s-3 **
c, 8 Poor S=3
c, & Good 5-2
8 Poor S=4
| - Good S=4

* AERC Quality indicators are:

a)
b)‘

c)
a)

e)
£)
g)
h)

i)

*%

size or layout is unique;

quantity and/or quality of artifacts is
unique;

depth is indicated;
environmental location is unique;

unique artifacts, architecture, art
or structure exist;

condition is excellent for preservation of
materials or data;

site contains specific cultural data revelant
to temporal and spatial identifications;

site is scene of an important event; and
site is associated with an important person.

Jack Addley was killed on the location by lightning in

1938, He was a native of Emery, Utah and was in the

area
when
the
at t

either guarding a herd of livestock or prospecting

killed. Local friends erected the monument after
body was recovered, Jack's horse, Star, is buried
he site.
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B. National Register Criteria of Eligibility

Application of the National Register

Criteria of Eligibility, defined under 36 CFR 60,6, to
each of the ten sites that are situated in the mine plan
permit area provides the following information:

a) None of the ten sites "are associated with
events that have made a significant contribution
to the broad patterns of our history;" or

b) none of the ten sites "are associated with
the lives of persons significant in our past;"
or

c) none of the ten sites "embody the distinctive
characteristics of a type, period, or method of
construction, or that represent the work of a
master, or that possess high artistic values, or
that represent a significant and distinguishable
entity whose components may lack individual

distinction.®

The two CRRS:5-2 sites (42Sv984 and 42Sv1435)

have both "yielded or may be likely to yield information

important in the prehistory" of the region.

Neither site,

however, appears to be of such a high caliber of
significance to presently warrant CRRS:S-1 status as

eligible for nomination as a National Register site.

This

evaluation is based strictly upon site evaluation in the

field.,
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C. Discussion of Impact Potential on Cultural Resource Sites

Direct impact potential of cultural resource
sites is related to the possible subsidence of surface
areas that could be affected in the future by the removal
of coal seams within the project area on Old Woman
Plateau (see Table 7).

Direct impact stemming from project
development, e.g. bulldozing, portal development, etc.,
is not being considered in this report since direct impact
to archeological sites due to these kinds of activities is
being mitigated through avoidance procedures by AERC.
Inasmuch as no historic or prehistoric site types which are
susceptible to extensive disturbance from subsidence are
known within the subsidence zone, the potential for direct
impact of these types of sites is considered to be nil.

The Addley monument (42Sv1440) could sustain some damage
from subsidence but its historic value is minor, and its
crude stone construction could be easily replaced.

Indirect impact is a greater threat to the
archeological sites. This, however, would result
primarily from non-project related hunting and camping
activity by casual visitors and not from mining operations.
Three sites (42Sv1435, 42Sv1436, and 42Sv1i437) are the
most Vulnerable because of their extent and accessibility.
They have already sustained considerable impact from
vandalism.,

43



Table 7

Cultural Résource Impact Potential

Posgiglé

Site CRRS Indirect Impact Agent Figure
Status Direct Impact Reference¥**
Impact¥*
425v1435 S-2 Mining High Vandalism %a, b,
operations
425v1436  S-3 Mining High Vandalism 3a, b,
operations
425v1437  S-3 Mining High Vandalism 3a, b,
perations
425v1438 S-3 Mining Low Vandalism 3a, b,
operations
425v1i439 S-4 Mining Low Casual 3a
operations visitors
425v1440 S=3 Mining Low Casual 3¢
operations visitors
425v9383 S~3 Mining Low Casual 3a
operations visitors
425v984 S5=2 Mining Low Casual 3a
i operations visitors
425v1441 S-4 Mining Low Casual 3c
operations visitors
425v1353  5-3 Mining Low Casual 3b, €
operations visitors

¥ impact specifically limited to subsidence

*¥* maps showing location

44



A

D. Recommendations

There are three basic kinds of adverse impact
which can occur to both known and unknown cultural
reSOurce.sites in the mine plan permit area. )

The first of these is direct or project-
related disturbance resulting from development activities,
Ongoing archeological consultation with Coastal States
Energy Company can preclude direct impact of any kmown
or unknown sites during any phase of project development.
AFRC, therefore, recommends that the Coastal States Energy
Company policy be continued involving archeological -
evaluations of surfaces prior to initiating exploration
or developmental projects in the mine plan permit area.

The second aspect of adverse impact which may
occur in the mine plan permit area relates to vandalism
of sites. To curtail this activity, AERC suggests that the
Coastal States Energy Company (and the Southern Utah Fuel
Company) administrators acquaint all personnel with the
federal antiquities laws concerning the preservation of
cultural resource sites. AERC further recommends that all
field personnel be made aware df-the value of the resources
and be watchful for visitors into the mine plan permit area
who may be intent on destroying cultural resource sites.
Site 425v1435 has been extensively vandalized during the
summer of 1980. AERC recommends that basic testing of this
rockshelter site in the mine plan permit area and, although
extensively damaged, it still has value in aiding and
understanding the prehistory of the project area. If
vandalism within the project area continues, this site and
others will lose all value for future research.

The third type of adverse impact which can
occur in the mine plan permit area is disruption through
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subsidence. With the future removal of coal seams under
the Old Woman Plateau, the potential increases for future
disturbance of the surface of the plateau. Extensive AERC
surface evaluatlons conducted from 1976 through 1980
involving both sample survey, drill location evaluation,
access road evaluation, and seismic line evaluation have
demonstrated that no architectural cultural resources
which would be highly susceptible to subsidence exist
in the mine plan permit area or, more specifically, within
the subsidence zone. The limited activity sites which are
the most common within the praoject area involve prehistoric
1lithic scatters and hunting and camping sites. Depth
potential on these types of gsites is generally low in this
areaj hence, should subsidence occur in the future, only
marginal or no disruption of these sites is anticipated.
AERC, therefore, concludes that subsidence does not
constitute a viable potential impact to any significant or
susceptible cultural resource sites situated within the
mine plan permit area.

| The mitigative and avoidance comments
presented herein are considered sufficient to provide
a high level of protection to the cultural resource sites
which are situated within the permit area. AERC recommends
that Coastal States Energy Company be granted a cultural
resource clearance based upon these recommendations to
facilifate their future mine development and exploration,
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FEDERAL COAL LEASE NO. U-47080



ABSTRACT

As an extension of the 1980 study for Southern Utah Fuel Company, Archeo-
logical Environmental Research Corporation (AERC) conducted a sample survey
cultural resources evaluation of the U~47080 lease area in January of 1981.
Through non-random sample analysis, nine sample units were inventoried

totaling 120 acres, for a 10 percent sampling of the total 1,160 acres
within the lease area. ’

During the survey, three archaeological sites were recorded. These sites
are small, prehistoric lithic scatters in poor condition with unknown
cultural affiliation. None of the three sites is considered eligible for
nomination to the National Register of Historic Places. The following
presents the AERC report for the U-47080 lease area.
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"GENERAL DATA ON THE PROJECT:

From January 28 to January 30, 1981, V. Garth
Norman of the Archeological-Environmental Research
Corporation conducted a sample survey cultural resources
evaluation in the Duncan lMountain locality Emergency Lease
Area for the Southern Utah Fuel Company (SUFC), a division
of Coastal States Energy Company. This evaluation is an
extension of the 1980 study, with this report as an
addendum to AERC Paper No. 20 entitled Intensive Archeological
Surface Evaluations and Sample Survey of the Southern Utah

‘Fuel Company Coal lMine in Sevier Countv, Utah (see Hauck et al.

1980).

The resource inventory included nine sample units
ranging from 10 to 25 acres each, totaling 120 acres, and are
numbered in sequence from 10 to 18 in order to continue the
sequence established in the 1930 study. This acreage comprised
a ten percent sampling of about 1160 acres in the Emergency
Lease area, As with the previous study, the purpose of this
research was to ascertain, through non-random sample analysis,
the probability for existence of significant historic and/or
prehistoric cultural resource sites that could sustain adverse
affect from subsidence occurring as a result of future
underground mining operations.

The surface areas surveyed and locations of cultural
resources are shown in Figure 1, and are situated within
Sections 25 and 36 of Township 21 South, Range 4 East, and in
Section 30 of Township 21 South, Range 5 East, in the Fishlake
National Forest lands of Sevier County, Utah. The project
area is situwated on the northwest corner of the 1980 Mine Flan
area, and is located between 8280 and 5200 foot ASL contours
on Duncan Mountain and adjacent foothills to the south of the
South Fork of Quitchupah Creek (sec Figure 1).
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All field notes and site data are filed at AERC
headquarters in Bountiful, Utah. Site reports are being
submitted to the State Historic Preservation Office as well
as to all other relevant government agencies,

Please refer to the initial report (AERC Paper
No, 20) for details of Prehistory, Environment, Previous
Investigations, and Research Design.



FIELD RESEARCH:

A biased selection of sample units was made by
AERC based upon an analysis of the terrain involved and the
high relative potential of each sample unit for cohtaining
cultural resource sites., Saddles, ridges, alcoves, and
sagebrush flats were all included in the surfaces sampled
during this survey. ,

Locations of the sample units and their land
ownership and acreage are shown on Table 1.

Table 1
Sample Unit Locations

Sample Unit  Acreage Location Ownership
10 10 T7.21S8., R.4Z., Sec. 25 U.S. Forest
1 1 10 n H 1 ] » n ) "

1 2 20 " n n 1" ] n
1 3 1 O n SE . L] 30 " n
14 1 O 1" 1" " " " "
1 5 1 5 " 1] it 1 1} "
16 25 " 4e., " 25 |

and 36 i n
1 7 1 O " 1] ' " 36 n L]
18 1 o 1" " 1 Hi )] n

A large portion of the Imergency Lease area lies
on Duncan Mountain's steep terrain which has a low site potential
The AERC analysis indicated that potential for sites was
greatest in level to moderately sloping ridge areas, in saddles,
and at the head or mouth of draws. Saiiple units were located
to examine these topographic features. Units 12, 15, and 16
are in ridge and saddle areas. Units 10, 17, and 18 are on
ridge areas overlooking draws. Unit 11 is in a low ridge area



at the mouth of a major draw. Unit 13 is on a relatively
flat ridge overlooking low knolls in Unit 14 and the
adjacent flatlands. .

'All inventoried sample units were examined Dby
performing parallel and zigzag transects at a 15 meter
(50 feet) spacing between transects. Specific areas judged
to be of high site potential were walked at an eight to ten
meter spacing.

A total of three archeological sites was recorded
in the Emergency Lease project area (see Figure 1). These
sites, 425v1453, 42Sv1454, and 42Sv1455, were recorded,
photographed, sketéhed, and their locations marked on an
Acord lakes 7.5 minute U.S.G.S. topographic map., Site reports
for all relevant government agencies are included in an
appendix to this report.

The three previously unrecorded cultural resource
sites located during this inventory are small, prehistoric
lithic scatters in poor condition. They are located on
foothill ridge areas of Duncan Mountain. ®o cultural
affiliation could be established for these sites (see Table 2).

Table 2
Cultural Resource Site Summary
AERC Permanent ) Site Type Culture
Site No. Site No.
539N/1 425v1453 Lithic scatter Unknown
539N/2 425v1454 " " "
539N/3% 425v1455 " " "

Sites 42Sv1453% and 425v1454 appear to be limited
use hunting stations. They are located on relatively flat
surfaces on the west rim of a ridge area, overlooking a draw
to the southwest. Natural surface erosion could cover lithics



and artifact asspications on site 425v1453, but thin soils
and rock exposure on site 425v1t454 negate any potential
for depth.

Site 42Sv1455 is located on a slightly raised
residual point along a ridge line overlooking a draw and
flatland to the east. The site is of limited usage and
has limited depth potential. This site could have been
previously collected since an old wagon trail extends along
the ridge to the site locality.

In addition to the three sites, one isolated
projectile point (455N/X2) was previously located in the
survey area during the 1980 survey (see Figure 1). Another
isolated point (455N/X1) was recovered near the center of
sample unit 2 during the previous sanple survey, but is
mistakenly illustrated as being found in the area of
unit 18 in Figure 3a of AERC Paper No. 20.

Two sites (42Sv1453 and 42Sv1455) have been given
a CRRS:S-3 status, having limited depth potential and
limited scientific value.

Site 42Sv1454 was recorded as CRRS5:5-4 status,
i.e., having minimal scientific value, lacking temporal
diagnostic remains or depth potential (see AERC Paper No; 20
for definition of CRRS evaluation system). Should additional
research reveal a greater value for any of these sites, the
site value will be adjusted accordingly.



Table 3

Site Significance

Site Quality Condition CRRS Value
Rating
425v1453 c Poor S-3
425v1454 - " S-4
42Sv1455 c " S-3%

AERC Quality Indicators are:

a)
b)

c)
d)
e)

g)
h)
i)

size or layout is unique;

guantity and/or quality of artifacts
is unique;

depth is indicated;
environmental location is unigue;

unique artifacts, architecture, are,
or structure exist;

condition is excellent for preservation
of materials or data;

site contains specific cultural data
revelant to temporal and spatial
identifications;

site is scene of an important event; and

site is associated with an important
person.



"IMPACT POTENTIAL ON CULTURAL RESOURCE SITES
AND RECOMMENDATIONS:

Direct impact potential of cultural resource sites
is related to the possible subsidence of surface areas
that could be affected in the future by the removal of
coal seams within the project area on 0ld Woman Plateau
(see Table 4).

Direct impact stemming from project development,
e.g., bulldozing, portal development, etc.,, is not being
considered in this report since direct impact to
archeological sites due to these kinds of activities is
being mitigated through avoidance procedures by AERC.
Inasmuch as no historic or prehistoric site types which
are susceptible to extensive disturbance from subsidence
are known within the subsidence zone, the potential for
direct impact of these types of sites is considered to be
nil,

Indirect impact is a greater threat to the
archeological sites. This, however, would result primarily
from non-project related hunting and camping activity by
casual visitors and not from mining operations.

Sparse lithic remains on all three sites suggests
that significant impact from vandalism has already occurred.

The low significance of all three cultural resource
sites recorded in the Emergency Lease area does not warrant
alteration of recommendations as provided in the report for
the initial sample survey (see AERC Paper No. 20, pages 45
and 46).



NATIONAL REGISTER CRITERIA OF ELIGIBILITY:

Application of the National Register Criteria
of Eligibility, defined under 36 CFR 60.6, to each of the
three sites that are situated in the Emergency Lease
project area provides the following information:

a) None of the three sites "is associated with

events that have made a significant contributicn

to the broad patterns of our history;" or

b) none of the three sites "is associated with

the lives of persons significant in our past;"

or

c) none of the three sites "embodies the distinctive
characteristics of a type, period, or method of
construction, or that represents the work of a

master, or that possesses high artistic values,

or that represents a significant and distinguishable
entity whose components may lack individual
distinction;" or

d) none of the three newly recorded sites (42Sv1453,
1454, and 1455) can be judged "likely to yield information
important in the prehistory" of the region as a National
Register site.

Based upon application of the criteria established
in 36 CFR 60.6, none of the three sites evaluated in this
report is eligible for nomination to the National Register of
Historic Places.



Table 4

Cultural Resource Impact Potential

Site CRRS Fossible Direct Indirect Impact
Status Impact Impact Agent
425v1453 S-3 Mining operations Low Casual
visitors

42Sv1454 S-4 " " " v noon

428Sv1455 S~3 " " ] uwoowu
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"™  ARCHEOLOGICAL- ENVIRONMENTAL

Loy  RESEARCH CORPORATION
\< B | © 588 West 800 South Bountiful, Utah 84010 |

Tel: (801) 292-7061 or 292-9668

July 6, 1981

Mr. Keith Welch

Coastal States Energy Company
411 VWest 7200 South )
Midvale, Utah 84047

Dear Keith:

I have just concluded a review of AERC Paper
No. 20, Archeological Evaluations in the Convulsion
Canyon Project Area, which was prepared for your firm
in the fall of 1980 to be submitted with your mine plan
for permitting. This review was requested based upon
comments prepared by the Division of 0il, Gas and Mining
and Office of Surface Mining and forwarded to Coastal
States on June 5, 1981. :

Comments given in the Apparent Completeness
Review, Section 783.12, paragraphs 2 and 3, are addressed
to problems which have been corrected in the report.
Changes were made in pages 42 and 46 in February, 1981,
and substitution pages mailed out on February 18, 1981,
to Coastal States Energy Company, all U.S. Forest Service
offices involved, the State Historic Preservation Office,
and to Ms. Mary Ann Wright at Division of 0il, Gas and
Mining. ZEvidently, both SHPO and DOGM failed to substitute
the updated information for the original pages. I have
made several additional minor changes on page 34 which
should eliminate any question concerning our recommendations
for site significance.

New site forms can be issued to correct the
problem noted in paragraph 4. All site forms in our files
are intact and the numbers are legible,



Page Two July 6, 1981

AERC can prepare a statement which will relate
the survey results to our general research design as
requested in paragraph 5. This statement will be developed .
as an addendum to the report, to be placed following the
Appendices so that it will not disrupt the body of the
report.

I should like to make comment on the deficiencies
noted by the Office of Surface Mining in Section 784.17.
Comments 1, 3, 7, 8, 9, 12, 13, 14 either have been corrected
or are of questionable merit and should be dismissed., Comment
4 is appropriate and a statement should have been included in
the report concerning variation in ground cover. Comment 5
is appropriate and will be corrected.

Comment 6: Site maps were not in use in 1976 when
425v983 and 984 were recorded. These small, limited activity
lithic scatters would yield no additional information to a
report review if they were sketched. Shadows on the
photographs of 425v1440 do obscure the text of the monument;
however, the complete text is given in the site report and
this information is certainly sufficient for making an
evaluation on the site. The site maps were prepared to
facilitate in relocating the sites, not in presenting an
ideal picture of the actual layout of each site.

Comment 10: This criticism is valid and appropriate
changes in the report have been made (see attached page 29
which will replace the original).

Comment 11: The statemeﬁt on page 38 has been
changed to read "The Plano phase of the Paleo-Indian Period may
be represented in the possible Cascade bipoint collected in
1976." ' -

I hope that this information and the changes which
we have made will be sufficient for your needs in repermititing
this project. If you have any further needs or questions,
please contact me. ,

Sincerel

(el

F, R. Hauck, Fh.D.
President

FRH:dp

enc



Addendum to AERC Paper No. 20

Intensive Archeological Surface Evaluations and .
Sample Survey of the Southern Utah Fuel
Company Coal Mine in
Sevier County, Utah

Survey Results and Research Objectives

The basic research design utilized by AERC in the
Convulsion Canyon project area is given on pages 24 and 25 of
the report. The results of the surveys can be stated by
separately addressing each objective.

