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In response to your request we have made an exami nati on of the son sUlrvey
data availab1e. On the basis of this information the soils in this arlea
do not meet the requi rements for prime farml and because no i rri gat; on 11'later
is available and the growing season is too short.

Without irrigation water the moisture requirement for prime farmland cannot
be met.
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1.0 INTRODUCTION
1.1 GENERAL: At the request of Valley Camp of Utah, Inc.(Valley Camp), a
geotechnical investigation was initiated on September 13, 1983 at the Belina
Mine located in Carbon County near Helper, Utah. The purpose of this
investigation was to evaluate the stability of cut slopes in the mine
facilities area and on the 1.4 mile long haul road leading to the mine from
Eccles Canyon.

1.2 SCOPE OF WORK: The geotechnical investigation consisted of a drilling
and sampling program, field reconnaissance and mapping, laboratory testing,
and computer assisted slope stability analyses. This report presents the
data obtained during the course of the investigation, as well as conclusions
and recommendations formulated from that data base and other information
furnished by Valley Camp.

c: 31/103 1
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2.0 FIELD INVESTIGATION
2.1 GENERAL: The field investigation was directed toward evaluating the
stability of cut slopes steeper than 2 horizontal:1 vertical. At the mine
facilities site~ three major cut areas were investigated: the backslope
above the upper coal stratum portals; the backslope above the
office/changehouse; and~ the cut slope near the coal loadout chute. Numer­
ous cut slopes on the haul road were also examined and/or mapped which were
steeper than 2H:IV.

2.2 BACKSLOPE DRILLING PROGRAM: Soil and rock samples were required to
evaluate the stability of the backslope above the upper portals and the
office/changehouse. To obtain these samples~ four exploratory borings were
drilled to depths ranging from 49 feet to 61 feet below existing grade at
location shown on the Geotechnical Investigation Site Plan (Figure 1).

Drilling was performed using a C~~E-750 drill machine mounted on an all­
terrain vehicle and equipped with 6.0 inch diameter continuous flight
hollowstem auger and NX-size coring tools. Disturbed samples of soil and
sort rock were obtained for laboratory testing and logging purposes using a
Standard Penetration Test (SPT) sampler, which is driven into soil or soft
rock by a 140 pound hammer with a free-fall of 18 inches. The number of
blows required to drive the sampler one foot (known as the IIN-Value") is a
measure of the relative density of cohesionless soils and the consistency of
cohesive materials. Relatively undisturbe~ soil and soft rock samples fo~

laboratory testing were extracted using a 3-inch o.d. Dames and Moore
sampler with inner-liner brass rings, which serve to protect the samples
during shipment to the laboratory.

The hollowstem auger was used as casing for NX coring tools. A 10 foot long
double tube core barrel with a split inner barrel and carbide or diamond
bits was utilized to obtain rock samples for logging and laboratory testing.
Water was used as a drilling medium. Excessive water loss into pervious rock
strata, was ~xperienced at all boring locations. Additives such as
bentonite, cellulose, nut shell and DE-7 polymer did not significantly
reduce the water loss. Only in borings in the vicinity of a 12,000 gallon

....­----
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water storage tank, automatically resupplied by pumped water, could suffi­
cient quantities of siphoned water be obtained to allow continuous coring
operations.

Soil and soft rock samples were immediately sealed in plastic bags, placed
in airtight containers, and stored in special foam-padded aluminum boxes.
Rock samples were placed in standard cardboard core boxes; samples selected
for laboratory testing were wrapped in plastic, sealed, wrapped in paper,
and stored in a padded box.

All borings were thoroughly backfilled with soil after groundwater readings
were taken. In the spring, Valley Camp personnel should check the bore
holes and refill them if necessary.

2.3 FILL PAD BORING: At the request of Valley Camp .an exploratory boring
was drilled on the existing earth fili pad to obtain soil samples for later
testing, which will determine the suitability of the fill for reclamation
purposes. Valley Camp provided burlap bags with plastic inner bags for

sample collection at 2.5-foot intervals. Samples were identified for
location and depth. It is our understanding that sample shipment and
subsequent laboratory testing will be performed under the direction of
Valley Camp. The location of this boring is sho~n in Figure 1. It was
backfilled in the same manner as the four backslope borings.

2.4 BORING LOGS: Boring logs were prepared for the four backs10pe explor­
atory borings, and are included in the report as boring nos. 1 through 4
(Figures 2 through 5). The fill pad boring was logged and is contained
herein as boring no. 5 (Figure 6). Locations and top ground elevations of
the borings were determined by Valley Camp personnel and are referenced to
Belina Mine survey data points.

The boring logs 'include: the depths and elevations of major changes in soil
and rock sttatigraphic units; classification and description of natural
soils in accordance with the Unified Soil Classification System; locations
of disturbed, undisturbed, and cored soil and(or) rac~samples; core sample

......
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Fracture orientations were determined using a hand-held Brunton compass.

2.8 RECONNAISSANCE OF CUT SLOPES ON THE HAUL ROAD: Detailed descriptions
of cut slopes on the haul road were prepared 1n the field. They are

The composite log for the cut slope behind the office/changehouse building
is included in this report as "B-6" (Figure 7), and the log of the cut slope
near the coal loadout chute is included as ~B-7" (Figure 8).

data, including the percentage of total core recovered and the percentage of
core greater than 4 inches in length (rock quality designation, RQD);
pertinent drilling information; and, groundwater data.

4

'.

2.5 COMPOSITE LOGS OF CUT SLOPES: Two cut slopes in the mine facilities
area exposed subsurface stratigraphic rock units and the orientation of
fractures within those rock units. These cut slopes were logged in the same
manner as an exploratory boring would be logged. The depths were estimated
and fracture orientations were inferred from the same stratigraphic unit at
several locations in the cut slope.

2.6 DETAIL LINE MAPS: Two detail line maps or detailed mappings of frac­
ture orientations along a measured straight line were made in the cut slope
near the loadout chute. The purpose of this _mapping was to determine the
orientation of primary and secondary joint sets and the nature of aoy
infillings. These detail line maps are shown in Figures 9 and 10. The
locations mapped are identified on the Geotechnical'· Investigation Site Plan
(Figure 1), as "D1" and lD2".

2.7 GENERAL RECONNAISSANCE OF MINE FACILITIES AREA: Cut slopes in the mine
facilities area were visually examined for evidence· of tension cracks
related to past and(or) potential slope movements. erosion or ravelling
problems, and abnormal' vegetation growth above the cut 'slopes that may
indicate slope creep. The results of this reconnaissance are included in
site descriptions contained in Section 3.0 of this report, Geology and Site
Conditions •

31/103
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presented in this report as Figures 11 through 13, which are organized as an
odometer mileage log that begins at the beginning of the road in Eccles
Canyon. Specific references to these cut slope descriptions are contained
in other parts of this report.

Joint and other fracture orientations were measured by Brunton compass, and
in most cases, the strikes and dips recorded are actually averages of
readings taken on four or more different rock surfaces.
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3.0 GEOLOGY AND SITE CONDITIONS
3.1 GEOLOGY OF THE AREA: It is not'the purpose of this report to present
detailed geologic data of the Belina Mine Complex. However, the following
brief overview of the regional geology does provide data pertinent to the
geotechnical investigation of the Selina Mine cut slopes.

The Belina Mine lies within the Wasatch Plateau Coal Field, in an area in
which all of the coal mined lies within 400 feet of the base of the
Blackhawk Formation of Upper Cretaceous geologic· age. Other than several
coal strata, the lithology is predominately composed of yellow and gray
sandstones and siltstones with some interbedded shales.

Structurally the mine lies between two northward striking, vertical dis­
placement faults, on the upthrown block of a horst-like geologic feature.
The nearer of the two faults passes less than one-half mile to the west,
which may have determined the gentle southwestward dip of stratigraphic rock
units at and near the Belina Mine. According to Valley Camp personnel and
the observations made for this investigation, the magnitude of the dip is
about 4°. Undoubtedly, other less significant faulting has occurred that
affects site-specific geology. The approximate location of a possible
strike-slip fault passing through the area is indicated in Figure 1 of this
report. Mining personnel have indicated that at least one fault with minor
vertical displacement has been encountered underground.

Two coal strata are mined at Belina and outcrops of each stratum are located
on the enclosed site plan (Figure 1). Separate sets of portals penetrate
the two strata.

A generalized backslope lithologic section is presented in this report as
Figure 14, which represents data obtained from the four backslope borings.

3.2 BACKS LOPE ABOVE THE UPPER PORTALS: Boring nos. 1 and 2 were drilled in
an area in w~ich some slide activity has been experienced. The boring logs
indicate that 13.5 to 26.5 feet of colluvium and talus overlie competent
bedrock strata, predominately composed of gray siltstones that exhibit

31/103
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Sections A-A' and 8-8 1 (Figures 15 and 16) present simplified geologic cross
sections through boring nos. 1 and 2, respectively. _The sections also show

In general, the backslope above the upper portals appears to be in a nearly
natural condition. The slide area seems to be more the result of natural
weathering processes on a daylighting fault zone than a condition caused by
mining activities.

various degrees of differential weathering. Permeability of the bedrock
strata is quite high up to the depths penetrated by the borings. However t

20 hours after drilling t a static groundwater level was measured at 12.5
feet below existing grade at the location of boring no. 1. This boring
could not be continuously cored because of excessive water loss into the
formations at many different depths. Therefore, it is believed that the
water level reading is the result of a zone of seepage water, noted on the
log at 12.5 feet t filling a hole that was finally sealed with a layer of
drilling mud. The sealing occurred after the hollowstem auger was pulled
(i.e., rotated up and down to clear the augers) from the bottom of the hole.
It does not appear that the backslope above the upper portals has a static
phreatic surface within the depths penetrated by boring nos. 1 and 2.