1. The determination of presence or absence of a
continual sequence of Paleo-Indian, Archaic, Fremont,
and Shoshonean utilization of the project area, and

‘ the local manifestations of these cultural phases when
present is of importance in understanding settlement
diversity in the region. AERC surveys in the project
area have resulted in documenting a preponderance of
Archaic sites with Fremont activity more scattered. No
Paleo-Indian or Shoshonean sites have been found in the
project area although Shoshonean sites are found in the
region., One possible Paleo-Indian artifact has been
found in the project area and a Clovis point has been
recovered in the region (Tripp 1966). -
2. The determination of presence or absence of cultural
materials which demonstrate the utilization of the Little
Duncan Mountain locality is of value in understanding land-
use patterns and resource exploitation during prehistoric
and historic periods of occupation. Artifacts and sites
documented in the project area indicate prehistoric



activity was transitory and limited to small bands

or familial groups which occupied the plateau on a
seasonal basis. Of the 13 known sites (including

the three reported in the Addendum of February 9, .
1981), nine are limited activity lithic scatters.

The three remaining prehistoric sites have evidence

of short-term occupation, while the final site is

of modern origin. No historic sites have been found

in the project area. The Little Duncan Mountain

locality was apparently infrequently utilized during

the Fremont and Archaic phases as a hunting-gathering
resource zone by small units which maintained more
permanent residences elsewhere, probably down in the

lower elevations. :

3. The determination of which types of prehistoric
cultural activity were conducted in the project area

can be based upon patterns in artifact associations

or predominance of particular types of sites. Research

in the project area indicates the plateau around Little
Duncan Mountain was utilized for hunting and possibly

the collection of raw materials to be used in lithiec

' tool maufacture. This hypothesis is based upon the .
large number of lithic scatters and the one kill-butchering
site contrasted with the three sites contéining occupational
materials. In addition, the preponderance of sites at the
immediate head of East Spring Canyon contrasted with the
-lack of sites on the 0ld VWoman Plateau to the east of that
canyon demonstrates the validity of the hypothesis that
East Spring Canyon was an access corridor connecting the
upper plateau with the open country to the east via
Convulsion Canyon.

4., The determination of presence or absence of early
historic BEuro-American habitation, trapping, trade, or
travel within the project area will be useful in documenting



the early historic period. To date, no historic

activity of any type has been observed or recorded

in the project area.

5., The detérmination of whether the sites in the

project area contain any remains demonstrating local <
interaction between the Sevier and San Rafael variants

of the Fremont culture is necessary in understanding
Fremont regional patterns of trade and contact. All
Fremont artifacts recovered from the project area are

of the San Rafael variant. The project area is ten miles
to the northeast of Salina Canyon which was the primary
access corridor linking the Sevier and San Rafael variants.
This distance and the intermediate barriers may preclude
the project area from receiving an adequate distribution
of artifacts which could reliably demonstrate interaction
between these variants. Three obsidian flakes collected
from 42Svi436 could reflect the east-west interaction.
Obsidian sources in Utah are situated in the Sevier River
drainages and in the western region of the state. Trace
element analyses of these fragments will possibly provide
a tentative clue to interaction between the San Rafael
‘and-Sevier variants. '
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k< ~ RESEARCH CORPORATION |

588 West 800 South Bountiful, Utah 84010
Tel: (801) 292-7061 or 292-9668

August 5, 1981

Mr. Keith Welch

Coastal States Energy Company
411 West 7200 South

Midvale, Utah 84047

Dear Keith:

I am forwarding, as attachments to this letter,
our comments in response to the list of deficiencies noted
by OSM in their Completeness Review of the Southern Utah
Fuel Company Convulsion Canyon Mine cultural resource report

. submitted by AERC (AERC Paper No. 20) in October, 1980.

Should you have any questions, please contact me

at my office,.

Sincere}y,
S B I

F. R. Hauck, Ph.D.
President

FRH:dp
enc



Response to Statements Outlined in 784.17

1. The 5,230 acres in the mine plan includes the entire project area.
Only 1,800 acres of the project area will be susceptible to subsidence
from underground mining. Since the purpose of the 10% survey was to
assess cultural resource potential in the subsidence zone, only those
surfaces subject to subsidence were sampled.

2. Ventilation break-outs will be surveyed prior to construction if
they are accessible. The break-outs are planned on vertical cliff
faces which are not easily accessible and where the cultural resource
potential is nil. No external access will be required.

3. The Principal Investigator selected nine 20-acre sample units for
the following reasons: the relatively small sampling universe of
1,800 acres and the limited number of distinct localities which contained
the topographic, geological, and vegetational factors which correlate
with site presence and density in the Wasatch Plateau.

4, Ground visibility on the sample units varied from good to excellent.
Units 1, 2, 3, and 4 are generally open with scattered timber and Tow
shrubs. These surfaces were generally visible. The remaining units,

5 through 9, are in a Ponderosa Pine woodland and surface visibility is
restricted below each pine but generally the surfaces are bare and
exposed outside the needle drop zone.

5. Changes on the site forms have been made as suggested.

6. Site maps are not needed for sites 425v983 and 984. These small,
Timited activity, lithic scatters were recorded in 1976 prior to any
requirements concerning site maps. If site maps were provided, they
would not provide any further evidence of the sites' spatial contexts
or sites' significance than are provided in the site reports. Shadows
on the photographs of 42Sv1440 do obscure the text on the monument;
however, the complete text is given in the site report and this informa-
tion has been determined to be sufficient for making an evaluation that
this site is not historic nor eligible for National Register status
under any of the four criteria outlined in 36 CFR 60.6. Site maps
have been prepared to facilitate in relocating each site, not in presenting
an ideal picture of the actual layout on any given site.

7. See attached Addendum to Paper Number 20 for information on research
goals and results.

8. Site 425v1435, a recently vandalized rock shelter, is susceptibie to

- subsidence and is situated in the subsidence zone. Subsidence is not .
an immediate threat to this site, however, since vandalism will probably
destroy this site long before the potential for subsidence can be
considered a threat. For this reason, the U. S. Forest Service may

wish to consider a test excavation of the site to obtain as much
cultural information as is possible before its complete destruction

by vandals. If subsidence does eventually pose an eminent threat



Response to Statements Outlined in 784.17
Page Two

10.

11.

12.

13.

14.

the remnants of the site, then archeologists could develop a new
research strategy based upon a test excavation and the site's potential
at that time for yielding new and valuable information on the prehistory
of the locality and region.

National Register eligibility statements were clarified and substitution
pages 42 and 46 provided to all review agencies in February, 1981.

In addition, changes have been made on page 34 to further clarify site
significance assessments.

See attached page 29 for clarification of this point. This page should be
substituted for page 29 in the report. AERC has conducted a variety

of projects in the locality since 1976 and has practiced artifact collection
on some projects while refraining from collecting on other projects. The
report, therefore, includes all artifacts observed or collected by

AERC personnel from the general project area and is not strictly reflecting
only the artifacts found during the sample survey project.

See substitute page 38 which is attached for clarification of this

issue. This page should be placed within the body of the report.

This information is provided in the written report and on the site
reports. Reference information on Fremont ceramics is provided in
the bibliography (see Madsen, Rex 1977).

A11 previous investigations in, or adjacent to, the project area

are referenced on pages 1, 22, 23, and are cited in the bibliography.
These reports are on file at the appropriate state and federal offices and
are not considered appendices to the present report, although the results
of those surveys have aided understanding of the local history and pre-

history.

The Addley monument (42Sv1440) was erected in 1938. The site report
and the written report both establish the fact that this site is
neither historic nor prehistoric. This site does not meet any of the
criteria for potential inclusion as a National Register status site

as established in 36 CFR 60.6. Since this site does not qualify,

there is no need for conducting further field research or documentation.
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588 West 800 South Bountiful, Utah 84010
Tel: (801) 292-7061 or 292-9668

July 20, 1981

Mr. Keith Welch

Coastal States Energy Company
411 West 7200 South

‘Midvale, Utah 84047

Dear Keith:

Enclosed are copies of the site forms for
AERC_Paper No. 20 that you requested during our
telephone conversation this date,
‘ If you have any further questions, please

contact me at my office.
Sjncerelfy,
1-/3 =

F. R. Hauck, Ph.D.
President

encs
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UNLITED STATRS T AGERCY NO.455N/2 < Siate 10, 1412 Sivi1i4)2i6)
EPARTHENT OF THE INTERIOR ’ —

BUREAU OF LAND MANAGEMENT 3 PROJECT NAMTSEC-80-14 8LM REPORT DA | 1 0=t | |
UTAH STATE OFFICE

14

5 PREHISTORIC X 8 RECORDED BY V. Garth Norman

ANTIQUITIES SITE INVENTORY - \ .
6 HISTORIC __ 9 INSTITUTION AERC

7 PALEONTOLOGICAL __ 10 DATE 7/24./80

11 BLM DISTRICT NO. Al 12 BLM RESOURCE AREA |MIA]

' a1 a2 A
::l:{%:=: : § ﬁ;‘:’.‘}" <4 Yermal - 8 BO + 3onnevilie, WA « Wasdtch, MR = House Range, ¥S * darm Spring
{ y SE = Sevier River, HM = Heary “ins,, BR » Bedver ver, Dy = Jix}
13 COUNTY Sevier XA = Xanab, €5 - .scallnn SJ o Su\ Juan, GR o Gnnd PR-s Pricy

SA » San Rafael, DM = Diymond Mountain, 3C ¢ 3co0k Jliffy,

14 UTM GRID: ZONE |1]2 ] Easting |416/4 7 Ol 0} MNorthing (4130 b 6 § d N
26 b} 2

24 2§ )
. (10 acre) (40 acre) " (160 acre]
15 LEGAL DESCRIPTION: Tiohf | mggg Bec. |36 .y I 'E*:] Qu Sec. |
FL1Y 1: spaces 43 or 4§ only 1f: 33 O a 9 i . ] .
’: : ;:';;‘.‘rc:;::?;‘" 48 H - Mllf unqu
16 MAP NAME AND SCALE:Acord Iakes, 7.5' USGS
17 SURFACE OWMER: [BLS| Wifgt STiime fhigiee OTHER:

i3 NATIONAL REGISTER POTENTIAL: |Nl S=Significant, M=llonsignifizant Why: CRRS:S=3,
s? ;
Site consists of a lithic scatter.

19 MANAGEZMENT VALUES: Interpretational Potential X Saientific

20 SITE CONDITION Good _ % DESTRYED | 6D |
-
21 AGENT CAUSING IMPACT l Iﬂ | l l, [ ‘ 22 PHGTO TAKEN: Ccoclor #
& V:Onsl??.xticn $1.62 63 83 .83 o8 [T)Y=ves B/ # ZSSN 1 f?[
PR » ?roject 5i N=No
OT * Qther
* No !moact

23 RECOMMENDED PROTECTION Ayoidance

X

24 SITE TYPE - CULTURAL |, 1ab [ 1 Jy Ll ] RA=Rock Art, LA=Limited Activity, ST=Struct.
5363 J071 7275 RS=Rock Shelter, 0T=0ther

25 PALEONTOLOGICAL: Invertebrate _ Vertebrate __ Flora__
26 CULTURAL FEATURES £ S 1 | QU ([ L1 h (L bt b L]

7475 J6 77 73 79 80 &1 82 33 3435 36 g7

LS * Lithic Scatzer SH = Shelter, T e e
CS » Zaramic Scatter A & ock Aligrment R R A I
35 - Sround Stane Scatter 2N s Rubbie loynd 2L Gurgy
HE = Hears:n e <‘ub-lmtq cists S e dlqpipeny
- QU ¢ Juarry MG » asonry gansry YN 4 Yingy
07 = Other 38 = Jurnag Slone MR . Yasonry lpom/-unl 22 olormag
Q) e “iacen Td & Tower T Tyt
0 = Tepression WC = datar Conprol Lo sl
Ceszription: Site consists of 07 = Cther N7+ *ora tham ] of the asova.
lithies from hunting activity which are sparsely scattergd over. %D .
extensive area.
27 SITE DIMENSIONS: L. 250 EW  Ft] w 100 NS e Depth
ol — -
28 DEPTH OF FILL [N | vY=Yes N=No U=Undetermined "

uT 3ico-1 (/77
Fry 1 /77)
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455N/2 SIAIEL dlin mu.g

CULTURAL PERIOD/AFFILIATION [EIRI [ 1 J L L J [ [ | 2 zple tndtan 2~ duchiorins’)
89 99 9132 33N 95 7% tR w Fremont UP « Nte-3'y%a

0T=0ther .. i A

SUBPERIOD=L”LI I T I O O lml

ARTIFACTS OBSERVED: Lithic X Ceramic __ Bone __ Metal __

Charcoal _ Giass

DESCRIPTION Site contains white, red and pink chert primary and seconda:

flakes, . 'iLimited . Quartzite and Mudstone flakes
32 SURFACE COLLECTED J%.J.. Y=Yes, N=No,
33 DESCRIPTION OF ARTIFACTS COLLECTED: 1 Triangle point, 1 square bgggggf@i}’:??
1 square base point, 3 obsidiani'l%‘ec‘?mATomAL DISPOSITION  BYD
35 AVERAGE ARTIFACT DENSITY: ~ommentratian of 40 Per _ 2
36 ENVIRONMENTAL - TOPOGRAPHIC SITUATION
Level Terrain x = Cave - Mesa Top __ Talus __
Broken Terrain __ - Slope __ Cliff Edge Other: _ Flateau
Canyon Bottom Ridge Overhang  _ _
Bench/Terrace Ledge Rim . _
37 DIRECTION SITE FACES: _ Flat X 38 GROUND SLOPE
29 ELEVATION OF SITE:  [8l4lofo] | 40 ORIGIN OF SOILS: Regidual, Agoli
41 WATER RESOURCES: Strem:Eg_ Spriﬁé __ Seep __ Cther __ None __ Perm. __ Inter,
42 NAME OF WATER SOURCE East Spring Canyon Wash
43 VEGETATION ON SITE:(.;{ Mall|l] [Slal d d l [‘ J Grasses
44 VEGETATION suaaoundt‘&oc-; SITE: Pine, Aspen ) i}
45

DESCRIPTION/REMARKS: The site has been extensively vandaliged with piles
15 to 20 flakes of varied types discarded throughout the site arg
The location served as a hunting statvion along a game Yrall -through
East Spring Canyon wWash, which terminates in this area. Chprt sBthHnes
are scattered along the slope directly north of the sipe and may  ~
have been collected and worked on the Site. . ! -

(Attach sketch map, photos, and xerox of topographic mapvwith T., R., Scale, Quad. na
marked project & survey areas.)






e

455N/2 425v1436
CSEC-80~1 7/24/80




Salt Lake City

' ARCHEOLOGICAL-ENVIRONMENTAL
RESEARCH CORPORATION

N
R \/‘fﬂ‘w
— N

iny\\ ‘
U)l‘ 2 \ / N (
2\ S N/ 428v1435 " unly 5
- [y
AN = 1 X | < e«" \
. \ % ' o s \
NG B 42Svi441
" 2 c 3
he==magg e : o [ 8704x Céglla
U Sss i , -
it ‘-,§:” 4 3 c
':' *§§“’§ “» 8 v
a
:’ =g*§ \ '
" 2\ L *\* 1 {/\\ .
u NI N N
) AN P

Mine Plan Area

Mcridinn: Salt Lake B. & M, Quad: .
Prolect 0SEC 80-1 |Figure 3c | Acord Lakes, Utah |
7% Central Utanh| ~ Sample Survey Units 7.5 Minute ' USGS
ale: 8~1%-80 Cultural Resources
in the Legend:

Sample Unit

0 .5 1

=

‘05 0 .5 1Km
| anmm——

Archeological Site
AEEIIICROEEaE  Tsolated Artifact

~-1

« O

b 3



o akd

- UNITED STATES 1 AGENCY NO. 455N/3 2 STATE N0.|4]2S w4 4 B 7 |
DEPARTMENT OF THE INTERIOR ‘ A

_~” BUREAU OF LAND MANAGEMENT 3 PROJECT NAMEGSEC-80-14 8L REPORT 104 | | |—1 | | !
) . 1

ANTIQUITIES SITE INVENTORY

UTAH STATE- OFFICE

14

5 PREHISTORIC X 8 RECORDED BY ¥, Garth Norman

6 HISTORIC 9 INSTITUTION  AERC

7 PALEONTOLOGICAL __ 10 DATE 7/24/80

11 BLM DISTRICT NO. WA 12 BLM RESOURCE AREA N A|
i

. 2 a2
::1:'%::: . § :‘:"_C?Y o4 Yernal « 8 80 » lonneville, WA = Wasatch, HR » Heuse Range, WS = {darw Spring
' : SE o Sevier River, WM = Henry Mtns,, BR » Sesver River, DX o izt
13 COUNTY Sevier XA * Xanad, IS = Escalinte, SJ * San Juan, GR = Grand, PRYe Pricy

SA = San Aafael, OM ¢ Qtyrond Mountain, 3C » Zook JMIff.
14 UTM GRID: ZONE.|1]2 | Easting [416!4} 9! 0/0! Morthing 4 B O 9 4 1] 0 |
24 2§ 26 n 32 b

. (10 acre) (40 acre) (160 acre
15 LEGAL DESCRIPTION: TR1 |S| R{O4E | Sec. [316] Qu-Sec.S'E Qu-Ses. | NE| Qu Sec. |

FU1Y in spaces 43 or 2§ only (f: 39 2 4 4743 13 .5C . i 52
tz:-xﬂréhdﬂd « N_Hn,u;>an§ Township 22 Sou%h, Range 5 ﬁ%st, Sec. 6,
- He ownship )

16 MAP NAME AND SCALE: . Acord Iakes, 7.5' USGS N2, T, S¥
17 SURFACE OWNER: [F]S] Ui+ a9 ST-suu 98+ frtuce OTHER

« USF . . —_—
T3 FS$ = USFS PS NPS 0T = Other

18 NATIOMAL REGISTER POTENTIAL: [N|S=Significant, N=tonsignifizant Why: CRRP:5~3,
57

limited lithic and ceramic remains.

19 MANAGEMENT VALUES: Interpretational Potential __ Scientific X

Poox 2 DESTRIVED g ln |

LPCIR -

20 SITE CONDITION

21 AGENT CAUSING IMPACT [ R_J, E & L?' l ; 22 .PHCTO TAYEN: Cclor #
&R = Erosfon ST .62 63 &7 53 48 Y= = '
I« Yanaltzsctan : & [;:(7_' ;4=;(lgs B/W # iimj__(ﬁ.)___
QT = Qther -
NQ = Nao !moact .

23 RECOMMENDED PROTECTION - Avoidance

24 SITE TYPE - CULTURAL |1l ab |1 |1 ] RA=Rock Art, LA=Limited Aciivitj,’ST=Stfu;t:
5369 1071 723 RS=Rock Shelter, 0T=0Qther ' .

25 PALEONTOLOGICAL: Invertebrate _ Vertebrate _ Flora

26 CULTURAL FEATURES (L[S}, (0S8}, L b Lt h Ll UL b L

7875 7677 7319 8o &l 8z a1 3335 36 87

LS = Lithic Scatter " SH e Shelter, 21 v v
CS o Ceramic Scatter A ¢ Rock Aliqrment FE e dpeg
38 - Sround Stane Scatter W« Rudble loym 2L e er gy
HE » Hesrzh SC » Slab-itned cists S v sfsnireny
- QU o Juarry MG ¢ asonry Jdansry YN Miney
07T = Other 3§ © Burnag 3lone MR e Masonry Ropmi/Wail 1D - Jorryd
“0 ¢ Migcan Td & Tower . T Yeat)’

) . 0 * Zeporession WS = datar Control Lo 3y
Des.:r1pt1on; Flakes are G‘T’ » Qther M7+ More than 7 af the apbova, ?‘
scattered across the level area of a ridge on a point overl ing _fwa

awsd & e head o pring Canyon Wash. - AR R

M/ ' /M
27 SITE DIMENSIONS: L. 1580 Ry X W 50 NS 7 Depth N
28 DEPTH OF FILL |N| Y=Yes N=No U=Undetermined

00-1 ‘47711
T UT 31c0-1 {4/77)



455N/3 SIAIE DLk "“"4-25\1':14

AULTURAL PERIOD/AFFILIATION LF;RJ L‘ J l J J i ] PA = Pales, Indian Py« Pychiardnmasal!

(%)
—

: W0 ST TH T h et AR AN
PTeOther Sl R,

SUB PERIOD =L”l S I O ln.ll

ARTIFACTS OBSERVED: Lithic _x Ceramic X Bone __ Metal __  Charcoal __ Giass

DESCRIPTION Site contains mostly white chert secondary and tertiary £l ke

32 SURFACE COLLECTED ,1,_‘_:{1 Y=Yes, N=No,
33 DESCRIPTION OF ARTIFACTS COLLECTED: 3 sherds, 1 point tip, 1 point mid-sect:
1._Gypsum point 34 CURATORIAL DISPOSITION _ BYU
35 AVERAGE ARTIFACT DENSITY: 2 Per __ p2
36 ENVIRONMENTAL - TOPOGRAPHIC SITUATION
Level Terrain X  Cave __ - Mesa Top __ Talus __
Broken Terrain __- Slope __ Cl1iff tdge Other:
Canyon Bottom Ridge X Overhang __ _
Bench/Terrace __ Ledge _ Rim _
37 DIRECTIOM SITE FACES: i;lat X 38 GROUND SLOPE i
39 ELEVATION OF SITE: 1 8l 41 0] 0] | 40 ORIGIN OF SOILS: Residual
41 WATER RESOURCES: Streaéugg_ Spri:; __ Seep __ Cther __ None __ Perm. __ [ntar.
42 NAME OF WATER SOURCE East Spring Canyon Wash:
43 VEGETATION ON SITE:[S|m|al 3} 1 [Sklgzle] | ll | Grasses
44 VEGETATION SURROUND.I‘;OG SITE: Pine, Aspen )
45 j

DESCRIPTION/REMARKS: The site may have been vandalized from modern
camping activity in The area, The site was a hunting statipn, ’
strategically located by game tralls in adjacent washeg, oceasiongl
CeTamic Sherds Suggest the possibility OI temporary camping s wglil,

e g A

(Attach sketch map, photos, and xerox of topographic map'with T., R., Scale, Quad.”nar
marked project & survey areas.)
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/ANT IQUITIES SITE INVENTORY

. UNLTED STATRS I AGENCY NOps5N/4 CSTATE N0 4128 w it 4B 8
__BEPARTMENT OF THE INTERIOR ;

1
7'BUREAU OF LAND MANAGEMENT 3 PROJECT NAMISEC-80-14 8LM REPORT IDH | | I—=t | |
UTAH STATE: OFFICE ‘ 1 '

14

5 PREHISTORIC X_ & RECORDED BY V. Garth Norman

6 HISTORIC 9 INSTITUTION AERC
7 PALEONTOLOGICAL __ 10 DATE  7/24/80

11 BLM DISTRICT NO. M4 12 BLM RESOURCE AREA [N[A|

. 21 .22
:H:{:;:: : § Ced.lr-czty .« Yernal = § B0 » Jonneville, WA = Wasatch, ¥R o House Range, WS = dary Sprin
fenfia Maab SE o Sevier Rver, HM = Henry M“tns,, BR » Sedver ivar, 0% » Jix
13 COUNTY Sevier YA « Xanab, £5 = 'scahnte SJ » San Juan, GR Grand PR, Prig

SR » San Rarsel, DM « Diamond Mountain, 3C = SooE [ H!;

14 UTM GRID: ZONE | 1|2[ Easting 141 6 4 8 8 ol Northing L4!3 ob 4 1d |
3

( acre) (40 acre) * (160 gcre
15 LEGAL DESCRIPTION: TRN13 | RP#IH Bec. [31 6/ Qu-sec NE | ‘qu-Sec. E E| qu Sec. |
FIN {0 spaces 43 or 46 oty 1r: 1 43 & 3.5 : T B
X K:"",“T::;‘h:;“‘ &5 H = Malf Ranqe
16 MAP NAME AND SCALE: Acord Lakes, 7.5! USGS
17 SURFACE OWMER: )FZS) L4+ BLM ST » State PR s Privata OTHER:

. - . NP T » Ot™
3% 55 FS = USFS PS = NPS 0 Other

18 NATIONAL REGISTER POTENTIAL: mj‘S=Signif1’cant. N=llonsignificant Why: CRRS:Sw3%,
B . [3} M R

limited lithic and ceramic remains.

19 MANAGEMENT VALUES: Interpretational Potential _ Scientificz X
20 SITE CONDITION Poor % DESTAYED 1601
21 AGENT CAUSING IMPACT [E|R| VALY | | 22 PHOTG T2KEN: Color 4 ‘ﬁ__
IA . V:;A‘l,?'.\tlcn 51.62 .40 .85 a8 L_'Y =Tes B/H # IEE ,I (ZT_-
PR« ?roject 57 N=No ’
QT = Qther
* No !moa

23 RECOMMENDED PROTECTION Avoidance

24 SITE TYPE - CULTURAL [1,0ab | | b L | | RA=Rock Art, LA=Limited ActW'\tj, ST=5truct:
7 363 J0Nn 1243 RS=Rock <ne1 ter, O0T=Qther '

5 PALEONTOLOGICAL: Invertebrate __ Vertebrate _ Flora o
CULTURAL FEATURES |Tlsl ledsh LL b L L b Ll bl b1 !

7475 7677 7319 3081 az 53 3435 wsar

LS = Lithic Scatcer SR . Shel zer, AL R AL

CS » Ceramic Scatter U o Aock A}igrment DL A TN
35 « Sround Stone Scatter WM - Ruoblc 1Qynd 2 Jergl
HE » MHeareh SC = Siabd- ang zists HS . 115:‘(
- QU ¢ Juarry G * Masonry Gransry v Mipey
0T = Other 85 * durnag Stane R« Masonry Rgoms/dall I3 - jarri]
W ¢ Mfacen Td o Tower ., T . r;d
R . Ot « Ceprassion “C ¢ Yatar c:m;rsl 1 2 al.x;s

Cescription: Site consists of OT = Giher M7« Mora mhap 7 of the adova. !

flakes scattered sparsely across the flat ridge Top of.a point.

H - i’
27 SITE DIMENSIONS: L. 60 EW 9/ 20 NS ;/oepth —
‘ e N
2<‘3 DEPTH OF FILL N | Y=Yes N=No U=UndeTermined "

= - £0-1 (4779
38 7 UT 31C0-1 {1/27)



/
®

/ ' 455N/4 SIALEL dlin '““SIJLSVI‘/:
/49 CULTURAL PERIOO/AFFILIATION |BIRJ [ 1 J L LJ L 1] fAcinm i BT Haninl

8990 9137 933 9538 »e ;‘v"_;‘):“‘ Ui'; ' “:‘,‘Jz: S0
other __ Rt Py
posuB PERIOD = | 1 L L L L bttt
37

13

21 ARTIFACTS OBSERVED: Lithic X Ceramic _X Bone __ Metal _ Charcoal __ Glass

OESCRIPTION Site contains mostly whitechert secondary and tertiary flh ke:

32 SURFACE COLLECTED Y] Y=Yes, N=No,

e
DESCRIPTION OF ARTIFACTS COLLECTED: 2 points; one stemmed tonged $ and one

(¥
(¥ ]

side notch. 34 CURATORIAL OISPOSITION BYU
35 AVERAGE ARTIFACT DENSITY: 1

'‘Per m

3€ ENVIRONMENTAL - TOPOGRAPHIC SITUATION

Level Terrain X  Cave - Mesa Top __ Talus __
Broken Terrain __ - Slope __ Cliff tdge __ Other:
Canyon Bottom _ Ridge Y Overhang __ ‘ .
Bench/Terrace __ ledge Rim __ _
37 DIRECTIOM SITE FACES: West Flat 38 GROUND SLOPE
29 ELEVATION OF SITE: Bl bbbl | 40 ORIGIN OF SOILS:_Residual
- 115 19
41 WATER RESOURCES: Stream X Spring __ Seep _ Cther __ None __ Perm.  Intar.

42 NAME OF WATER SOURCE East Spring Canyon Wash

43 VEGETATION ON SITE:|S|m d111| Slalglel | | | _ Grasses
132

120

44 VEGETATION SURROUNDING SITE: Pine, Aspen

45 DESCRIPTION/REMARKS: The site functioned as a hunting station and ig

strategically located on a point overlooking washes that TuncTignid
as game trails., & vy ’ T R
M . ) ‘. 3 b R‘h:- 2 Ve

(Attach sketch map, photo
marked project & survey af
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)E?ARTMENT OF THE INTERIOR

J

N UNITED STATES 1 AGENCY NO.__4D5ON/>5 o oSinic WU 8120 IV i1 4 1D O 1

\
SJREAU OF LAND MANAGEMENT 3 PROJECT NAMECSEC-80-14 BLM REPORT ID# | | i=! | | !
UTAH STATE: OFFICE n 14

5 PREHISTORIC _}_(__ & RECORDED BY V. Garth Norman

ANTIQUITIES SITE INVENTORY |
6 HISTORIC 9 INSTITUTION _sgmpe

7 PALEONTOLOGICAL __ 10 DATE ___7/04/80

11 BLM DISTRICT NO. |Nfj 12 BLM RESOURCE AREA |A(IA|

. . 31 2 a
iﬂ:f‘{ﬁ: . § f:’:'.c:" s 4 Yermal - 8 80 « 3onnevilie, WA = Wasatch, MR o \lcuu Junge. ¥S * darm Soring
1 y $E = Sevier River, MM =« Heary Mins, » Sesver River, DX = Jixi
13 COUNTY Sexiexr KA » Xanad, £S5 e+ fscalinte, SJ = San ,.uu\ GR = Grand, PR v Aricy

SR » San aahﬂ OM » Otdmond Mountain, 3C - Boot Clirsy,

14 UTM GRID: ZONE |1]2 ] Easting [4!6] 5 € 5/ 0l Northing 413 h 1 340 |
3 ) 37 F)

24 28 :
(10 acre) (40 acre) (160 acre
15 LEGAL DESCRIPTION: T2 |8 RIOSE| Fec. B 1] Qu-Sec. NW| qu-Sec. [N qu sec. |
Fill :n S‘chg‘s 43 or 46 only 1f: 39 2 4 - 48 YT iﬂ. 5% S2 t.
M ,ﬁ:;’;‘}“":m;'" 6§ H = Malf Range cenier
16 MAP NAME AND SCALE: Acord lakes, 7.5' USGS
17 SURFACE OWNER: [F)S] ot Jidse Rioi OTHER:

8 NATIONAL REGISTER POTENTIAL: [_Js S1gn1‘1cant M=Honsignificant Why: CRR5:5-4,

non~-diagnostic 11thn.cs

19 MANAGEMENT VALUES: Interpretational Potential _y Scientific

20 SITE CONDITION __ Poor % DESTRYYE |5q |
g
21 AGET CAUSING IMPACT E RJ, L |} ] _J (22 PHOTO TAKEN: Color ¥
A+ Vanaa1 zatton IS v =Yes B/ 4 Z55N=1(5).
PR+ Profest 57 H=No ' -
OT s Qther
= No !'moact

23 RECOMMENDED PROTECTION Avoidance

24 SITE TYPE - CULTURAL |LfAL | | | | | J RA=Rock Art, LA=Limited Activity, ST=Struct:
365 10N 7203 RS=Rock Shelter, 0T=0ther

<25 PALEONTOLOGICAL: Invertebrate Vertebrat:.e ___Flora_ !

26 CULTURAL FEATURES (T1S), | 1 b Ll b Ll b Ll b LT

747§ 7877 7379  so4) az a3 M35 3697

LS = Lithic Scater SH » Shelter, 3t . degenn
CS « Ceramic Scatter 2A = RAock Al{grment T e Jwtrey,
55 -« 3round Stone Scatter M = dbie Pund e Jurry
. HE = Hear:n SC » Siab-ltnga cists 48« dtgnoren:
- QU * Juarry MG * Masonry Granary “X 1 vYipgs
07 = Other 5§ e Burnea Stone ¥R e Mgsonry Rooms/Wail T ¢ Ilormd
) « Migcen Td » Tower | T2y Tiatl
. . Ot = Teoression WC = datar Comtrol G AP E 3]
DESCT1pt10n: T3 +thics are 07 = Qther 87 ¢ Yore thap 7 of the aove.
lacat —
Monntain.

27 SITE DIMENSIONS: L. 10 NS L%j/t] W 6 _EW ﬁDepth

38 Co-1 (/70




. / AN D SV bl BV T

»_ j',‘zé CULTURAL PERIOD/AFFILIATION lglgl lﬂi?zj l93 I? J Lg_sj_bj ;;;’,.1;*3,{"“ :_‘ét:‘
OT-Other __, e R,
,3osuapemoo=[7j NN
31 ARTIFACTS OBSE"RVED: Lithic X Ceramic ___ 3Bone l_‘_J__ Metal __ Charcocal __ Glass

SESCRIPTION Site contains 1 biface scraper, and 1 retouched primary

flake scraper, chert and quartzite secondary flakes.

32 SURFACE COLLECTED .LN-] Y=Yes, N=No,
i
33 DESCRIPTION OF ARTIFACTS COLLECTZD:

NA —
34 CURATORIAL DISPOSITION NA
35 AVERAGE ARTIFACT DENSITY: 2 to 5 Per Zmz
3€ ENVIRONMENTAL - TOPOGRAPHIC SITUATION N
Level Terrain __ Cave - Mesa Top __ Talus __
Broken Terrain __ - Slope X _ Cliff Edge __ Other:
Canyen Bottom Ridge Overhang )
Bench/Terrace X_ Ledge Rim . »
37 DIRECTIOM SITE FACES: goyth  Flat _ 38 GROUND SLOPE 15°
39 ELEVATION OF SITE: [slelolol | 40 ORIGIN OF SOILS: Aeolian
41 WATER RESOURCES: Strem:i__ Spriﬁé ___ Seep __ Cther ___ Nene __ Perm. __ Ipter.
£2 NAME OF WATER SOURCE __ Unnamed _
43 VEGETATION ON SITE:|S |m|al 4 X [S| dgé | | LIJ Grasses |
44 VEGETATION SURROU{DIIE(OG SITE: Same i

-~

45 DESCRIPTION/REMARKS: The site is evidently a kill-butcher site, The
1ithics are in a shallow wash., Er0510n COULQ COVer Other Y| Kady
The location 1s at the head oI the upper vriputvary ol bprlng ba,ngpn,

L ———
¥

i g,

l

(Attach sketch map 8
marked project & sud
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- - Y e e e ————dee e &
DEPARTMENT OF THE INTERIOR T
AU OF LAND MANAGEMENT 3 PROJECT NAMECSEC=-80-| 8LM REPORT I1D#_| | |=! | |
UTAH STATE: OFFICE - N I
5 PREHISTORIC 8 RECORDED BY F.R. Hanek
ANTIQUITIES SITE INVENTORY A
d 6 HISTORIC _x 9 INSTITUTION AERC
7 PALEONTOLOGICAL __ 10 DATE _ 8/6/80

11 BLM DISTRICT NO. [Ng 12 BLM 'RESOURCE AREA \3lal

. 2! a2 a
S41t Lake o 2 Cedar City = ¢ Yérral =+ 8 80 « 3onnevilie, WA ~ Wasatch, HR « Mouse Range, ¥S ° darw Sor{ng:
Riearield « § Moab = § SE « Sevier River, HM * Henry “tns., BR = Besver i!ver, DI » Jixt
13 COUNTY Sevier KA * Xanadb, £S5 * ficalante, SJ o San Juan, GR = Grand, PR e Price

SR = San Rariel, DN = Diamond Mountain, 3C « 3ook Tiiffs,

14 UTM GRID: ZONE |12 | Easting [41614[2] 0jOfMorthing4 B © 8 Q O O] |
28 n 12

24 28

3
(10 acre) (40 acre) (160 acre)
15 LEGAL DESCRIPTION: TR |s| RIloUE | Bec. lo; 1 Qu-Sec.N | Qu-Sec. |S W] Qu Sec. |
Fill 11; x;aie:l 43 ?ruizg;ny {f: 39 2 4] (Y3 8 i3 3¢ Si 52 ‘ [

K = Half Townsnip 4§ H - Half Range

16 MAP NAME AND SCALE: Acord Iakes,Utah 7.5' USGS

_— e

17 SURFACE OWNER: |FLY grifn Jifpe ot OTHER _

i3 n(AsXOlAL REGISTER POTENTIAL: |_]S =Significant, N=lonsignificant Why:__ Site ig

one of a kind; Has depth potential.