Several tension cracks, approximately'one inch wide and 3 to 5 feet long,
were observed in an area about 50 feet southwest of boring no. 1. A water
seep was trickling from the slope, before drilling began, about 10 to 15
feet below boring no. 1. Evidence of some slope erosion from. this seep
could be seen. In the vicinity of boring no. 2 there is a distinct lack of
tree growth and evidence of recent slide activity, including some erosional
scour. No tension cracks or water seeps were noted. -An overview of the
area suggests that a fault may pass through the natural drainageway in the
vicinity of boring no. 2. This conjecture is based only on surface charac­
teristics, the unusual thickness of colluvium and talus in boring no. 2, and
conversations with Valley Camp mining personnel. The ~xploration borings­
were not deep enough to confirm the fault presence. Vertical displacement
of the fault should not be significant, based upon visual observation of the
upper coal stratum outcrop.

.1.-.::
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sample locations and types, as well as the existing slope configurations
above and below the bori~gs.

3.3 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Boring logs 3 and 4 indicate
that about 11 feet of colluvium and(or) talus overlie predominately gray
siltstones, shales, and sandstones. The bedrock strata are quite pervious,
and in some instances a ten foot core run required about 1000 gallons of
water to complete. In most cases, core runs were made with water loss of 75

to 100%.

Tension cracks, erosional scour, or seepage zones were not observed in the
vicinity of boring nos. 3 and 4. Surface vegetation was lush, and numerous
large trees indicated no evidence of slope creep. Except for the steep cut
slope behind the office/changehouse, the oackslope appears to be virtually
natural.

The composite log of the cut slope behind the office/changehouse (Figure 7)
shows a section of competent bedrock units. The'· strike of the slope is
approximately parallel to the regional dip direction (to the southwest at
4°±), ~hich is a favorable cut slope orientation. The same cut slope
continues to the northeast, and at a point above the waste water treatment
plant some potential for ravelling of the upper coal stratum may exist which
could precipitate a minor, shallow slide of overlying colluvium. Some
ravelling of the coal stratum above the off1ce/changehouse may also occur. ~

Section C-C' (Figure 17) presents the generalized geologic section of this
slop·:, .

3.4 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The log of this nearly vertical
cut slope is referred to herein as "B-7" (Figure 8). Detail line maps
(Figures 9 and 10) present further data on fracture orientations•. The
sandstone exposed in this cut is massive and extremely competent. The
overlying coal, however, has been cut quite steeply for about a 3-foot
thickness. The coal ravels from this portion of the section even in a light
wind. The gentler slope above the coal appears to be nearly natural to the

-­'--;....
r-_
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elevation of the existing tree line, although some evidence of erosional
scour can be observed.

3.5 CUT SLOPES ON THE HAUL ROAD: The haul road from Eccles Canyon travers­
es the east side of the ridge on which the Selina Mine is located. The
regional bedding plane dip direction to the southwest presents a favorable
orientation for the haul road cuts. Neither cut slopes perpendicular to the
dip direction nor cut slopes parallel to the dip directions, have downdip
bedding planes daylighting into the slope faces.

Primary and secondary joint sets are prominent in many of the cut slope
faces and dips of the joints are generally quite steep, steeper than the
inclination of the cut slopes. The steep dip in itself often precludes the
possibility of plane shear failure because unfavorable joint planes do not
daylight in the slope face.

The primary joint set generally strikes north-south (±100). and has an
average dip of about 80° ·to the east. The secondary joint set generally
strikes east-west (±lOO) and has an average dip of 75° to the north.

The descriptions of cut slopes contained in this r~port (Figures 11 through
13) indicate only four relatively minor areas in which regular maintenance
or remedial measures may be required to stabilize cut slopes. These areas
will be further discussed in sections 5.0 and 6.0 of thi~report.

31/103 9



Table 2 contains the results of these Atterberg limits tests.

Test results are shown in tabulated form in Table 3. The modulus of elas­
ticity is included, whi~h is a function of the stress-strain curve, depen­
dent on the sample stress history, moisture content, density and other
factors. These data are also used in slope stability analyses.

4.3 UNCONFINED COMPRESSION TESTS: Nine' specimens of soil and rock were
tested in unconfined compression to determine the shear strength parameter,
c (unit cohesion), of those materials when ~ (angle of friction) is assumed
to be O. This is a quick, relatively inexpensive test method for obtaining
values of c.

4.0 LABORATORY TESTING
A laboratory testing program was,'established to determine the engineering
properties of soil masses and jointed and intact rock masses. Test results
were utilized to properly classify material types and to provide strength
parameters for use in slope stability analyses.

10

4.1 MOISTURE AND DENSITY DETERMINATION: Moisture and density determina­
tions were performed on thirteen specimens. These data, found in Table 1,
prOVide information relative to the degree of saturation, compressibility
characteristics, and the mass weight of various stratigraphic soil and rock
units. These data are required for slope stability analysis.

4.2 ATTERBERG LIMITS TEST DATA: To properly classify soils in accordance
with the Unified Soil Classification System, the liquid and plastic limits
(two of the Atterberg limits) of seven representative soil samples were
determined. These data also provide indications of the susceptibility of
the soils to volume changes with changes in moisture content. Some refer­
ences (e.g. NAVFAC, DM-7, Department of the Navy, 1972) also correlate these
data with the angle of internal friction, ~, of a soil, and with certain
consolidation characteristics.
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4.4 TRIAXIAL COMPRESSION TESTS: Three samples were subjected to lateral
confining pressures before an axial load was applied. These triaxial tests
(unconsolidated, undrained) require.a high degree of specimen homogeneity
before the data points may be combined to provide accurate values for both ~

and c. In this case, the samples did not prove to be sufficiently homoge­
neous to provide such data, although ranges may be established for ~ and c.