19 MANAGEMENT VALUES: Interpretational Potential __ Scientific X
20 SITE CONDITION Good

21 AGEYT CAUSING IMPACT IMIQ) L L L LI | 22 PHOTO TakEN: Color ¢

frosfon

T - Verdalizitton ST.62 83.6d .65 ek [ X].v=Yes B/W # 455N=1 (6 &
PR » ?2rojest 57 M=MNo
OT s Qiher

= No !mpact

23 RECOMMENDED PROTECTTON Avoidance

l\’ D[C ’>\/ l OI

24 SITE TYPE - CULTURAL LS IT} | | 1 | | RA=Rock Art, LA=Limited Activity; T=Struce
5363 o 1243 RS=Rock Shelter, QT=Qther-

" 25 PALEONTOLOGICAL: Invertebrate _ Vertebrate _ Flora__

26 CULTURAL FEATURES BIU|, ES|, E W R AL R ML | | b L]

74 78 877 73 19 80 81 42 31 34 35 36 87

LS = Lithic Scatzsr SH » Shelter, ER R NG

CS = Caramic fcatler - 2A = Rock Aligrment BT ow Jerrey
35 - 5Sround Stone Scatter M s opble aym s G
ME » Mearth SC » Siab-lined ciste ESEREE LTS STEENS
U = Juarry : MG ¢ ‘asonry granary “X v Yines

0T = Other . . 85 ® 3urned Sione MR e Masonry fooms/dail 23 - ‘-2]"?
Q) + Migaen Td = Tower T e Tryy
DE « Jeoression WC = datar Contral 3= 3

Cescription: Sit+e 31a a recent G7 = Other N7 « More thaght 9f the apova.

1ight ning.

éﬁ) . M
27 SITE DIMENSIONS: L. 10 10 ]?E Depth

28 DEPTH OF FILL Y] YxYes N-=No U=Undetermined UT B)C0-1 {4777}
i




T AN

. SIALL Ui LD UV/IYY
/téum. PERIOD/AFFILIATION [glal [ [ J L 1 J [ [ | 2 :ruiem. isdian 20 duesionnr,

eI R o G
OT’Other . g’: : 3{:::7..\'" "tt -. ‘;::\:’s:"
poswe PErRIOD = | | | L0 L [ [ @i f b f ] ]
W 13
' 31 ARTIFACTS OBSERVED: Lithic __ Ceramic __ Bone __ Metal — Charccai __ Glass

CESCRIPTION Stone monuments to Jack and his horse"0ld Star" which was

buried on the spot where he (the horse) fell.

32 SURFACE COLLECTED J__j Y=Yes, N= No.
e

33 DESCRIPTION OF ARTIFACTS COLLECTED: NA

34 CURATORIAL DISPOSITION  NA
35 AVERAGE ARTIFACT DENSITY: NA

‘Per
36 ENVIRONMENTAL - TOPOGRAPHIC SITUATION
Level Terrain __ Cave __ - Mesa Top __ Talus __
Eroken Terrain __ Slope Cliff Edge Other:
Canyon Bottom Ridge Overhang
Bench/Terrace Ledge = Rim .
37 DIRECTION SITE FACES: North Flat __ 38 GROUND SLOPE _ 0°..4°
‘ 39 ELEVATION OF SITE: |glalo o]t ! 40 ORIGIN OF SOILS: A7luwial
- 1s 19 :
41 WATER RESOURCES: Stream ___ Spring __ Seep __ Cther _ None y Perm. _ [Intar.
42 NAME OF WATER SOURCE : " _NA
43 VEGETATION ON SITE:[A] ﬁ’etnlﬁ | Mth,] M lalnh)ogany, Ponderosa Pine
120 132
44 VEGETATION SURROUNDING SITE: Aspen - Mt. Mahogany Woodland _

45 DESCRIPTION/REMARKS: _ Monument states the following: " This is the spot
where Jack Addley of Fmery, Utah who was born at Price, Ut. April 10,
1918 and his horse were killed by Iight ning about 5 PM June 28, 1938
Note mark of lightening exit on free even with his head. He nor hors
made a struggle. He was Tound nexXt day, his watch st ll running - by
RIS pal Robert Anderson oi Emery, Robert got Preston gwapp and his 80
"Reed & Doyal 0f Provo, Ut. to guard the body With Petq and Jack Nigla

nelping later, DTrivers oi 3 cars that got body Georgd and Glint Ande
v oL 1ensomn, er helping were Hobert Andeypon, Royal- Niel

UIIver Larson, Kén reversom, 1a Mar Ulsen, and B, Addlgy, his fatuerg
FoTest granted special permit, A

SABE

-

il R

" Rt s

(Attach sketch map, photos, and xerox of topographic map with T., R., Scale, Quad. nan
marked project & survey areas.)
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'developed by cooperative agreement by: 1. Site No.(I/1-10)__42Sv1453
Bureau of lLand Management
¢+ Division of State History 2. County Sevier

University of Utah Archeological Center 3

/ 4,
5.
6.
T.

8.
9.
10,

11.
12.

13.

14,
15.

16.

17,

Temp. No.__539}/1
Class: x_Yrehistoric Historic Paleontologic .

Cultural Site Type (interpreted function): Iithic scatter
Paleontological Site Type: _Invertebrate;__Vertebrate;__Flora

Elevation (I/11-15)_ 8720 ft. X .3048= 2657 B
elevation source: USGS topographic map _
UTM Grid: (I/16-30) zone_12 ; 464650, mE, ; 4310480 1
(II/1-16)_SW __of NE of NE of Section_36 T._21S, , R._4E, __
Map Reference: Acord ILakes, Utah Series:7,5% Date: 1968
Aerial Photo Data:_NA }
Site Location: The site is located on the SE ridge of Duncan
Mountain |

Land Owner (II/17-18): U.S. Forest Service

BIM District/Forest (II1/19):_Fishlake National Forest

Site Name/Previous Designations: A )
Description of Site:__ The site is a sparse lithic scatter located

on the west rim of a ridge, overlooking a draw to the SW., Alluvi
soils may mask some lithics or artifacts; however, site has only
limited depth potential,

s

Artifacts: Artifacts CLASS TYPE QUANT

should be described/drawn  Ceramics(III/10-21) .
on a continuation sheet Proj Pnt(III/1-9; ‘_

and their locatioms Gnd Stn(II/22-29

plotted on the site map,. Glass I1/22-29 _
CLASS QUANTITY Metal I1/22-29 .

Debitage(II/30) 8 Nails I1/22-29 _

Bifaces III/1-93 Cans (I11/22-29

Scrapers(III/1-9

Wood 211/22-29
Utilized Flakes Other 11/22-29

Description: 4 chert cores of dark brown, gray, and pink. 4 gr
chert primary flakes,

Non-Structural Features: (describe and locate on site map)(III/2

_heszrth/tirepit(HE) _rubdble mound(RM) _earthén momnd (EM) - _trail/road(TR)

_nmidden(MD) _stone circle(SC) burial(zU) _R2 grade(RG)

_depression(DE) rock alignment(RA) _pictogrsph(PI) _tran vay/road(TW)
. vater control(WC) _mine tailings(MT) _petroglyph(PE) _other(0T)
Description: NA




\\'

\\\ig

425V1453 (539N/1)~

Site No.

CLASS ~  MATERIAL QUANTITY CLASS  MATERIAL  QUANTITY
Single rm Tower
Multiple rm Cairn
Granary Corral
Cist Dugout
Pithouse. Kiln
Xiva Monument
Well Mine
Description: NA
19, Cultural Affiliation (IV/7-14) Unknown
How Determined? :

20, Site Dimensions: 5 m.X 8 m; Area(IV/17-21) 40 sq
21. Were surface artifacts collected? Yes__x No; (IV/22) 1If yes,
attach a continuation sheet describing sampling method used.

22, Estimated depth of fill (IV/23): 0-10 cm,
Subsurface test? Yes; X DNo (Include location of test on sit
Description:
23. Site Copdition (IV/25): Excellent:  Good: Fair; X Poor
Agent of Impact: Erosion
24, Nat,Register Potential(V/1):____ Significant(C);__X Non-Sipnifican
Justification: Sparse non-diagnostic lithics and limited depth
potential.
25. Researéh Potential: Lithic analysis, hunting station
26. Recommended Mitigation: Avoidance
27. Direction/Distance to Permanent Water (V/5-10):__ East / 2.7
Type/Name of Water Source (V/11): Quitchupah Creek
Distance to nearest other Water Source (V/2-4): 400 m,
Type of other Water Source: Wash
Distance to Cultivatable Soil (V/12-14): Unknown
28, Topographic Location_(check one under each heading) (V/15 18)
FRIMARY LANDYORM 20SITION C¥ LANDFORM DDOSI’IOML ENVIRONMERT ECONDAXY POSTTIH
_mountain ‘sgineld) _top/crest/pask(d) SLan(A) _marsh(L} :ap/:xu:/t.d.zn
hill./bu::t 3) Kedga(B) __ulu-(x) landllidn/ulunp(ﬂ) _edgel3)
tzhlclad/n“A(C) slope(C) _dune(C) delza(R) x;Lopc(C)
Xridge(D) toe/ fo0¢/doczom(D) _streem tervace(D) “island(0) _toa/fooz(D)
_valley(Z) “taddle/pass(¥) _playe(E) “elifg(®) :‘u:bank(z)
_plain(r) _bench/ ledga(F) shore faacuxe “outerop(q) _decached oonall
_canyon(&) _rizmreex(GC) - _extince laka(F) _stTeem bed(R) Tinterior(G)
_intarisz(H) _excang lake(C) um(a)
allnvul plain(B) rucr(I)
cclwxw(l) Tport.geo.featur
mtma(J) : _spriag meuad/be
“floed plain(X) : ' cave(l)

—tlcovesshelrar(
~Factzrued groux

Description: See #15




//,'30. Vegetation COMMUNITY and association (V/24-25):

L f ALPIXT cassTomUL)
/( _SPRUCY rII(3%)

Frumbholsz(2L)

vhite fir—eprucal(3x)
~AS?XX DOUGIAS TIR(CZT)
wtimbar pine(Cd)
~douglas £ix(C3)
lodgepale pine(CC)
~brrisclecone pina(Cl)
_tapea(C2)
~ttreamside(CD)
. JAesdew rraseland (CS)

~

YYLIOW PIME-QAR(DZ)
_poudercsa pine(DA)
_oakbrush(D3)
_Bountsin trush(DC)
~=zaple(DD)
~StTemside(DL)

_YLADXS/PRAIRIZ(EZ)
—zrasslands(ZA}
_vinyon—juniper(X3)}
_itresmsidae(XC)

_COLD DESERS SHRTB(FT)
tagebrush(Tri)

x:xull sagebTush(7F3)
tiztle zabbizbrsa(rc)
_thadscale{7D)
Sorsebrusa(TL)
_wisee—£22(FF)
_bertngn/blkbtzh(FC)
Sud sagedrusa(ri)
mat ssleboush(rT)
Zrxy polly(FT)
AtTemeida(FL)

LS4LT DESERT SHRUZ(CZ) _RAZM DTSE2Y ST

St essevood(al) desart 1alidea,
Iz3wood—shadscl(C2) _STsczote bush(:
tespwand (CT) _cTaosate/bursag
sicklevd/seaphize(Cd) _ioshua Sree(ZD
saltgzraes(GZ) _MARST COMMUNLT:
~Alkali sacazon(CT)

_rabbizdrush{cC) _ALTALT FLATS /e

FLATS/DRY Laxz/
VASTILAND (XZ)

_CTLITYATID L

Description:_Small sage and grasses are along the slope and an

cakbrush stand is to the southeast.

Site No,., 4<oVI 493‘ OYN

31. Next nearest plant association/distance: Alpine/400 m. .
2. Photograph Numbers (V/26): 5398=-1_(1)
33. Recorded by: V. Garth Norman ;
Survey Org, (V/27-28): AZRC Date:_1/28/81
Assisting Crew Members: NA _
. 34. Sponsoring Agency: Southern Utah Fuel Company (SUFC=-8£1-1)

Contract No, A

UT8100-1

(8/80)
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*-developed by cooperative agreement by:

’//,,Bureau of Land Management

Division of State History 2.
University of Utah Archeological Center 3
4, Class: X Prehistoric Historic

5. Cultural Site Type (interpreted function):

6. DPaleontological Site Type:

7. Elevation (I/11-15) 8680

1.

__Invertebrate;

Site No.(I/1-10) 425v1454

County Sevier
Temp., No._539N/2

Paleontologic

Lithic scatter
__Vertebrate;

__TFlora

ft. X .3048=_2645.7

elevation source: USGS topographic map
8. UTM Grid: (I/16-30) zone 12 464680 mE.; 4310365
9. (II/I-16) 1 __of SE of & __of Section_ 36 T, 218, , R. 4%, _
10. Map Reference:__ pAcord Iakes., Utah Series:7.5' Date: 1968
11, Aerial Photo Data: A

12. Site Location:_The site is on the 5B ridge of Duncan lMountain.

13. Land Owner (II/17-18): .S, Forest Service
BIM District/Forest (II/19):___ Fishlake National Forest

14, Site Name/Previous Designations: HA )

15. Description of Site:__ The site is a sparse lithic scatter which
Ads located on the west rim of a ridse, on and near a rock
outcropping, which provides a flat area overlooking a draw to
the southwest,

16, Artifacts: Artifacts CLAS TYPL QUANT
should be described/drawn  Ceramics (111/10 21) _
on a continuation sheet Proj Pnt(III/1-9 _
and their locations Gnd Stn(II/22-29 |
plotted on the site map. Glass (II/22-29 _

CLASS QUANTITY Metal §11/22-29

Debitage(II/30) 6 Nails II1/22-29

Bifaces III/1—9§ Cans (11/22-29)

Scrapers(III/1-9 Wood  (Ii/22- 29;

Utilized Flakes Other (II/22-29

Description: _ 4 white/gray chert core and 2 primary flakes

17.  Non-Structural Features: (describe and locate on site map)(III/Z

hearth/firepit(EE) _rubble mound(RY) —~earthen™mound(EM) - _trail/roed(TR)
_midden(¥D) _stone cirele(SC) durial(zU) KR grade(RG)
_depression(DE) _rock alignment(RA) pictograph(PI) tram vay/road(TW)
_vater control(WC) mine tailings(MT) _petroglyph(PE) _otbez(0T)

Description: NA




425v1454 (539N/2)

Site No.

- e e e e A e el e MW AdGA _ddg LT ANYS
7 CLASS MATERIAL  QUANTITY CLASS MATERIAL  QUANTITY
’ Single rm Tower
Multiple rm Cairn
Granary Corral
Cist . Dugout
Pithouse 'Klln
Xiva Monument -
Well Mine
Description: NA
19, Cultural Affiliation (IV/7-14) Unknown
How Determined? |
20, Site Dimensions: 5 m,X 5 m; Area(IV/17-21) 25 Sq
21. Were surface artifacts collected? Tes_X No; (IV/22) 1If yes,
attach a continuation sheet describing sampllng method used.
22. Estimated depth of fill (IV/23): none
Subsurface test? Yes; X Mo (Include location of test on sit
Description:
23. Site Condition (IV/25): Excellent;  Good: Fair: X Poor
Agent of Impact: Erosion
24, Nat.Register Potential(V/1): Significant(C);_X Non-Significar
Justification: Sparse lithic scatter without diagnostic
remains,
25. Research Potential: ZLithic analysis, hunting station
26. Recommended Mitigation: Avoidance
27. Direction/Distance to Permanent Water (v/5-10): EFast , 2.7 1
Type/Name of Water Source (V/11): 4uitchupah Creek
Distance to nearest other Water Source (V/2-4): 400 m.
Type of other Water Source: Wash
Distance to Cultivatable Soil (V/12-14): Unknown
28. Topographic Location_(check one under each heading) (V/15 18)
DUy Lmrom ?CSITIOR O LUD!‘OI! DQOSIIIOML EIVIRONMERT TLONDARY POSITY
mouatain spize{d) _tup/crest/peak(d) fanld) _marsh(L) ‘ :np(:;-u:/ridgnl
hilllbut:l(” Xedge(3) _talus(3) __landl lida/sluzmp(Y) _sdga(3)
_tableland/mesa(C) _slope(C) _dune(C) delza(®) Xslope(C)
Xridga(D) _tae/foot/boteon(D) _strean tarvace(D) _island(0c) ~toe/faoz(D)
valley(®) taddle/pass(X) olays(Z) cLifg(P) gutbank(Z) _
_plain(T) bgn:h/ ledge(F) shore fasture ::rop(Q) _decached monoli
_canyon(G) nxruek(c) : extinee laka(T) Tetrea bcd(&) Tinteriar(G)
ingezior(X) extang lakae(C) _,up(u)
_allovial plain(E) Tlsez(I)

Description: See #15

colopviom(I)
_m:ua-(.?)
flood plain(X)

POt geo. featur
Ipring moand/be;
Sxva (L)

~tlcovesshelzar(
_pattaroed grousn:




Site No. 425v1454 (’31\!,

Lo
30.

Degree/Aspect of slope (V/19-23):

% [o05"Y

Vegetation COMMUNITY and association (V/24-25):

ALPIXE CrastumUL) IXIlovw rII-ouk(Dz) _COLD DESERT SEaOn(rzi)
pondarosa pine(Dd) tagebrush(FA)
SSPRUCYE TIX(XZ) _eakbrush(D3) raxll sagebrusa(73)
Jsoabolz () Bouutain brush(DC) Llizrle zabbizbran(Fc)
vhite f{r—sprucal(32) 2aplel{DD} _thadscals(7D)
~AS2DN DOUGLAS TIX(CI) _stremmside(DZ) _Sorsedrusa(TT)
_linder pine(ci) _vizcer—taz(FT)
douglxs £iz(C3) . _bop=sage/blibrah(FC)
Jodgepele pine(CC) _TLATAS/PRAIRIE(TT) _bud sagebrash(FR)
ristlecene pina(Ch) _rrasslands(ZL) Aat salebrush(¥I)
_a2pen(CZ) oinyor=juaipes(rs) grzy oally(rJ)
_ttreamsida{CD) _sexssmside(2S) _JtTumeida(FX)

34.

. Aeadow rraseland(CC)

_S4ALT DESXRT SHRO3(CZ)

"AZX DISIRT ST

STessevood (CL)
_ITswood~thadscl(C3)

desert salibra.
c-eqsocCa bush(:

-—

_sewpwewnd (GC)
plcklevd/samphizel(Ca)
~3altyoaes(3T)

~alkali sacacoa(Cr)
_rabbicdrush(Cs)

_Jjoshua treel{dD

crscsote/bursa;

¥A2S3 COXC@MALT

ALTALT FLATS/ M
TLATS/DRY LAXE,
RASTILAND(XT)

CILIIVATID Lam

Description:_Small sage and grasses are on the slope around

the site. A stand of mountain brush lies adjacent to the

east of the site,

Next nearest plant association/distance: Alpine/400 m.
Photograph Numbers (V/26): 539N-1 (2)
Recorded by: V. Garth Norman

Survey Org. (V/27-28):

AERC

Assisting Crew Members:

NA

Date: 1/28/81

Sponsoring Agency: Southern Utah Fuel Company

(SUFC-81-1)

Contract No. NA

U100 -1

(2/80)
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‘developed by cooperative agreement by: 1. Site No.(I/1-10) 425v1455
;Bureau of Land Management .

Division of State History 2. County Sevier
University of Utah Archeological Center 5. Temp. No. 539N/3

4.
5.
6.

Te
8.
9.
10.

1.
12.

13.

14,
15.

16.

17.

Class: _X Prehistoric ___Historic ___Paleontologic
Cultural Site Type (interpreted function): Lithic scatter
Paleontological Site Type:__Invertebrate;__Vertebrate;__Flora
Elevation (I/11-15) 8440 ft. X .3048=___ 2573 m
elevation source:___USGS topographic map
UTM Grid: (I/16-30) zone_l12 _; 465200 mE. ; 4312400 m
(II/1-16)_SE _of SE of_ _NW of Section_30 T, 21S, , R._ 5E.
Map Reference:_Acord lLakes, Utah Series:_7,5' Date:_ 1968
Aerial Photo Data: NA _
Site Location: The site is located on the NE ridge of Duncan
Mountain,

Land Owner (II/17-18): U.S. Forest Service
BIM District/Forest (II1/19): Fishlake Hational Forest
Site Name/Previous Designations: 1A

Description of Site:__The site is a sparse lithic scatter which i:

located on a slight rise of a point centered on the flat ridge oz
the eastern rim.

Artifacts: Artifacts CLASS TYPE QUANT.
should be described/drawn Ceramics(III/10-21)
on a continuation sheet Proj Pnt(III/1-9§
and their locations Gnd Stn(II/22-29
plotted on the site map. Glass (II/22-29
CLASS QUANTITY Metal §11/22—29
Debitage(II/30) 6 Nails 11/22-29
Bifaces (III/1-9) Cans (I1/22-29
Scrapers(III/1-9) Wood (II/22-29§
Utilized Flakes Other (II/22-29

Description: 1 primary flake and 5 tertiary flakes of dense pgray
mudstone. '

Non-Structural Features: (describe and locate on site map)(IIL/2:

_hearth/firepit(HE) _rubble mound(RM) _earthen mound(EM) - _trail/road(TR)
_midden(}¥D) _stonme cirele(SsC) _burial(2U) _R2 grade(RG)
_depression(DE) _rock aligamenc(Ra) _ _pictograph(PI) _tram vay/road(TW)
_vater control(WC) _mine tailings(MI) _petroglyph(PE) _other(0T)

'DEScription: NA




™

425v1455 (539N/3)~

Site No.

- - e

CLASS MATERIAL  QUANTITY CLASS MATERIAL "QUARTITY
Single Tm Tower

Multiple rm Cairn

Granary Corral

Cist Dugout

Pithouse ' Kiln

Kiva Monument

Well Mine

Description: NA

19, Cultural Affiliation (IV/7-14) Unknown
How Determined? .

20, Site Dimensions: z m.X z  m; Area(IV/17-21) q sq

21. Were surface artifacts collected? Yes__x No; (IV/22) 1If yes,

attach a continuation sheet describing sampling method used.

22, Estimated depth of £ill (IV/23%):0-1Q-cp

Subsurface test? _Yes;___x No (/nclude location of test on sit
Description: .
23. Site Condition (IV/25): Excellent; _ Good;  Fair; * Poor
Agent of Impact:__ Erosion, and possible vapdalism .
24, Nat,Register Potential{(V/1): Significant(C); _x Non-Significan
Justification:__Sparse non-diagnostic lithics and limited depth
potential,

25. Research Potential:__Tithic analysis, hunting station

26, Recommended Mitigation: Avoidance _—

27. Direction/Distance to Permanent Water (V/5-10): /600

Type/Name of Water Source (V/11):__Stream/Quitchupah Creek (south
Distance to nearest other Water Source (V/2-4): 300 m, ’ fork;
Type of other Water Source: Wash

Distance to Cultivatable Soil (V/12-14): Unknown i

28. Topographic Location_{check one under each heading) (V/1 8)

IMAXY LAXDIORNM ?OSITION ON wmrom baosmom ESVIRONMERT ' xmm POSITIO

_Bountain spinel{d) _top/exest/peak(d) faa(A) _mazsb(l) cnp/c:u:lr.du(

“Rill/buczall) Xedgald) talus(3) —Landslida/slugp (M) sdge(2)
“cableland/mgsalC) _slope(C) _duae{C) _delzaln)} Aslopel(C)
Xrad:n(n) _tos/faec/botsom(D) _stremm terrace(D) “island(q) _toe/foce(D)
_vallay(Z) “saddla/pass(X) _playe(r) ‘ _elifs(p) _cutbank(Z) '

_plain(T) b.nch/hd;n(!’) ' shore f{azcurs _cuccTppl{Q) _detached zonolit

canyon(G) _rimroex(C) - _extince laka(r) _tcTeam bed(2) Tintarior(G)

- _incerior(E) _excant like(C) ucp(H)
lllnvul plain(H) Trisax(l)
caltxvxﬂu) POTEFeo. Leazur
oraine(l) e _spring mouand/boy

_ﬁhod plain(X) . . _cave (L)

~tlcovessheliar(l
pattarued groun:

Description: See #15.

. v rww e & e e N o o



£J. Jegree/AasBpect Ol slope (V/iY=L5): “lnt
30, Vegetation COMMUNITY and association {V/24-25):

AL cusstoo(l) _YYLIOV PINE-QUXR(DZ) _COLD DEsIT sAITI(rI) ~S4LT DESEIRT SEROB(CZ)  _WARM DESEIRT SEX

_pondezoss pine(DA) 1agebrasn(FA) _STezsevood (C1) _desers salihraz
~SPXDCY YIX(3Z) %ankbtulh(bl) rmell sagebruan(rs) Jrivaod—shadscl(C3) _c-eosots bush(=
Jerembolz(2a) _meuntain bdrush(DC) _lircla cebbifdran(rc) _Sespwend (CT) _cTscsate/bursag
rhiza fir-spruce({33) _aaple(DdD) _thzdsealal{7D) ricklevd/samphire(Cd) _ioshua zreelZn)
LASPYN DOUGLAS FIR(CZ) _strsemsida(DL) _Sorseorusa(TE) _salegrasa(GZ) _MARSH COMMUNITY
_limber pine(Cl) _wince—faz{FT) ~4l¥ali sacacon(Cr)
_douglas £ix(C3) _Sap=sage/blibria(rc) _Fabbizdrusb(CC) ALTALT TLATS /¥
_lodgepale pine(CC) _TLAIXS/PRAIRIZ(EZ) bud sagebrusb(FI) FLATI/TRY Laxz/
brisclaecone pina(CD) _rrasslanda(ZL) _mat salzbrush(7l; WASTEILLND(XZ)
_a8pen{C2) izyon-juaiper(I2) grxy 2ally(FJ)
_stTeamside{CD) _stresmsidal{IC) AtTesmeida{TX) _CTISTVATID LART
_Aesdow rTassland(CC)

Description: Small sage and grasses lie along the slope on,

and avound, the site. A stand of mountain brush, including

maple, lies to the west and east of the site.

Site No. 425v1i455 Qq;\l/;

21. Next nearest plant association/distance: Spall sare/100 1.
32. Photograph Numbers (V/26):__ 539ii-1 (%)
33. Recorded by: V. Garth Horman

Survey Org. (V/27-28): ATRC Date:__1/28/81
Assisting Crew Members: HA

34. Sponsoring Agency:__Southern Utab Fuel Company (SUFC-81-1)
Contract No. NA

UT8100-1 (8/80)
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** Static Water Level

SOURCE:

Coastal States Energy Company

-

{SWL) is measured from ground surface.

TABLE H-1 CHARACTERISTICS OF OBSERVATION WELLS
Obs. Well Total Hole Total Depth Casing Perfor- Elevation Formation State Plane Coordinates
No. Location* Depth (ft) Cased (ft) I.D. {in.} ations {ft) Casing Top Monitored E N
us-77-7 21S0O5E31ABC 294 - 1% - - - - -
Us-77-8 22S05EGBB 160 160 1% 110 8262.2 Castlegate 2,029,925 220,450
Us-77-9 21S04E36DBB 400 100 14 75 8279.3 Upper Blackhawk/ -
: _ Lower Castlegate 2,028,200 220,550
UsS-79-9 22S05E8BB 1140 860 2 20 . 7665.4 U-Hia Coal 2,031,540 214,460
/g\ - Ty .
Us-79-10  22S0O5EBAC (870 880 - < 2 20 7671.6 U-Hia Coal 2,033,870 214,590
US-79-12  22SG5E5CAD 893 860 2 20 7624.3 U-Hia Coal 2,033,540 216,110
S-79-13  22SO5ESCB 715 705 2 20 7811.3 Sandstone in 2,032,000 217,320
Blackhawk .
June 3, 1978 October 5, 1979 June 20, 1980 ;
Observaticn Depth to Elev. of Depth to Elev. of Depth to Elev. of f
“Well Ne. SWL** (ft) SWL (ft) SHL** (ft) SKL {ft} SHL** {ft) SWL {(ft) ;
Us-77-7 260.3 ; Dry - bry . 5
uUs-77-8 143.1 8396.90 140.4 8399.6 142.67 83¢7.33 ;
us-77-9 >300 - 273.6 8121.4 269.83 81z5.17
Vs-79-9 - - 858.5 7681.5 Dry -
Us-79-10 - - 878.1 7676.9 Dry - :
US-79-12 - - - - Dry - }
Us-79-13 - - 705.3 7829.7 Dry - :
* See Plate H-1I1 for locations. {
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** Static Water Level

SOURCE:

Coastal States Energy Company

-

{SWL) is measured from ground surface.

TABLE H-1 CHARACTERISTICS OF OBSERVATION WELLS
Obs. Well Total Hole Total Depth Casing Perfor- Elevation Formation State Plane Coordinates
No. Location* Depth (ft) Cased (ft) I.D. {in.} ations {ft) Casing Top Monitored E N
us-77-7 21S0O5E31ABC 294 - 1% - - - - -
Us-77-8 22S05EGBB 160 160 1% 110 8262.2 Castlegate 2,029,925 220,450
Us-77-9 21S04E36DBB 400 100 14 75 8279.3 Upper Blackhawk/ -
: _ Lower Castlegate 2,028,200 220,550
UsS-79-9 22S05E8BB 1140 860 2 20 . 7665.4 U-Hia Coal 2,031,540 214,460
/g\ - Ty .
Us-79-10  22S0O5EBAC (870 880 - < 2 20 7671.6 U-Hia Coal 2,033,870 214,590
US-79-12  22SG5E5CAD 893 860 2 20 7624.3 U-Hia Coal 2,033,540 216,110
S-79-13  22SO5ESCB 715 705 2 20 7811.3 Sandstone in 2,032,000 217,320
Blackhawk .
June 3, 1978 October 5, 1979 June 20, 1980 ;
Observaticn Depth to Elev. of Depth to Elev. of Depth to Elev. of f
“Well Ne. SWL** (ft) SWL (ft) SHL** (ft) SKL {ft} SHL** {ft) SWL {(ft) ;
Us-77-7 260.3 ; Dry - bry . 5
uUs-77-8 143.1 8396.90 140.4 8399.6 142.67 83¢7.33 ;
us-77-9 >300 - 273.6 8121.4 269.83 81z5.17
Vs-79-9 - - 858.5 7681.5 Dry -
Us-79-10 - - 878.1 7676.9 Dry - :
US-79-12 - - - - Dry - }
Us-79-13 - - 705.3 7829.7 Dry - :
* See Plate H-1I1 for locations. {



TABLE H-2  SPRING AND SEEP INVENTORY FOR THE SUFCC PROPERTY AND SURRUUNDING[AREﬁ

Site(1) Date Flow Method of Altitude ﬂater Water
No. Location Examined (apm) Measurement Remarks (feet) Use Aquifer Analysis
No. txall’ne= — Aquiter analysis

MINE PERMIT AREA

001 21S04E36DCD 9-17-77 1.7 Time/Volume Spring developed for 8230 S%ock Castlegate Sandstone Yes

stock watering by Watering
U.S. Forest Service :
6-04-78 2 Time/Yolume
9-26-78 2.2 Time/Volume .
7-79 2.4 Time/Volume ..
. 10-79 2.1 Time/Volume , ,
6-80 2.9 Time/Volume ' !
|
005 22S04EQTDDA 9-13-77 ] Estimated Spring historically 7935 Sttock Blackhawk Formation Yes

developed for stock- Watering
watering. Facilities :
not maintained

6-04-78 1 Estimated
9-26-78 - Not Meas. ,
7-79 - Not Meas. %
10-79 - Not Meas. L
6-80 1 Estimated |
013 21S05E29BB 9-77 - Not Meas. : 7600 i Blackhawk Formation
6-78 - Not Meas. - i
6-80 Drips Turbidity <2
013-A 21S05E29BC 6-80 Seep Eminatina from black 7560
shale
013-B 21S05E29CBA 9-77 Seep Not Meas. Seep on both sides 7510 ' Colluvium
6-80 of creek !

i -10-



TABLE H-2
Site(1) Date Fiow Method of
No. Location Examined (gpm) Measurement Remarks
013-C 21S05¥29CBD 9-77 Seep Not Meas.
6-80 Dry :
015-A 21S05E29CDA 9-77 Not Meas. Fractured, flaagy,
friable sandstone
015-B 21SO5E32ABB 9-77 Not Meas. Fractured, flaggy,
friable sandstone
6-80 Yery
Small
033 . 22S05E07BDB 9-17-77 Dry Two possible spring
6-04-78 0.8 Time/Volume sites at base of K¢ °
- hillslope
058 21S05E32AC 6-80 0.5 Estimated Water submerges before
reaching creek
ADJACENT AREA
007-A 21S04E13DAD 9-17-77 Pond Water in catchment pond:
only pond holding water
at this time of year,
may indicate a spring
or seep
008 21S05E19ADC 9-77 Seep Not Meas.
6-80 0.2 Estimated

‘SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURROUNDING AREA - Continued

Altitude
{feet)

7480

7390

7290

8270

7280

8260

7880

i
|

Stock
Watering

Aguifer

Blackhawk Formation
Starpoint Sandstone

Starpoint Sandstone

Castlegate Sandstone

Alluvium, Hillwash
Material (Near Price
River Formation/Castle-
gate Sandstone Member
Contact}

Castlegate/Blackhawk
Contact

Water

Analysis

Yes



TABLE H-2  SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURRQUNDING AREA - Continued

- o
Site(1) Date Flow Method of ’ Altitude iWater

KWater
No. Location Examined (gpm) Measurement Remarks (feet) - Use Aquifer Analysis
009 21S05E19DA 6-04-78 11.8 Time/Volume -~ ' 7760 ! _ Yes
6-80 3-4 Estimated Turbidity«2
010 21S05E19DAD 9-77 Seep Not Meas. Highly fractured coal 7760 Blackhawk Formation
and carbonaceous shale
6-80 0.10 Estimated Turbidity 6-8 ' |
019-A 22S05E09DB 9-77 Not Meas. Evaporative salt depo- 6680
sits on Kc sandstone
outcrop
6-80 Dry
019-B ' 22S05E08DA 9-77 Not Meas. °  Evaporative salt depo- 6640
sits on Ksp sandstone
outcrop
023 22S04E16ACB 9-16-77 0.9 Time/Yolume Developed spring protec- 8000 ° ; Castlegate Sandstone
ted from livestock; base ; Member (Base)
of Kc cliff :
024 22S04E16DCD 9-16-77 0.05 Time/Volume Developed spring with 8055 5 Castlegate Sandstone
watering trough; at base Member/Price River
of ridge in draw Formation
026 22S04E24BAC 9-16-77 0.1 Time/Volume Developed spring with 8355 | Castlegate Sandstone
cistern and watering | Member

trough: at base of ;
ridge in draw ! ~-12-



TABLE H-2 SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURROUNDING AREA - Continued

Site(1)
No.

027

028

030

030A

0308

Location

21S04E34BCC
LIZCALEEC

o
——n— -‘\j

21504E27BCC

21S04E22BDB

21S04E15DCC

21S04E15DCC

Date-

Examined

9-17-77

9-17-77

9-17-77

6-78
9-78
7-79
10-79

89-17-77

9-17-77

Flow Method of

(gpm) Measurement
0.8 Time/Volume
(Dry)
Seep Area
None
Dry
Dry
10

2 Estimated
Seep Not Meas.

5 Estimated

Remarks

* Developed spring for

1i vestock watering; hill-
side source is piped to
watering area (pond)

Evidence of previous
moisture {vegetation)..
Source is colluvial slope

Unable to locate spring
as noted on USGS topo-
graphic maps; observed
several areas of previ-
ous moisture on a bench
at the base of a slope
(may be associated with
a stump or fault).

 Moisture, vegetation in-

dicate seep area

Spring in dry stream
channel; source is a
fractured sandstone unit

Altitude
(feet)

8135

8230

8935

8760

8705

Water

; Use

Aquifer

Price River Formation

Price River Formation

Price River Formation

North Horn Formation/
Price River Formation

North Horn Formation/
Price River Formation
Contact

Water
Analysis

-13-
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TABLE H-2 SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURROUNDING AREA - Continued

Site(1)
No.