These test data are also found in Table 3.

4.5 DIRECT SHEAR TESTS: Three multi-stage direct shear test~ were per­
formed on jointed rock specimens to evaluate the shear strength parameters ~

and c of the rock joints. In a rock slope stability analysis, these data
provide parameters for a probable failure surface that would primarily.
follow existing joint patterns.

Test data are shown in Table 4, and more detailed direct'shear test results
are contained in Figures 18 through 20 of this report.
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5.0 SLOPE STABILITY ANALYSIS
5.1 GENERAL: Recognized potential modes of slope instability consist of
plane shear, wedge, ci"rcular, and toppling failures. Such failures are
dependent upon many factors including the slope configuration, geologic
discontinuities, and physical characteristics of the stratigraphic units.

Laboratory data and (or) stratigraphic information from exploratory borings,
field reconnaissance, and field mapping were utilized to establish computer
models or stereographic projections by which the stability of various cut
slopes could be evaluated.

A computer program based on a limiting equi.librium analysis method (STABL,
Siegel, 1977) was used to evaluate the two major Belina Mine slopes: the
backslope above the upper portals, and the backslope above the
office/changehouse. Stereographic projection techniques were used to
evaluate the cut slope near the coal loadout chute and the major cuts along
the haul road.

For the computer analysis the most important consideration is the selection
of correct soil and rock shear strength parameters for each stratigraphic
unit. For the backslopes, the worst-case unconfined compression test result
of 8.5 psi was utilized for the colluvium/talus. A significant ~ angle was
estimated to be 18° from NAVFAC, OM-7. This ~ value was used to calculate
the value of c from the unconfined compressive strength test results. For­
the weathered siltstones, direct shear test results on jointed rock, along
with unconfined compression tests of intact rock, were utilized to estimate
the shear strength. Since rock joints were noticeably absent in the rock
cores extracted in·the drilling program, it was assumed that a potential
failure surface would have to pass through some intact- rock. Therefore, c
was estimated to be a midrange value of 34.7 psi and 0 was estimated to 'be
38°. Groundwater and earthquake factors were not assumed to be significant
factors in the analyses. Moist unit weights were used for both soil and
rock.
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5.2 ANALYSIS OF BACKSLOPE ABOVE UPPER PORTALS: The computer-generated
geologic models of the A-A' and 8-B I sections are included in this report as
Figures 21 and 22. The most critical failure paths passed through the
colluvium and(or) talus interface with the underlying bedrock surface. For
section A-AI, the corresponding factor of safety against slope instability
was 1.4. For section 8-BI the factor of safety was 1.15 at the steepest
portion of the slope, just below boring no. 2. Failure surfaces extending
into bedrock materials had very high factors of safety, in excess of 2.5.

5.3 ANALYSIS OF BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Figure 23 presents
the computer-generated geologic model of the C-C' section. As in the
analysis for the adjacent backslope described above, the most critical
failure path passed through the colluvium and(or) talus interface with the
bedrock. The lowest factor of safety obtained was 1.9.

5.4 ANALYSIS OF THE CUT SLOPE NEAR THE COAL LOADOUT CHUTE: Stereographic
projections are long recognized methods of presenting kinemati~ tests for
various modes of slope instability. Using the cut slope log IB-7" 'and
detail line data, stereographic projections were prepared for potential
shear plane, wedge and toppling failures (Figures 24 through 26). The
massive sandstone in this cut is extremely competent and joint orientations
generally appear to be favorable. Only that portion of the cut slope
striking S25°W shows a slight potential for failure in a toppling mode.
However, the adjacent portion of the cut confines this ~otential toppling
section, causing the entire slope to be safe.

5.. 5 ANALYSIS OF THE HAUL ROAD CUT SLOPES: The potential failure plane
described between odometer mileage readings 0.14 to 0.17 on Figure 11 does
not pass the kinematic test for stability because the slope face is 3°
steeper than the 65 0 dip of the secondary joint set. Relati'vely minor
quantities of rock are found above the daylighting joint set.

The colluvium/talus described between odometer mileage readings 0.69 to 0.72
on Figure 12 indicates that the colluvium/talus is cut in the steepest
portion of the slope to an angle of about 65°A The thickness of this

: --.-: r=.:..­.-
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stratum is-not known, but a stable slope configuration should be flatter, as
evidenced by the results of the Belina Mine Complex backslope analysis.

The potential _failure surface described at the 0.86 odometer reading on
Figure 12 is located on a "nose", or peninsula-like rock feature. This type
of rock mass is the most susceptible to natural weathering processes, and it
is likely that the potential failure surface is a naturally occuring phenom­
enon than' a result of "blast damage." In any case, the potential failure
surface does not pass the kinematic test for stability.

At odometer reading 0.92 on Figure 12, highly fractured rock may be cut to a
slope that is slightly steeper than lang-term stability would dictate.
There is no laboratory data available to substantiate this possibility.
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6.0 CONCLUSIONS AND RECm1MENDATIONS
6.1 GENERAL CONCLUSIONS: Slope stability analyses have indicated that the
cut slopes in the area of mine facilities are, in general, stable. The
steeper portion of the backslope above the upper portals, represented by
section 8-B', is the only backslope that does not meet the required 1.3
minimum factor of safety established by the State of Utah for cut slopes
steeper than 2 horizontal to 1 vertical. It should be reiterated that this
so-called· ll unstable ll condition may not be related to mining operations and
may rather be associated with natural geologic discontinuities.

The vertical 3-foot high section of coal above the massive sandstone exposed
in the cut slope by the coal loadout chuteris too steep, and will probably
ravel or weather to an angle of about 34°.

For the . most part, the haul road cuts were found to be stable. Four haul
road cut slopes described in section 5.5 appear to be too· steep for long­
term stability, although the cut slope at the 0.86 odometer reading may have
had the potential failure surface develop long before the haul road was
constructed.

6.2 GENERAL RECOMMENDATIONS
6.2.1 BACKSLOPE ABOVE THE UPPER PORTALS: In the vicinity of boring no. 2
(section 8-B') the steep portion of the slope should be excavated to a
flatter configuration, perhaps 23°, which is the slope angle of the more·
stable section A-A'.

Pp~itive surface drainage must be directed away from the slope face, and the
slope should be smoothed and revegetated. Seepage water should be con­
trolled, possibly by gravel-lined diversion ditches.

In lieu of the above-mentioned remedial actions, seasonal maintenance of
slope or slide debris should be anticipated.

6.2.2 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Some ravelling may occur
from the coal and siltstone strata, and maintenance_ provisions should be
anticipated.

31/103 15



6.2.3 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The coal stratum above the
massive sandstone should be flattened to a slope angle of about 34°, The
gentler slope above the coal should be smoothed and revegetated to more
properly control surface water runoff. A diversion ditch on the trail above
the slope may further reduce the runoff erosion potential.

6.2.4 HAUL ROAD CUT SLOPES: Major cut slope failures on the haul road are
not likely. More probably, natural weathering processes will remedy most of
the stability problems over a period of years, during which time seasonal
maintenance should be anticipated. However, flattening of the slopes
identified in section 5.5 should alleviate much of the scheduled road
maintenance. In any case, the identified slopes should be carefully
observed with monthly regularity, and more often during the spring thaw
period.
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Table 1
,

Moisture and Density Determinations

Boring Depth Sample Moisture Wet Density Dry Density
No. (ft. ) No. (c:; of dry wt) (PCF) (PCF)

1 5.0-6.5 1-1* 18.7 146.6 123.5
1 11.5-11.8 1-3* 10.5 136.9 123.9
1 16.0-16.5 CORE 5.7 1,52.9 144.7
2 4.0-4.5 2-1 17.6 125.0 106.3
2 9.5-10.0 2-2 20.0 130.3 108.6
2 14.3-14.5 2-3 14.5 130.1 113.6
2 29.0-29.5 2-6 5.4 139.6 132.4
3 5.0-5.5 3-1 12.3 126.4 112.6
3 17.0-17.5 3-4 16.1 133.2 114.7
3 21.7-22.3 CORE 7.6 152.8 ' 142.0
3 25.0-25.5 CORE 10.6 156.6 141.6
3 30.5-30.9 CORE 8.2 147.5 136.3
4 9.5-10.0 4-2 15.4 132.6 114.9

*Represents disturbed samples, and wet/dry density results.may not be
accurate.

209/71/1

...



C'

t:
F
C'

E~
t::

~.

c:

E:
r=:

¥:
E'.~

-­.-._.
;.-­,

Table 2

. Atterberg Limits Test Data ......,
.......

Group -
Boring Depth Sample Li quid Plastic Plasticity* Classi-

_.
" .

. . No. (ft. ) No . Limit (%) L;mit (%) Index (%) fication
.....

.....

1 5.0-6.5 1-1 38 27 11 ML
2 4.0-4.5 2-1 28 19 9 CL
2 9.5-10.0 2-2 35 19 16 CL
2 14.3-14.5 2-3 35 20 15 CL
3 5.0-5.5 3-1 36 18 18 CL

3 17.0-17.5 3-3 31 19 12 CL
4 9.5-10.0 4-2 29 18 11 CL

~Liquid Limit - Plastic Limit = Plasticity Index

209/71/2



~
~
f.~

F
~

~t

~

f
t
t
t
~:

r
~.. '

~.

r-=
:r:::
t=1..--

E--c -j;::......

l-'·
_.
,

t::
1=....-..--

r-=r---

Table 3

Unconfined Compression Tests

Boring Depth Density Compressive Young's
No. (ft.) Lithology (pct) Strength (psi) Modul us (ps i)