031

032

034

035

036

047

Location

21S04E21DBD

21S04E35CDB

Cj A Lag s’ L%
U

21S05E20BCD

21S05E26BBA

Louss

21SO5E26BCC

=

Ed

22SC4E12CDA

Date

Examined

9-17-77

9-17-77

WA s
A
L

6-80

9-17-77

9-17-77

9-17-77

9-77

Flow Method of
(gpm) Measurement
Moist Not Meas.
(Dry)
Seep Area
5-10
Not No Access
Known
0.2 Time/Volume
5 Estimated
52

Remarks

- Spring is dry at this

time: source is in
coltuvium on a hillside

Evidence of previous
moisture {vegetation)
Source is colluvial
slope

Appears to be a spring
along fracture zone at
canyon bottom

Developed spring

Poor access prevented
flow measurement: flow
mainly from a caved
mine adit; all flows
appear to have source
in a coal bed overly-
ing a massive sandstone
unit

Pumphouse effluent.
Pumphouse and water
collection system in
canyon bottom; spring
area in atluvium {at
Ksp/Kum contact)

Altitude

_(feet}

8360

8300

8040

8440

7715

7205

Water
Use

~ Stock
. Watering

" Indus-
trial

Water

Aqui fer Analysis

Price River Formation

Price River Formation

Castlegate Sandstone
Member {Base)

Castlegate Sandstone
Member (Base)

Btackhawk Formation

Alluvium Yes

-14-
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TABLE H-2 SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURROUNDING AREA - Continued

Site{1)

No. Location
047

048 22SO4E16AAD
059 22S05E09BD

059-A 22S05E09BD

GENERAL AREA

050(1) 22S04E29CAA

051(2) 22S04E26CBD

052(2) 22S04E32DBB

053(2) 22S04E04DDC

Date Flow
Examined (gpm)
6-78 60
g9-78 49
7-79 0

10-79 29.3

6-80 <0.1

6-80' Seep

Method of
Measurement

Remarks

Developed spring used
for domestic purposes
and recad wetting

2' Diameter pool in
alluvium below spring

Eminating from dark
shale
At base of cliff in

draw

In draw below plateau
Hillslope

On cliff slope below
plateau

Altitude
(feet)

7860

6680

6705

7800

8200

8445

8205

Water
Use

:Domestic

Water
Aquifer Analysis

Blackhawk Formation

Alluvium

Castlegate Sandstone
Member (Base)

Castlegate Sandstone
Member

Price River Forma-
tion

Castlegate Sandstone

Member _15-



TABLE H-2 SPRING AND SEEP INVENTORY FOR THE SUFCO PROPERTY AND SURROUNDING AREA - Continued

Site(1)
No.

054(2)

055(2)

056(2)

(1)
(2)

_ Date Flow

Location Examined (gpm)
23S04E02CCD
23SO4ET6BAB
21SO4E17CBB

See Piates H-1 and H-II.
These spring data were interpreted from

Method of ATtitude ‘Water

Measurement Remarks {feet) Use
“On hillslope below 8280 l
plateau

In draw below plateau 8125

On open hillslope 9335

USGS topographic mapé (Scale 1:24,000).

Water
Aguifer Analysis
Castlegate Sandstone
Member

Castlegate Sandstone
Member

Price River Forma-
tion
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783.13 Statement to Clarify Areas

The "mine permit area" is that area enclosed by the mine permit
boundary (Plate H-II). The "mine plan area" and the "affected
area" are considered to have the same boundaries as the mine permit
area. The "adjacent area" (Plate H-II) boundary varies from about
0.2 mile to 1.5 miles outside the mine permit boundary and includes
most water quality monitoring sites. These definitions are consis-
tent with Section 701.5 of the OSM Permanent Regulatory Program-
Surface Coal Mining and Reclamation Operations.

The term "general area" is not defined in Section 701.5. There-
fore, the following definition obtained from Montana's Permanent
Program-Strip and Underground Mine Reclamation Act is used:

General area means with respect to hydrology, the topo-
graphic and groundwater basin surrounding a mine plan
area which is of sufficient size, including areal extent
and depth, to include one or more watersheds containing
perennial streams and groundwater systems and to allow

assessment of the probable cumulative impacts on the
quantity and quality of surface and groundwater systems

in the basin.

The "general area" is shown on Plate H-II. Figure H-1 is a sketch
map of the surface water drainage system in the SUFCo Mine No. 1
area near Salina, Utah. .
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. 783.14(a) Provide Information (GMO-1)

A discussion of aquifers below the lowest coal seam to be mined
is described in detail in Section 783.15.



783.14(a)(1)(i) Description of Subsurface Water

Areas where subsurface water is and will be exposed at face-up
areas in the SUFCo No. 1 Mine are related to both geological and
hydrological characteristics of overlying formations. Fractures,
joints, and faults appear to be the most important conduits for
movement of groundwater from strata overlying the coal seam. In
the past few years observations by underground mine personnel show
that most mine water is produced at working faces. As the workings
are advanced, flows decrease rapidly and often completely dry up.
There appears to be no way to positively predict when fractures
and faults encountered in the mine will produce water. In some
areas, fractures and faults are dry, whereas in:other areas they
contain water and drain into the mine. Underground personnel have
also noted some seasonal variation in the quantity of water en-
tering the mine. Generally the period of maximum inflow into the
mine is in February and March and inflow decreases in the summer
and'fa11 months. There have been no quantitative measurements of
of this annual change in flow, however there is enough seasonal
difference to be noticeable.

Controlling mechanisms responsible for water entering the mine
probably involve blocks of strata having intercoﬁnetted fracture
systems that drain and yield water to the mine. In some parts of
the mine however, these fracture systems are not sufficiently
permeable or are not interconnected enough to yie]d,significaht
quantities of water. The nature of flow into the mine strongly
suggests the main conduit for water movement is not flow in the por-
ous media, but rather flow through zones of secondary permeability,
j.e. faults and fractures. This is a common characteristic of

many underground mines.

A recent map of the underground workings of the SUFCo MNo. 1 Mine,
together with areas of mine inflow, are shown in Plate H-III.
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Also shown on Plate H-III is the piping and pumping system for

the mine. Pipes and pumps used to remove underground water from
the mine are moved and changed as needed. For the past several
years, the pumpage of water from the mine has varied from 200 to
about 400 gallons per minute. The amount of water produced seems
to be related to the number of headings being advanced in the mine.

In the past few years, several large underground blocks of coal
have been mined out and have subsided. In accordance with under-
ground mining practices, these subsided blocks are sealed off

and are monitored to determine water production. These large
blocks are producing very little groundwater (1ess than 10 gpm),
which again indicates that once the aquifer system is drained,
there js 1ittle continued inflow of water into the mine. The coal
seam 1£se1f produced very Tittle water from the face or ribs and
it probably should not be considered an aquifer.



783.15 Groundwater Information

Geology in the mine permit area is described in detail in Section
783.14. Stratigraphy of the area, in descend{ng order, consists of
the Price River formation, Blackhawk formation, Star Point sandstone
and the Mancos shale. (Figure H-2). A large number of exploration
holes have been drilled on the property to determine the area strati-
graphy and the depth, thickness, and areal extent of the coal seam.

A total of seven exploration holes were cased with perforated pipe.
A1l holes were backfilled with cement to the desired elevation. The
perforated casing was inserted and fine gravel packed around the pipes.
Pipes were 13 inch or 2 inch black steel and perforations were either
small drilled holes or thin torch-cut slots. After backfilling around
the perforated section, a thin layer of drill cuttings was placed

in thé hole and the hole was backfilied to the ground surface with
cement.

The Pricé River formation consists of about 450 feet of interbedded
sandstone and claystone and is present on topographically high portions
of the mine permit area. This formation has not been identified as

an aquifer in the mine permit area and is not known to contain ground-
water or to furnish water to springs in the area. No groundwater
observation wells have been completed in this formation.

The Castlegate sandstone consists of an estimated 120 to 260 feet

of medium to coarse-grained sandstone with a few thin interbedded
mudstones or shales near the base. The sandstone is conglomeritic,
forms prominent cliffs, and is well cemented with calcareous cement.
Based on about 40 exploration drill holes in the mine permit area,

the Castlegate sandstone contains small quantities of groundwater

with faults and fractures being the major groundwater conduits. No
significant quantities of groundwater (more than 2 gpm) were encount-
ered in any exploration hole and no groundwater was detected in most
holes. The drilling technique used (air with foam jnjection) makes

it difficult to detect very small quantities of groundwater. A total
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of three observation wells were installed in the Castlegate sand-
stone. Characteristics of these wells are shown on Table H-1.
There are three springs in or adjacent to the permit area that
probably are derived from the Castlegate sandstone contact with
the underlying Blackhawk formation (Table H-2 and locations on
Plate H-II). Flow from these springs is small, but Spring 001 is
important for livestock watering.

Based on available geological and hydrological data, the Castle-
gate sandstone is considered an aquifer. However there are only
small quantities of groundwater in the formation. This ground-
water probably is associated with fractures and faults and the
sandstone probably transmits little water. If water is flowing in
the sandstone, and it is acting as a porous media, then moist
areas'éhould be present at outcrops. The area was cahefq;1y exa-

mined for moist outcrops and none were found. Dort iy

As shown on the surficial geological map, the Castlegate sand-'
stone is present over much of the mine permit area. It outcrops

in deep canyons and forms steep cliffs. Depth of the Castlegate
below the ground surface varies from zero at outcrops to over 400
feet beneath the high plateau areas. The only known use of water
from the Castlegate sandstone is for livestock watering at springs.
Groundwater recharge to the Castlegate sandstone is from precipi-
tation and snowmelt, and it discharges to springs and possibly
transmits some water by vertical movement to underlying strata.
Available evidence indicates annual recharge and discharge of ground-
water are small. In the summer of 1980, two or three additional
observation wells will be drilled into the Castlegate sandstone near
Spring 001. The objective of these monitoring wells is to deter-
mine mining impacts in the Spring 001 area.

The Blackhawk formation underlies the Castlegate sandstone and consists
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of about 710 to 833 feet of interbedded sandstone, siltstone, shale,
and coal. The Blackhawk is exposed in canyons, but is over 600 feet
beneath the high plateaus and hills on the mine permit area.

The Upper Hiawatha coal seam being mined by SUFCo is located near
the base of the Blackhawk formation. During drilling of over 40
exploration holes, no significant quantities of groundwater were
encountered in the Blackhawk. The Blackhawk formation is the

source for a few seeps identified in the mine permit area (Table H-2).
At the SUFCo Mine, groundwater has entered the underground workings
at the rate of 200 to 400 gpm during the past few years. Under-
ground workings are extensive in size and underlie an area of
several square miles. As described in Section 783.14(a)(1)(i),
underground water is encountered primarily at working faces and is
associated with faults and fractures. These zones yield water
readily into new headings, but infiow rates normally rapid]y decline
as mining‘progresses and inflow commonly ceases after a few months.

Both drilling and underground observations indicate the groundwater
flow in the Blackhawk formation primarily is in faults and fractures.
Very few springs and no "wet faces" are present in Blackhawk sand-
stone outcrop areas. This suggests that general flow through the
pores in the sandstone is not significant.

A total of four observation wells have been completed in the Black-
hawk formation (Table H-1). Measurements of static water levels

in these wells in June, 1980, using an electric probe, showed these
four wells to be dry. The presence of dry monitoring wells was
somewhat surprising considering the 200 to 400 gpm groundwater in-
flow into the SUFCo underground workings. There are several
possible explanations for this contradiction. It is possible that
the observation wells have not encountered any fractures or faults
and the primary permeability of the Blackhawk formation is insuf-
ficient to supply water to the wells. It also is possible that the
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wells are plugged and are not hydraulically connected to the
formation. It seems unlikely that four wells would fail to respond
to water levels. The area could be drained by mining and the water
levels have been lowered. This seems 1mpossibie in that new head-
ings continue to encounter groundwater and groundwater continually
enters the underground workings.

To obtain a better understanding of groundwater conditions, the
four observation wells will be tested by water injection in the
fall of 1980. This will show the extent of hydraulic connection
with the Blackhawk formation. Recharge sources for the Blackhawk
formation are not well known, however precipitation and periodic
streamflow on outcrop areas and vertical percolation from the over-
lying Castlegate sandstone are probable sources of recharge.
Dischdfge is to seeps and underground mine workings and probably

to the underlying Star Point sandstone.

The Star Point formation is fine to medium grained in texture with
grain size increasing upwards. The Star Point forms a well defined
c1iff between the slopes of Mancos shale and the overlying Blackhawk
formation. Except where eroded or exposed in deep canyons, the

Star Point sandstone underlies the entire mine permit area. The
Star Point is over 1000 feet deep beneath the high plateaus and

hill areas. -

Few springs or seeps originate in the Star Point formation. The
mine water supply system located in Convulsion Canyon may receive -
water from the Star Point. Exploration drilling generally has not
extended far into the Star Point. Those holes drilled into the
Starpoint formation have not encountered significant quantities

of groundwater.

Recharge and discharge characteristics of this formation are not
well known. Recharge may occur in some outcrop areas and by verti-
cal movement from the overlying Blackhawk formation.
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‘ Underlying the entire mine permit area and exposed in deep canyons
is the Mancos shale. This dark, slope-forming, marine shale is
essentially impermeable and contains no groundwater.
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‘ 783.15(a)(1) Depth and Extent of Water Table and Aquifers
(Quantitatively)

Information on observation well logs are in Section 783.15 and
well locations are shown on Plate H-II.
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783.15(a)(4) Discussion of Data, Method of Collection, etc.

including methods of collection, preservation and analysis.
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783.15(a)(4) Quality of Sub-Surface Waters

Quality of sub-surface waters can be determined by sampling obser-
vation wells, or springs, seeps, and discharges from underground
mine workings. Observation wells in this area are deep and drilling
of such wells requires use of drilling additives such as bentonite
mud, foam, water, and cement. Use of these materials in wells makes
it difficult to obtain a sample of the groundwater that has not

been affected by well drilling and construction. This is particu-
larly true in areas where aquifers supply small quantities of water
as there is insufficient water to thoroughly clean the holes or

to pump the holes prior to sampling. Water quality samples from
most observation wells are significantly influenced by drilling

and construction techniques and many holes provide water samples
that do not represent formation water. Sampling of seeps, springs,
and other natural points of discharge and underground workings
provides a re1at1ve1y unaffected water sample that is representative
of groundwater in the formatijon.

In the SUFCo mine area, it was decided to not utilize observation
wells as groundwater quality sampling points. Instead, the East
Spring (Site 001), the mine discharge (Site 021), pumphouse effluent
(Site 047), and selected sites within the underground workings
(Plate H-III) will be used as water quality sampling points. These
sites should accurately represent groundwater above, below, and
within the coal. Tabulation of water quality at these sites is in
Appendix H-A.

East Spring (Site 001) was developed by the U. S. Forest Service

for livestock and has its source in the Castlegate sandstone. Flow
from this spring has remained quite uniform since semi-annual
sampling began in September, 1977, and has varied from 2 to 3 gpm
(Appendix H-A). The quality of water from East Spring can be
characterized as a very hard (more than 180 mg/1 as CaCO3), calcium-
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bicarbonate water with moderate nitrogen and phosphorous concen-
trations, and with moderate quantities of dissolved solids and low
concentrations of trace metals (Appendix H-A). This spring is
heavily used for stock watering and easily meets the criteria for
Utah's Class C water (Table H-3). The spring waters also are
suitable as a public supply source and meet National Primary
Interim Drinking Water Standards (Table H-4).

As described in this section, the SUFCo underground mining operation
has a significant inflow of groundwater which is considered to be
related to fracturing and faulting in the area. Water discharge
from the mine is pumped into a culvert at Site 021 (Plates H-I and
H-II). Flow from the mine is estimated by measurement of the time
the pump is operated, less consumptive use in the mine for dust
control. Flows in the mine typically have occurred in new headings
and the overall trend in the mine has been an increase in the
amount of_water discharged as the number of headings increases. In
1977, flow from the mine ranged from 0 to 250 gpm with a total
pumpage of 46,000 to 140,000 gallons per day (Coastal States Energy
Corporation, 1977). By June, 1980, total volume discharged from
the mine had increased to 433,500 gallons per day or about 425 gpm.
(Craig Hilton, SUFCo Mine, pers. comm., June 20, 1980).

The quality of waters pumped from the mine in 1975 and 1976 (WESTECH,
1978) were of a similar quality to East Spring (Site 001). An exam-
ination of water quality data for both sites in 1978, 1979, and 1980
(Appendix H-A) indicates this conclusion is still generally true.
However, the concentrations of sulfate and magnesium in the mine dis-
charge increased sighificant]y between 1975 and 1978. The quality
of water discharged from the mine from 1978 through 1980 has remained
essentially unchanged.