1 16.0-16.5 SILTSTONE 152.9 68* 7.3 x 103

2 4.. 0-4.5 SANDY CLAY 125.0 8.5
2 9.5-10.0 SILTY CLAY 130.3 48 1.3 x 103

2 29.0-29.5 SILTSTONE 139.6 120 5.2 x 103

3 5.0-5.5 SILTY CLAY 126.4 42 2.2 x 103

3 17 .0-17.5 SHALE 133.2 901 1. 5 x 103

3 21.7-22.3 SHALE 152.8 4282 2.3 x 104

3 25.0-25.5 SHALE 156.6 . 1303 . 2.2 x 103

3 30.5-30.9 SHALE 147.5 61 1.1 x 103

3 59.6-60.0 COAL 76.8 1,540 1.3 x 105

4 9.5-10.0 SANDY CLAY 132.6 37 8.1 x 102

4 57.0-57.5 SN-JDSTONE 159.2 20,640

*Failure across healed fracture
1Confining pressure of 20 psi (triaxial test - uu)
2Confining pressure of 50 psi (triaxial test - uu)
3Confining pressure of 80 psi (~riaxial test - uu)

209/71/3
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Table 4

Direct Shear Test Results*

Friction Unit
Boring Depth Type of Angle, 0 Cohesion

No. (ft.) Lithology Joint (degrees) c (ps i)

3 49.7-50.2 SILTSTONE ' 70 0
, OPEN 25.6 0 28.3

4 20.5-21.0 SHALE 00 OPEN 22.3 0 30.7,
4 37.5-38.0 SILTSTONE 770, OPEN 38.0 0 15.5

.
*Shear strength parameters for each sample were determined by multi-stage
tests, usin,g five different normal stresses.
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001.: 9-13-83

94% Recovery
(diamond bit;
bentonite and. D7-E.
polymer)

94% RQD
(10 pieces)

Hole cased to 13.5'
with hollowstem auge"T.

(on slope above
ventilation fan)

-

-

NX
core
Run
Itl

Sompl·Slow. "'lIIor.&
No.

IL .ocat:l.on -
~ N: 7,226.26

W: 10,102.57

Upper Portal Backslope

PROJECT
Valley Camp of Utah, Inc .
Belina Mine, Carbon County

Slondord Penetration Test

P.n.tratian R.slstanc.: NoBlows p.r foot

140-1b.Hammerl 30-in.Foli !Z-in.O.d. Split-borr,1 SOIll~.r 511 .. , 1 01 3

Oucriptian 01 MOI.riols

Figure 2

Shale and Siltstone: silty and
sandy clay; gray mottled with
brownish-yf'llow; up to 25% fine
sand; partings every 8"+; soft rock.

\'---------'----;
As above but mottled with dark
grayish-brown and wet. .

O.plh Group
o Symbol

- CL Silty Clay: dark brown; 15-20% fine
~_- sand; very wet; medium plasticity;

medium stiff. Some organics.
1. 5 _r---I., (Topsoil zone)

....:::jCL i'
j Sil~y Clay: dark yellowish-brown;
: 20% fine sand; wet to very wet;

3.5 ~ medium plasticity; medium stiff.

CL----
~

5.5 _"1---+------------------1 LL
- SPT 4

-CL- Silty Clay: dark brownish-gray and 1-1 7N=1l

..:
:~ML1H& dark gray; wet; medium to high

plasticity; stiff. Some thin (l/8")
7.5 - , coal se~s~and zones of sandy silt.

-!"""--~-....:-~~~-"---------------_1

-=tE j Silty Clay: dark gray and gray;
~ moist; high plasticity; very stiff.--:

9. 5 _'~-,-+-------------------I
___-~L Silty and sandy clay: dark gray, ~~~~~

yellowish brown, and brown; up to lJbM 35
: 25% fine sand; moist; low to medium 1-2 ~
~ plasticity; hard to very hard. Last SPT 23
- 2-3" saturated from groundwater 47. ~,""70

perched on sandstone stringer from 1-3 Groundwater @12.3'
12.5 to 12.7'. (Weathered rock)

after 20 hours.

BORING LOG

I1f1J::.. MORRISON M- - G
.~ KNUDSEN inlng roup

9138.1

9136.1

9134.1

9132.1

~I.votian

9130.1

B a' i II ~ hi e t 1\ ad: 6-111. can Ii n u au ~ 1II 01\ t GUO' r

w-Moisture Conlenl, "1.1 Do Ory D.nsily. pef

-

9126.1
~

13.5--------=

~
-
---:
:

9119.6 20 1
601

Undisturbed Soil Sampllt: 3-in.a.d. oa ...ampl"

-9139.6
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.(@~~~~ Mining Group
PROJECT

Valley Camp of Utah,·rnc.
Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

eo r I n q Ma III 0 d: 6-1 n conI In II OilS r II q Ii I au Q a r 5 I and a , d Pan, "0 I Ion T a s I Bo rinq No. 1

140-lb.HammerI30-in.FaIl12-ill.c.d.SPlil-bO"a, Scmpler Sha.' 2 ot 3 IUndisl urb ed So i J Sompl e r: 3-in. O.d. DaM sompl.r

.. -Moisture Conrenr, "1.1 Do Dry Dan'ity, pet Penetrolion Reslslonce: Noalo .. , per fool Do I.: 9-13-83

00 ~n 311 N=100+

D&M 1-4 72

in 3'-

SP! 1-5

IsomPla Blows
No.

_ ..