Site 047 (Pumphouse effluent) is the point of discharge for the
water cistern that supplies water to the mine. The source of this
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Table H-3 Utah Division Of Health Numeri !
IroThe State umerical Standards For Water

CLASSES
Domestic Recreation kquatic Fgri- | Inousd
) Source $ Aesthetics Wildlife cultur try |Special
Constitutent 1A 18 1C 2R 28 3A 38 3C 30 4 5 6
Bacteriolocical {No./100 ml}
(30-day Geometric Mean)
Feximum Toctal Coliforms b 50 5,000 ]1,000 5,000 . - * R
Vaximum Fecal Coliforms . i 2,000 200 2,000 * * - -
Phvsical
Total Dissolved Gesses . . . . * (b) (b) . *
Finimum DO (m3/1) (2) . M 5.5 5.5 5.5 6.0 5.5 5.5 *
Veximyrm Temperature . . 4 * * 200C 27°C o .
Yaxirun Temp. Change . . . . hd 2°C 4°C . .
pH 6.5-9.0 6.5-9.0 6.5-9.06.5-9.0 6.5-9.4 6.5-9.0 6.5-9.0 6.5-9.0/5.5-8.0
Turbidity increzse (c) . . . 10 NTU 10 NTu | 10 TU 10 NTU 15 NTU *
Chemical (Maximum mg/1) =
hrsenic, dissolved .05 .05 .05 . . . . E » .1
Barium, dissolved b 1 1 . . * . = * *
Cadmivn, dissolved .010 .010 .010 hd * .0004(d4) .004(d) & .01
Chronium, dissolved .05 .05 .05 d - .10 .10 < .10 .10 v v
Cosper, dissolved * d - d . .01 .01 w . .2 Z <
Cyanide ' . d . * . .00S .005 & . . = =
lror., dissolved * * * * hd 1.0 1.0 - 1.0 * L w
Lead, dissolved .05 .05 .05 . * .05 .05 = * 21 & g
Hercury, total Jogz  .002  .002 . « 1 00005 .00005 < .00005 - 0 3
Prienol * .o - - * .01 .01 - - . = =
Selenium, dissolved .01 .01 .01 . hd .05 .05 2 * .05 v w
Silver, dissolved . .05 .05 .05 * * .01 .01 o . . = S
Zinc, dissolved * * . . o .05 .05 > . * < <
U z =z
N4+ as N {un-ionized) . . o d . .02 .02 ] . . c =]
cnTorine - * * - . .002 .0l C - - < e
Fluoride, dissolved {e) [1.4-2.4 1.4-2.4 1.5-2.4 - . . . < * . = =
ND, 25 N 10 10 10 : z z z
Ec;on, dissolved . d * * . i - o * .75 w =
H,S . . . * . .00z .002 2 . . w w
TES (f) - - -* ~ * - - ; . ]200 w. w
e = =
Radiological (Maximum pCi/1) ) E = ort
—_— . e > =
Gross Alpha 15 15 15 . o 15(g) 15(g) w 15(g) | 15{g) . s
Radium 226, 228 combined 5 5 5 . . . . - . * e =
Strontium 90 8 8 8 . . . * = . . = =S
Tritium 20,000 20,000 20,000 * . * - x * - = =
‘ a - A x
Pesticides (Mzximum ug/1) =
[=]
. Endrin .2 .2 .2 . . .004 004 £ .o08 | *
Lindane 4 4 4 * * .01 -.01 wv .01 *
vethoxychlor 100 100 100 * * .03 .03 .03 -
TJoxzphene 5 5 5 * . .005 .005 .005 d
2, 4-D 100 100 100 hd d A o . -
2, &4, 5-TP 10 10 10 - . hd * . .
Pollution Indicators (Q)
Gross Bete {pCi/Y) 50 50 50 - - 50 50 .50 50
B0OD (mg/1) . . 5 5 5 5 5 5 5
Kz 2s K {rmg/1) 4 I3 I 4 - .
FOZ as P (mg/1)(h) * ‘ . .05 .05 .05 .05 . .
d lnsufficient evidgnce to warrant the establishment of (e} PMaximum concentration varies according to the
ni—erical) standard, Limits assigned on case-by-case daily maximum mean air temperature.
besis.
Temo. ¢ ma/l

(3) These limits are not applicable to lower water Tevels

in deep impoundments. 12.0 2nd below

12,1 to 14.6
14.7 to 12.6
. 17.7 to 21.4
{c) For Clesses 2R, 2B, 34, and 3B 2t bsckground levels of 21.5 to 26.2

105 NTUs or grezter, 8 107 increase limit will be used 26.3 to 32.5

fnstead of the numeric values listed. For Cless 3D at , . Lo .
beckground levels of 150 NIUs or greater, s 103 increase (f) Total dissolved solids (TDS) limit may be adjusted

1irit will be used instead of the numeric vilue listed. on s case-by-cese basis.
Short term varjances may be considered on a cese-by- __24_(9)
cese basis.

(b} Kot to exceed 1107 of saturation.

e r RN N
o
BOANDON &

Jnvestigetions should be conducted to develop rore infora
ration where these pollution indicator levels dre ex-

() Lirit shal) be increasel threefold if (aCOJ hardness Ceeded.

in water exceeds 150 mg/). ARY PDy s P{As2Y) Viate for Yakes and reservolrs shall be



Table H-4

Federal Drinking Water Standards
for Public Water Supplies

Parameter

Primary Standards (1)

Arsenic
Barium
Cadmium
Chromium
Lead

Mercury
Nitrate as N

Selenium

Silver
Fluoride

Secondary Standards (3)

(1)

(2)

(3)

Maximum Contaminant Levels
for Inorganic Chemicals (mg/1)

oy
—_ 0 O 0O O O O O -

)

.05

.010
.05
.05
.002

.01
.05
4 - 2.4 (2)

Recommended Maximum
Contaminant Levels (mg/1)

Chloride 250

Color 15 (color units)
Copper 1.0

Corrosivity Non-corrosive

Iron 0.3 '
Manganese 0.05

Odor Threshold odor number ¢
pH 6.5 - 8.5 Standards Uni
Sulfate 250

Zinc : 5.0

Total Dissolved Solids 500

Foaming agents 0.5

40 CFR Part 141 (Federal Register, Vol. 40, No. 248,
December 24, 1975)

Maximum allowable concentration depends on annual average
of maximum daily air temperatures at site of supply.

40 CFR Part 143 (Fédera1 Register, Vol. 44, No. 140,

July 19, 1979)
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supply is an area of shallow groundwater which has been developed
by use of a collection system consisting of 300 feet of perforated
4-inch PVC pipe buried upstream from the pumphouse. The source of
groundwater in this area is probably from the alluvium and possibly
from the Star Point/Upper Mancos contact in the canyon bottom.
Measured flows at Site 047 have been relatively constant for the
period of baseline water quality data collection (1978 through
1980). This water is a very hard, calcium-bicarbonate type with
moderate concentrations of other major ions; manganese concentrations
which typically exceed the recommended limit of 0.05 mg/1 and low
concentrations of other trace metals. Concentrations of most major
jons (calcium, magnesium, sodium, potassium, sulfate, and bicar-
bonate, plus manganese) are greater in the pumphouse effluent than
concentrations of the same ions in the mine effluent (Site 021).
Dissolution of soluble minerals in the Star Point formation and
possibly in the Upper Mancos formation is the probable cause for
the incregsed;ion concentration.

Water quality samples were also obtained from four sampling sites

in underground workings of the SUFCo No. 1 Mine. These water quality
data are tabulated in Appendix H-A. Locations of mine sampling
points are shown on Plate H-III. Groundwater entering the mine

is a very hard, alkaline, calcium magnesium-bicarbonate type with

low concentrations of nutrients and metals, and low tc moderate -
concentrations of total dissolved solids. Except for high concen-
trations of manganese and iron at Site 062, the waters meet all
primary and secondary Federal Drinking Water Standards for public
water supplies.
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783.16(a) Map A1l Surface Water Bodies; Discuss Seasonal
Variations in Water Quality

Water from the SUFCo Mine and associated surface facilities is dis-
charged to the Quitchupah Creek watershed. The mine plan area, the
adjacent area, and the general area are totally within the Quitchupah
Creek watershed. The location of all surface water bodies, such

as streams, ponds, and springs, and the location of the mining dis-
charge are shown on Plate H-II. There are no lakes in the mine

plan area or the adjacent area. Acord Lakes are in the general area.

Nine sites on or adjacent to the SUFCo property were selected for
collection of baseline surface water quality (Table H-5 and Plate H-II).
Eight of these sites were chosen to obtain data for streams above

or below potential mine related disturbances or points of inflow to

or outflow from the mine plan area. One site was chosen to obtain
data on an important stock watering spring which may be adversely
affected by subsidence. A1l samples were grab samples. Sample col-
lection began in 1978, with samples collected during snowmelt runoff
and the early fall low-flow season. Much of the Quitchupah Creek
drainage upstream of the mine is inaccessible in winter and early
spring due to snowpack accumulation. Therefore, sampling during snow-
melt runoff was timed to occur as soon as possible after sites became
accessible. A limited number of water quality samples were collected
at other selected sites. Analyses of water at these sites typically
was limited to flow, temperature, specific conductance, and turbidity
(estimated).

The mine portal area is located at the confluence of Mud Spring
Hollow and East Spring Canyon. During all sampling periods these
drainages were dry at the mine portal area and had little or no
streamflow anywhere in the drainage. Considerable effort will be
made to obtain water samples from these drainages during the 1981
spring runoff. Samples will be collected at Teast once per month
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SUFCo PROPERTY AND SURROUNDING AREA PRIMARY

TABLE H-5 .
WATER QUALITY STATIONS AND PARAMETERS
Site Site Field _ Laboratory
No. Location Description Measurements Measurements
001 21S04E36DCD Spring in Duncan Discharge Specific Conductance
, Draw (East Soring) ' pH
Calcium
006 21S04E24CAC S. Fork Quitchupah Specific Conductance Magnesium
: Creek Temperature (water) Sodium
Turbidity (estimated) Potassium
Carbonate
007 21S04E13ADC N. Fork Quitchupah Bicarbonate
Creek Sulfate
Chloride
021 22S04E12BAD Mine Effluent Total dissolved solids
Total susnended solids
041 22S05E16DDA  Quitchupah Creek Fluoride
above N. Fork Nitrate as N
Total Kjeldahl
042 22S0O5E16DAD N. Fork Quitchupah Orthophosphate as P
above mouth Silica
Total Iron
046 22S04E12CDB  Convulsion Canyon Total Manganese
above pumphouse Total Arsenic
Total Cadmium
047 22S04E12CDA  Pumphouse Effluent Total Selenium
047A 22S04E12CDA E. Spring Canyon

above Convulsion
Canyon

t




during this time and peak runoff will be estimated from crest gage
data or maximum depth of water in culverts.

Published information on water quality data fo} the mine plan and
nearby area is limited. These data (Appendix H-A) consist of a
single analysis of two springs near the mine, a single analysis of
the mine sump and effluent, a single analysis for three sites on
Quitchupah Creek, and three analyses for Muddy River (Creek) at the
I-70 bridge. The U. S. Geological Survey (USGS) has no water quality
stations in the Quitchupah Creek drainage, but has three stations

on Muddy Creek (Figure H-I). Stations 09332700 (Muddy Creek at

Delta Mine, near Hanksville, Utah) and 09332800 (Muddy Creek at

Mouth near Hanksville, Utah) were established in 1975, and are
stations at which chemical and physical quality data are regularly
collected. However, these stations are many miles downstream of

the SUFCo property. Limited water quality data (temperature and
specific pondUctance) are collected at partial record station 09332100

(Muddy Creek below Interstate Highway I-90 near Emery, Utah). Water

quality data have not been collected by the USGS in the Salina Creek
drainage.

Baseline water quality samples collected by Hydrometrics were anal-
yzed according to the analytical schedule in Table H-5. Samples
collected for laboratory examination were collected, preserved, -

and stored in accordance with EPA recommended techniques and were
analyzed in an EPA approved laboratory using techniques in 40 CFR 136
or equivalent techniques. Field analyses were completed on site
immediately after collection. Results of chemical analyses of sur-
face water samples collected in the mine plan area, adjacent area,
and general area during the baseline period are tabulated in Appendix
H-A.

Based on an examination of baseline period data (data for 1978
through 1980) plus published data, the following conclusions are made:
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3)

Water in the general area is generally of fair to good
quality, is a calcium magnesium-bicarbonate type, is
alkaline, and has low concentrations of nutrients and
metals. :

For parameteks measured, waters sampled at baseline
stations usually met federal primary and secondary

drinking water standards (Table H-4). However, in

five of seventeen samples collected in 1979, total

dissolved solids exceeded secondary drinking water

standards.

Downstream waters of Quitchupah Creek become progress-
ively poorer with increasing total dissolved solids,
particularly a substantial increase in sodium sulfate.
This probably reflects dissolution of soluble salts
from geological formations in the area. These waters
change from a fair quality near the SUFCo Mine to

poor quality at the Browning Mine. Waters from the
Browning Mine exceed recommended standards for total
dissolved solids, iron, and sulfate. The general
picture of water quality which emerges is that of high

quality water within the mine plan area and the adjacent
area. These waters become degraded in quality by inter-
action with sodium-sulfate and other soluble minerals

in geological units, particularly marine shales downstream
from the mine area.

Total iron and manganese concentrations occasionally
exceed federal secondary drinking water standards (Table
H-4).

For parameters measured, waters sampled typically were
better than required by Utah Water Quality Standards
(Table H-3) for domestic use and aquatic wildlife.

-30-



6)

However, orthophosphate concentrations in samples
collected in 1979 and 1980, often exceeded Utah standards,
while orthophosphate concentrations in sampies col-

lected in 1978 usually did not. Reasons for the apparent

Jincrease are unknown. However, area soils probably

are the primary source of phosphorous.

None of the water sampled exceeded recommended 1imits
for livestock use (Table H-6).

Seasonal fluctuations in water quality of springs, ef-

fluent discharged from the mine, and general area streams

were relatively small (Figure H-3, H-4 and H-5). In

the streams however, quality usually was slightly poorer
(higher concentrations of dissolved substances) in the
fall than during spring runoff, when dissolved substances
were;somewhat lower, As expected, suspended solids con-
centrations were greater in the spring, during high flow,

~than in the fall. Suspended solids concentrations were

typically less than 15 mg/1 in the fall (Appendix H-A).
Therefore, semi-annual sampling of streams is sufficient
to define seasonal variations in water quality.

No significant adverse mining related impacts to water -
quality of the mine plan area and adjacent area have been
observed. However, the decrease in total dissolved

solids in Quitchupah Creek above the North Fork (Site 041)
is probably due to the dilution effect of the mine dis-
charge. Total dissolved solids in the mine discharge
(Site 021) are significantly lower than that in Convulsion

Canyon above the pumphouse (Figure H-3). 0i1 and grease
concentrations dischacgeg frgm the mine have exceeded

e

cause sheens have occas1ona11y been obggryeg“g§*§1te 047A.
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6)

7)

8)

However, orthophosphate concentrations in samples
collected in 1979 and 1980, often exceeded Utah standards,
while orthophosphate concentrations in samples col-

lected in 1978 usually did not. Reasons for the apparent

1 ase are.unknown. However, area soils probably

are the primary source of phosphorous.

None of the water sampled exceeded recommended limits
for livestock use (Table H-6).

Seasonal fluctuations in water quality of springs, ef-
fluent discharged from the mine, and general area streams
were relatively small (Figure H-3, H-4 and H-5). In V
the streams however, quality usually was slightly poorer
(higher concentrations of dissolved substances) in the
fall than during spring runoff, when dissolved substances
were;somewhat Tower. As expected, suspended solids con-
centrations were greater in the spring, during high flow,
than in the fall. Suspended solids concentrations were
typically less than 15 mg/1 in the fall (Appendix H-A).
Therefore, semi-annual sampling of streams is sufficient
to define seasonal variations in water quality.

No significant adverse mining related impacts to water -
quality of the mine plan area and adjacent area have been
observed. However, the decrease in total dissolved

solids in Quitchupah Creek above the North Fork (Site 041)
is probably due to the dilution effect of the mine dis-
charge. Total dissolved solids in the mine discharge
(Site 021) are significantly lower than that in Convulsion
Canyon above the pumphouse (Figure H-3). 0il and grease
concentrations discharged from the mine have exceeded

NPDES wastewater discharge permit effluent limitations be-

cause sheens have occasionally been observed at Site 047A.
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TABLE H-6 RECOMMENDED LIMITS FOR LIVESTOCK

‘ WATER

Source:

Parameter ' Concentration - mg/1

- NO3 + NOp as N 100

Total Dissolved Solids 3000-5000

Boron 5

Aluminum 5

Cadmium 0.05

'Copper 0.5

Fluoride 2.0

Iron : No Recommendation
Lead ‘ _ 0.1

’ Mercury ; 0.010

Selenium 0.05

Vanadium 0.1

Zinc 25

Environmental Protection Agency, 1973.

Water Quality Criteria 1972. EPA-R-73-023.
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s
Modifications were made to floor drains at shop_f 11t1e y”@éy ”Aﬁ&ﬁ
to correct this problem. Total suspended solids from the

mine and surface facilities have exceeded NPDES wastewater y
discharge permit effluent limitations resulting in the 4 ?&ﬁxh" .

. . . " - 2l
deposition of coal fines in the lower reaches of East L”ﬁ*“ﬁ%z:5““5

Spring Canyon (Site 047A), and in Convulsion Canyon

downstream of the East Spring Canyon confluence. /Improved

operation and maintenance of existing facilities, and
construction of proposed sedimentation ponds will correct

this problem.

9) Acidity meaéurements were not made because waters sampled
are alkaline, highly buffered, and had pH values consist-
ently greater than neutral (7.0). A1l pH values recorded
were greater than 7.1 and less than 8.0.

10) Dissolved iron concentrations have not been measured.

Total iron concentrations were usyally less than maximum

concentrations in federal secondary drinking water
standards (Table H-4). = The maximum total iron concen-

tration measured was 1.23 mg/1 and occurred during spring
runoff. = Since total iron concentrations during low flow
periods are often low (commonly less than 0.1 mg/1) and
coincide with low suspended solids concentrations, most-
of the iron apparently is associated with suspended sed-
iment carried during spring runoff,

11) There appears to be no distinct correlation between
streamflow and total manganese concentrations. The
greatest total manganese concentration measured was

.
0.181 mg/1 at Site 047 (Convulsion Canyon above pumphouse) ;¢>Z&f“ [‘9
during spring runoff. A similar value (0.101 mg/1) was ﬂ»rff”;awtsz‘
obtained at the same site during low flow. Total mangan- ‘ILQ“‘

ese concentrations at other stream sites typically were
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much less (usually less than 0.05 mg/1) during spring
runoff and during fall Tow flow periods.
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783.16(b)(1) Basin Discharges

Maximum, average, and minimum water yields for_ streams draining

the mining area can be estimated by use of existing flow data and
empirical formulas. The North Fork Quitchupah Creek (Site 042) has
an area of 23.7 square miles and drains the northeastern part of
the mine plan area. Quitchupah Creek above the North Fork (Site
041) has an area of 42.9 square miles and drains the remainder

of the mine plan area (Plate H-II).

Peak Flows

There is insufficient historical streamflow data for a statistical
analysis of maximum flows on either Quitchupah Creek or North Fork
QuitCHQpah Creek. To estimate peak flows for these streams, a
comparison was made with two nearby basins that have long-term
streamflow records reported by the U.S. Geological Survey. Thirty-
five years of data are available for the Muddy Creek Station
(09330500), which is east of the SUFCo property and has a drainage
area of 105 square miles above the gaging site. The other basin
used for comparison is the upper Salina Creek. This basin is

just west of the mine plan area and has a 51.8 square mile drainage
area above the USGS gaging station (#10205030). A total of fifteen
years of gaging data are available for the Salina Creek station. -
A statistical analysis of peak flows per unit area for the Muddy
Creek and the Salina Creek sites were used to estimate peak flows
for Quitchupah Creek and North Fork Quitchupah Creek.