I

I

Ramorks

0% RQD

Added cellulose,
nut shell and more ,I

bentonite to
drilling water:
began drilling wI

I

tricone bit at 23.91
lost circulation;
continued drilling
with hollowstem r
auger; tried tricon~

bit again at 29.0'
and lost circulatio1
immediately.

56% Recovery
(carbide bit;
bentonite and D7-E; ;
lost circulation at .
21.5")

~

- .

-

NX
Core
Run
#2 "-

Descrlplion of 1I\0la,iol,
G,ouP
Symbol

9107.6 32 --+---I- -~:__:._~:__---=----------l
9107. 1 32. 5 :::J-__.J-_Z_o_n_e_o_f_b_r_o_k_e_n_s_a_n_d_s_t_o_n_e_. -l

: CL- Shale and siltstone: silty clay;'
~_ ML gray and dark gray; moist; low to

medium plasticity; soft rock.
-:
:

-=
:
-

Elevolion D.eplll

~ 9119.6 20
9113.3 20.3 ~--~~ As before (shale and siltstone)

: I"\.

'-: Badly weathered sandstones and
- shales: brown and brownish yellow;
~ very soft rock.

-------:
-:

:
-:
:-

-=
..:-
-

-=
:

-:
:
----

t:
.!::::
ro-

i=:
t::::
'--

~

Figure 2a

9102.6 37
9102.1 37.5 "'1-_---+_P_o_s_s_i_b_l_e_s_an_d_s_t_o_n_e ---J

~ ML Siltstone: sandy silt; dark brown
- and grayish brown; dry; slight _
- plasticity; moderately soft ~ock_

~
9099.6 40 - I

L-_.l.---:J.--J.---------...J--...J-.~----

...-­_.
t=:

.....

1=:
t=:...--

601



140-lb.Hamm.rl 30-ln.Fell 12-in.0.cl.Sl)III-barrt' Sempler Shill 3 af 3

, PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

~.

~
~
~
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BORING LOG
Bo,in9 M.thod: 6·111. conlinuoul fll9'III aU9"

Undislurbed Soi I Sampler: 3-in.o.c!. DaM ,.",,,l.r

w' Moislur. Cont.nl. % IO' Dry O. nsily. pcf

Upper Portal Backslope

Standard P,n.I,ollan r"1

P.".'rotio" Resl.tonc.: N.Slows per fool

60rln9 No. 1

Dol.: 9-13-83



PROJECT

Valley Camp of Utah, Inc~

Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

Boring Mlthod: 6-11'1. conllnuous f\l9ht all'll r S ton d o· r d P I II I t rot ion TIs t aorin; No. 2

140.lb.Hcmmarl 30-in.Fall 12-iI'l.0.G.S;>llt-borrl' Sampllr ShillUndislurbld Soil Sampler; 3-in.c.d. DaM sampl.r

w-Moisture Content, 'Y.I D' Dry Dlnsity. pef Penetrolion Reslslance: N.Blows plr foot Doll:

1 of 3

9-14-83

--

I

Rlmolka

No groundwater
38 hours after
drilling.

Location -
N: 7,561.28
W: 10,196.59
(Active slide area)

(33% recovered)

-

-

5-
~
10

Sample Blows
No.

D&M
2-1

O&M
12-2

Oucriplion of 1040 Ie r iall

Silty Clay: very dark brown; 15-20%
fine sand; moist; medium plasticity;
medium stiff.

: CL& Silty Clay: gray and dark gray
: CH becoming dark brownish gray; some

-: pieces of weathered sandstone; medium
: and high plasticity; very stiff to

...: hard.. -----:
:

-=

6

Deplh GrOllP
o Symbol

- CL--.----
:

-::
2.5 ::r---!--------------------1

..: CL Sandy Clay: dark yellowish brown;
some pieces of weathered ,sandstone

3.5 \.(~" diameter).
- CL dSandy Clay: brownish yellow mottle
: with brownish gray; 20-25% fine sand;

--= pieces of weathered sandstone;
: medium plasticity; soft to medium
: stiff.

9224.1

9226.6

9227.6

. Ele v a Ii on

-9230.1

c
E
I--

r

,.....
'".-

r"

-

-

5
D&M ,-
2-3 6

10

As before but more zones of
weathered sandstone.

Weathered sandstone pieces.

9218.8

9218.1

9213.1

9214.1

9210.1

--
11.~~_-+ ~ -

- Weathered sandstone
12 --+---+--------------------4-

: CL&
-CH-::-:

-:
:

~
-16 --+-_-+- --1

---17 _-+-'--+ -1

: CL, Silty and sandy clay: brownish
..: CR, yellow; wet; 5-35% fine sand; low
: &SM (sandy clay) & high (silty clay)
~_ plasticity; stiff. Zones of badly

weathered sandstone (SM). 51'1' 3
20 : 2-4 ITr N-19-L-__J.-_.J-_J.- --f 8

Figure 3
501



Upper Portal Backslope
BORING LOG

80r'"9 hlslllod: 6-111. conllnuous fl19111 DUQ' r

PROJECT
Valley Camp of Utah,. Inc.
Belina Mine, Carbon County

Slonclorcl Psnelro1ion i,., 80rinQ No. 2

: Siltstone or sandstone: moderately
....: hard rock; possible talus (no samples). I-

25.5-"1-_--+ +-_ _+_-=-I

:~, ~ before with thin seams of siltstone SPT 9
26 ;:bi,SM 2-5 ~
.: 1\.~-::--:_-:::-:---:-----_:_-__::_:_---i_-.....j~5~0_tin5"

-j- ~eathered siltstone:. sandy silt; N=6D+
Eray; moist; 15-20% fine sand;" soft

_ 0 moderat:ely hard rock. ~

-
..: .