Annual maximum peak flows for both Muddy Creek and Salina Creek were
used for a flood frequency analysis as described by Zelenhasic (1970).
Using this technique, peak flows were arrayed in descending order

of magnitude, and flow probabilities were determined as shown in
Tables H-7 and H-8. Data were plotted on log-probability paper
(Figures H-6 and H-7). From these curves, flood magnitudes for

given return intervals were determined (Table H-9). Both the North
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TABLE H-7 PROBABILITY AND RECURRENCE INTERVAL
CALCUALTED FROM 35-YEAR ANNUAL MAXIMUM
SERIES FOR MUDDY CREEK NEAR EMERY, UTAH

’ Recurrence
Probability* Interval
Runoff Peak ~Order Number m n + 1

(c.f.s.) My (D n + 1 m

‘ per cent years
3340 1 3.0 36.00
2290 2 6.0 18.00
2120 3 8.0 12.00
1640 4 11.0 9.00
1560 5 14.0 7.20
1560 6 17.0 6.00
1410 7 19.0 5.14
. 1320 8 22.0 4.50
1120 9 25.0 4.00
1080 10 28.0 3.60
- 969 11 31.0 3.27
850 12 33.0 3.00
816 13 36.0 2.76
752 14 39.0 2.57
698" 15 42.0 2.40
660 16 44 .0 2.25
544 17 47.0 2.12
535 18 50.0 2.00
504 19 53.0 1.89
446 20 56.0 1.80
404 21 58.0 1.71
403 22 61.0 1.63
360 23 64.0 1.56
356 24 67.0 1.50
322 25 69.0 1.44
303 26 72.0 1.38
299 27 77.0 1.33
295 28 78.0 1.28
290 29 81.0 1.24
282 30 83.0 1.20
270 v 31 86.0 1.16
268 32 89.0 1.12
257 ‘ 33 92.0 1.09
91 34 94.0 1.05
72 35 98.0 1.02

* Where n is number of years of record and m is rank in
the array. ‘
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TABLE H-8 PROBABILITY AND RECURRENCE INTERVAL
CALCULATED FROM A 15-YEAR ANNUAL MAXIMUM
SERIES FOR SALINA CREEK NEAR EMERY, UTAH

Recurrence
Probability* Interval
Runoff Peak Order Number m n + 1

(c.f.s.) m n + 1 m

per cent years
519 1 6.0 16.67
480 2 13.0 7.69
463 3 19.0 5.26
282 4 25.0 4.00
195 5 31.0 3.23
191 6 38.0 2.63
176 7 44 .0 2.27
166 8 50.0 2.00
155 9 56.0 1.79
118 10 63.0 1.59
110 11 69.0 1.45
94 12 75.0 1.33
45 13 81.0 - 1.23
34 14 88.0 1.14
16 15 93.0 1.07

* Where n is the number of years of record and m is the rank
of the item in the array.
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TABLE H-9  FLOOD FREQUENCY AND ESTIMATED MAXIMUM
FLOW FOR MUDDY CREEK AND SALINA CREEK
NEAR EMERY, UTAH

Muddy Creek (Drainage area: 105 sq. mi.)

Recurrence Estimated Flow Per

Interval Flow Unit Area
(years) (cfs) - (cfs/mi.2)

100 5200 - 49,52

50 4050 38.57

25 3025 28.81

10 1950 18.57

5 1280 _ 12.19

.2 575 5.48

Mean annual flood (2.33) 680 6.48

Salina Creek (Drainage area: 51.8 sq. mi.)

Recurrence Estimated Flow Per
Interval Flow Unit Area
(years) (cfs) (cfs/mi.z)
100 1500 28.96
50 1140 22.01
25 850 16.41
10 535 10.33
5 345 6.66
2 ~ 150 2.90
Mean annual flood (2.33) 176 3.40
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Fork Quitchupah Creek and Quitchupah‘Creek above the North Fork éﬁgp-°
are similar physiographically and climatologically to the Muddy “
Creek and Salina Creek drainages. Estimated flood peaks for
selected return intervals for Quitchupah Creek and the North Fork
Quitchupah Creek are in Table H-10. Estimation of flood discharges
for ungaged drainages are based on data from adjacent gaged streams
for given recurrence intervals. This method is subject to several
potential errors. These are:

1)  Local climatological factors vary greatly between drainages
in' the mountainous terrain of central Utah, giving poten-
“tial errant results when extrapolating data one drainage
to. another. (A. Richardson, Utah State Climatologist,
Personal communciation, July, 1980).

\\Q/é o\\ QJI
2)  Snowmelt runoff is an important element in the determi- ﬁﬁkw&ﬁ*‘ﬁ
N . - N \\<\ . - “-«b&
.nation of peak annual discharges. Snow accumulation \ ~d¢)§
X
- and snowmelt can be significantly affected by topography, \ N

cornice development, and wind patterns.

3) - Land use in adjacent drainages differs to some extent /
causing variations in discharge form individual streams /
in the area; e.g., irrigation practiées,-stream diver- ///
sions, and ponding.

Average Flow

Grunsky's formula as modified by Sellers (1965), 01'deKop's formula
(Sellers, 1965 and Linsley, 1967), and comparison with average an-
nual flow in adjacent basins were used to estimate average annual
water yield from Quitchupah Creek above the North Fork (041) and
North Fork Quitchupah Creek (042).

Estimates of annual precipitation and temperature used in these
equations were obtained from data collected at the nearby Hiawatha
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® TABLE H-10 FLOOD FREQUENCY AND ESTIMATED MAXIMUM
FLOW FOR NORTH FORK QUITCHUPAH CREEK AND
QUITCHUPAH CREEK NEAR EMERY, UTAH

Recurrence Interval Estimated Flow
(years) (c.fes.)
North Fork Quitchupah
Quitchupah Creek Creek (Site)
(Site) 042 041
100 | 928 1683
50 716 1299
25 535 970 -
10 342 620
5 223 404
2 99 180
Mean annual flood (2.33) 117 212
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Mine 111°1" longitude, 39%29" latitude). Meteorological charac-
teristics at the SUFCo mine were considered to be similar to
meteorological characteristics at the Hiawatha Mine (Arnold
Richardson, personal communication, July 29, 1980).

Grunsky's formula:

Q=aP2

(for P< 1/(2a))

where Q is the long-term average annual runoff in inches; P is the
Tong-term average annual precipitation in inches; and o is a runoff
coefficient per inch. Based on guidelines developed by Hawkins
(1976), a runoff coefficient value of 0.006 was assumed for the
SUFCo mine property (Personal communication, Dr. Richard Hawkins,
July 29, 1980).

Calculated average annual basin runoff using this equation is 1.04
inches and average annual runoff yields for each drainage are shown
in Table H-11.

The second method used to determine average annual water yield
from the area was 01'deKop's formula. According to this method,

Q=P - E0 tanh P
ko

where Q and P are as previously defined, Eo is the potential evapo-
transpiration, and tanh is the hyperbolic tangent. Using precipitation
data for the Hiawatha Mine, long-term average annual precipitation (P)
at the SUFCo property is estimated to be 13.18 inches. Potential
evapotranspiration (EO) was computed using a formula developed by
Thornthwaite (1948) which states: ’

E,=1.6b (10t/1)2
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where E0 is the monthly potential evapotranspiration in centi-
meters; t is mean monthly temperature (c®); b is a factor to
correct for unequal day length; I represents the summation of 12
monthly heat indexes to produce an annual heat index; and a is

a cubic function of I. Solving for the monthly Eo’ summing the

12 values, and converting metric to English units, produced an
average annual evapotranspiration value of 22.5 inches. Substi-
tuting this value together with long-term average annual precipita-
tion (P) into 01'deKop's formula results in a calculated average
annual water yield for the basin of 1.28 inches. Estimates of
average annual water yield for each drainage are shown in Table 11.

TABLE H-11 ESTIMATED AVERAGE ANNUAL FLOW

CALCULATED FLOW (IN CFS)

Grunsky's 01'deKop's Comparison with
Basin . Formula Formula Adjacent Areas
Quitchupaﬁ Creek (041) 3.3 4.1 14.6
North Fork
Quitchupah Creek (042) 1.8 2.2 8.0

The third method used to determine average annual water yield from the
area was a comparison of average annual flow from adjacent areas.
 Recorded average flow for the Muddy Creek basin (32 years) and the
upper Salina Creek (15 years) were divided by the basins' respective
area. These unit flows were then averaged and multiplied by the area
of the North Fork Quitchupah Creek and Quitchupah Creek basins to
determine basinwide flows. Results of this method of calculation are
in Table H-11.

Average annual water yield values obtained using these equations are
not exact. The methodology and assumptions used may not apply to
conditions at the SUFCo Mine and vicinity. Specifically, meteorological
parameters used were derived from a geographically similar area but,
Tocal climatology in mountainous areas could produce a different
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climatic regime for the SUFCo property, and data from the Hiawatha
Mine may not be representative. Second, several importana para-
meters were not included in derivation of these formulas. These
include geology, vegetation, and soil characteristics.

On-going streamflow monitoring in the SUFCo Mine area includes
three flumes with continuous recorders installed in June, 1980.
These sites are: :

1) A Parshall flume and continuous recorder on the North
Fork of Quitchupah Creek (T22S, R5E, Section 16, Tract DDA)

2) A cutthroat flume and continuous recorder on the North
' Fork of Quitchupah Creek (T21S, R4E, Section 24, Tract CBD)

-3) A Parsha]] flume and continuous recorder on the South

Fork of the North Fork of Quitchupah Creek (T21S, R4E,
Section 4, Tract CAC)

With continued yearly monitoring of these sites, a better under-
standing of long-term water yield for the SUFCo Mine area will be
obtained.

Minimum Flows -

Evaluating duration, magnitude, and probability of occurrence of Tow
flows has been a subject of much less hydrological effort than has

~ peak flows. Therefore, predictive technology is poor. Low flows are
environmentally important since they can be significant in terms of
wildlife and livestock watering. Magnitude of these flows are parti-
cularly susceptible to influences from area geology, topography,

and vegetation. Generally, low flow conditions exist during the late
summer, fall, and winter. Data for low flows and drainages in the
SUFCo Mine area is limited. Fall low flow data for streams -in the
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SUFCo Mine area are tabulated in Table H-12. Streamflow is very

low in these drainages during dry seasons of the year and many, if

not all, streams are dry during some portions of some years.

TABLE H-12 ’SUMMARY OF SELECTED LOW FLOW VALUES

IN THE VICINITY OF THE SUFCO NO.

MINE NEAR SALINA, UTAH

Flows
Site Site (g.p.m.)
No.¥* ' Description 9-77 9-78 10-79
006 S. Fk. Quitchupah Cr. 34 2 g9
007 N. Fk. Quitchupah Cr.
» above canyon 22.3 100 91

0078 Tributary to N. Fk.

Quitchupah Cr.

above canyon Dry Dry - Dry
041 - Quitchupah Cr. above

N. Fk. 247 525 359
042 N. Fk. Quitchupah Cr.

near mouth 2.5 90 103
046 Convulsion Canyon

(above pumphouse) 3.8 8.4 1.5
047A East Spring Canyon Not

above Convulsion Canyon Measured 359 . 202
021 East Spring Canyon

above mine Dry Dry Dry
022 Mud Spring Hollow

above mine Dry Dry Dry

*See Plate H-II for location.
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Base flow in Quitchupah Creek is significantly influenced by discharge
from the SUFCo #1 Mine. Since 1977, the mine has discharged an
average of approximately 200 to as much as 400 gallons per minute

to the lower segment of East Spring Canyon. Eést Spring Canyon

is a tributary to Convulsion Canyon, which in turn provides a signi-
ficant base flow to Quitchupah Creek.

There are three continuous recording streamflow gaging stations in
operation in the SUFCo Mine area. These are located at Sites 006,
007, and 042 (Plate H-II). Low flow measurements in these streams
are significantly affected by severe snow and cold weather, which
causes icing and damming of streamflow. This makes continuous re-
cording of low flows in winter months difficult and inaccurate. '
In addition to recording stations, streamflows are measured semi-
annuaTiy in all drainages and are adjacent to the mine permit area.
This fall low flow data will continue to be collected and will be
of signifjcanf value in determining stream low flow characteristics.
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‘ 783.16(b)(2) Depict Seasonal Variations in Water Quality

Seasonal variations in water quality are discussed in Section
783.16(a).
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783.17 Describe Alternative Water Supply

Based on an inventory of springs, it appears that one water supply
source may be adversely affected by subsidence due to mining.
Spring 001 located in East Spring Canyon (Plate H-II) probably
originates in the lower portion of the Castlegate sandstone.
Due to subsidence from planned underground mining, the spring
potentially may have its flow interrupted or diminished. It is
possible that underground mining will have no effect on this spring
due to the healing or swelling effect that shales in this area may
have. Often, shales will "flow" and seal fractures in a short time
period. This could limit the vertical movement of water from the
| Castlegate sandstone into underlying strata. Subsidence from miniﬁg
has bc;urred within about 1000 feet of this spring and, to date,
no imﬁacts have been observed. This spring is used for stock
watering and has a consistent flow of about 1.5 to 2.5 gpm. There
are several‘oﬁtions to provide an alternate water supply if this
spring is damaged by mining. These are:

1) Drilling of a water well into strata underlying the Castle-
gate sandstone. The Star Point sandstone underlies the

Blackhawk formation-and this sandstone contains some
groundwater. The Star Point formation, however, furnishes
water to very few springs, and groundwater encountered-
during exploration drilling has not been present in
significant quantities. This’sandstone appears to have

a low permeability with limited potential to yield water
to wells. Beneath the Star Point sandstone is the Mancos
shale, which is a dark, marine shale, with essentially

no potential for yielding water to wells.

Drilling of a deep stock well into strata beneath the
Blackhawk formation would be expensive, and would not
have a good potential for success.
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3

Drilling of a water well into abandoned mine workings.

After mining ceases, a stock well could be successfully
completed in underground workings of_ the SUFCo Mine.
These underground workings, where subsidence has occurred,

‘however, yield very little water and would be a difficult

drilling target. Although the underground workings
probably would yield adequate water to supply livestock,
location of a drilling site to assure encountering under-
ground water would be difficult. There would be a risk
that the well would not encounter water or would not .
continuously produce adequate water. In addition, this
alternative would require a mechanical pump which, due
to lack of power in the area, would pose a problem.

Construction of surface water impoundment. Development

of an impoundment in drainages north of Spring 001 is

.possible as an alternative water supply. This alternative,

however, has several problems. Drainages in this area are
ephemeral, and produce water only in response to snowmelt
and heavy precipitation. This raises the possibility of

an undependable water source during dry years. Also,
runoff in the area is seasonal, with major runoff occurring
in the spring. Water from the pond would need to be piped
to the Spring 001 area. Due to natural variation in -
precipitation and possibly dry years, this a1teknative
water supply would not be as dependable as the existing
water supply and would require considerable construction.

Development of groundwater from upper Duncan Draw. Stock

ponds in the upper end of Duncan Draw contain water during
much of the year. A spring, present in Section 26, supplies
three stock water ponds in Duncan Draw Tocated downstream
from this spring on a year-round basis. In consultation
with U.S. Forest Service personnel at the Fishlake National
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Forest in 1978, it was concluded that a p]astié pipeline
connecting upper Duncan Draw to the Spring 001 area

would be a feasible alternative water supply. Water
quality is good in upper Duncan Drawfand it appears

that production of one to two gallons per minute, on a
year-round basis, would be possible and would not
adversely impact upper Duncan Draw. If sufficient water
is developed, this alternative also would allow develop-

- ment of several points along the pipeline to supply

water for livestock and wildlife. The pipeline would

be gravity fed and would probably offer a good alternative
water supply to Spring 001. Winter operation would require
consideration of frost protection during design. -
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783.24(b),(g) Provide Maps at Adequate Scale Showing Boundaries
of Land, Public Roads

Maps have been prepared showing hydrologic features at required
scales of the mine plan area (Plate H-I) and mine plan adjacent area
(Plate H-II). '

There are no water supply intakes within the general area. However,
there is one diversion for irrigation of land adjacent to Quitchupah
Creek within the general area (Plate H-II).

~ The mine discharges to East Spring Canyon (Site 021) approximately
0.5 mile upstream from its confluence with Convulsion Canyon (Plate I).
~ No bther discharges are contemplated from affected areas in the pro-
posed mine plan area. w@\ﬁﬁ<9w“%k ALY Qﬁ“&q\
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783.25(f) Provide Maps, Cross-Sections that Require Scale of
Berial and Vertical Distribution of Aquifers
(Seasonal Variations)

A detailed discussion of subsurface water in the mine permit area
is given in section 783.15, including the areal and vertical
distribution of aquifers. Cross-sections and structural maps of
geologic units in the mine permit area are described in the geology
Section (783.14).
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783.25(g) Statement Regarding Irrigation Ditches

Other than for stock watering, the only identified agricultural use
of water in the general area is the irrigation of a small strip of
riparian land (about 110 acres) between the North Fork Quitchupah
Creek and the Highway 20 bridge near Emery (Plate H-II). The ir-
rigation diversion for this land is about 0.4 mile below the mouth
of North Fork Quit&hupah Creek. An additional 25 acres of riparian
land, contiguous to and immediately upstream, appears irrigible

and may have been irrigated in the past from this same diversion.”
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783.25(j) Locations of Gas, 0il and Water Wells

Extensive annual surveys of hydrologic features in the mine plan
area, adjacent area, and general area (Plate H-1) were begun in
Séptember, 1977. No gas or oil wells have been identified within
the proposed permit area from these annual surveys, or by the

Utah Division of 0i1, Gas, and Mining (Janice Tabish, Records Clerk,
personal communication, August, 1980). In addition, no water wells
are known to exist in the mine plan area and adjacent areas (WESTECH,
1978). One known water well exists in the general area (T22S, R4E,
Section 15). One or more water wells may be associated with the
abandoned homestead in T22S, RSE, Section 15. No other water wells
are known or presumed to exist in the general area. »
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784.14(a)(1) Description of Changes in Surface and Groundwater

Quality

The quality of surface water in the mine plan area and the adjacent
area will not be adversely affected by underground mining. The

only area in which chénges in surface water quality may occur is

in the mine portal and coal loading area. In this area, an impound-
ment and treatment system for surface water was installed to ensure
that all surface waters discharged from the mine area meet NPDES
(National Pollutant Discharge Elimination System) permit discharge
effluent limitations. Water quality requirements of this permit
ensures protection of surface waters downstream from the mine portal
area.

Groundwater quality will not be affected in the mine plan area or
the adjacent area, except where groundwater enters underground workings

\

and is discharged from these workings. In this area, groundwater is ch

impounded in sumps inside the mine and then is discharged at the Lot

i 72
portal to East Spring Canyon. Groundwater discharged at this point G

After mining, there should be no adverse impacts on groundwater or
surface water quality. There will be no surface disturbance in the
mine portal area that will alter surface water quality in the mine
plan area, adjacent area, or the general area. All underground

mining openings will be sealed at the completion of mining; conse-
quently, there should be no adverse post-mining impacts on groundwater
quality.
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