: D&M ~

-= 2-6
I ~~----- roo---

-= ,..
32.5-- As above but moderately hard to hard-:: -- rock (harder than above)--'- -----= -
35.5-- SM& Badly weathered siltstone & sandstone:-- ML brownish yellow and yellowish gray;

~

- wet; very soft rock•
..:- SPT

j~ .: I--- 2-7 18 1\1-64-: - 46

- ~39 - Siltstone or sandstone: moderately: hard rock (no recovery).
Figure 3a

RemarksSompl. BloW)
No,Oescription of Materials

~s before (silty and sandy clay with
~adly weathered sandstone)

-
:

-=
---

-CL ,
. _ CR,

&SM
-

20
Oeplll ' Group

Symbol

24

601

9204.6

9203.6

9206.1

'Eleyalion

l..9210.1

9197.6

9194.6

9191.1
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.@ ~~~~~ ~J1ining Group
PROJECT

Valley Camp of Utah, Inc.
Belina MIne, Carbon County

BORING LOG
" ."

Upper Portal Backslope

140-lb.Hammerl 30-in.Fell 12-ill.oASPI11.borr.1 Sampler Shut 3

lI.n.trotion R.II.tonc.: NoBlowl p.r toot

of 3 I
80rin9 No. 2

I

9-14-83Doh:

T.ltP.n,TraTior.STolldord80rlll9 ""Thod: 6-111. 1;0nllll,,0"1 fll9ht .u9.r

".loIoillure Conl.III, % 100 Dry O.lIlily. pcf

Undisturbecl Soi I Sampler: 3-in.o.d.. DaM sO'-lller

IR'lIlorka

-

-

-

Sample Blo..1
No.

Hollowstem auger
used as casing at ,
44.0'; tried to hold
water head with
bentonite and
cellulose to see

D&M b"J:-->.• j;l.--+..l""'O""'O::-l if coring was
... -.... ;;, "

possible; lost I
head of water wi~
30 seconds.

Oucription of MOllriol1

Weathered siltstone: sandy silt;
gray; moist; soft to moderately"
hard rock.

-
-
--

-:
i
----

-=---

O.pth Group
40 Symbol

- As be~ore.

40.5_::J---+------------------l
'­---
~
:--

489182.1

Ele W0 Ii on
r-9190.1

9189.6

t:::
1-'.......
-t-:-

-
SPTZ-IO 100 in 3.5"

N=lOO+§.'
t:::' -.

-----
---=-
:

-=---:
:

-:
:
-

9175.8 54.3

-=:
~

Weathered siltstone: as above but
mottled with yellowish brown and
yellowish gray; somewhat harder.

End of Boring

SPT 2-9 50 in 2"
1'/1:50+

-

1

.....

-
~-
~I. _

1
. 601 Figure 3b
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140-lb.HClmm.rl '50-ln.FClII !2-in.O.4.S011I-bcrr,1 Sompler Shut

Plllitrotioll Rlslstone,: HaBlo•• plr fool

Slondord P,,,,trotlon T'II

9-15-83
1 0 f 3

Sorino No. 3

Dol':

Rlmorks

Hollowstem auger
set as casing at
18.5'

No groundwater data
hole plugged at 18'
24 hours after
drilling.

Location -
N: 7,786.38
W: 9,745.67
(on slope above
changehouse)

N=42

N-30

in 2"

See following page
for core data

...L
11-
19

25-
~
23

- .

-

8
f--
,n...
19

Sompl, Biowl
No.

D&M
3-4

NX _

Core
Runil

-1--;---11----------1

Upper Portal Backslope

PROJ E CT
Valley Camp of Utah, Inc.
Belina Mine, Carbon County

OUCriptiOIl of Malerio"

Silty Clay: dark brown to brown;
15 to 20% fine sand; moist; low to
medium plasticity; organics upper
12" • .

Silty/sandy clay with sandstone:
grayish brown; zones of hard
weathered sand compose'~ 20% of 14
stratum; wet; medium and high D&M ~
plasticity; up to 30% fine sand 3-1 ~
in zones of sandy clay; very stiff t~__~_2~5~
to hard.

Weathered siltstone: gray; moist;
moderately soft rock.

Silty Clay: brownish yellow; wet;
low to medium plasticity; stiff.
Zones of claystone::=- 3-4 11 thick; .
hard.

CL&
CH
w/
SM

CL

-

: CL-
:.::.--

-

o
O. pI /l Grollp

Symbol

---
3.5 -:J---t---------------------1

j
:

..:.

-
:

12 ---1---+-------------------;
::-------:
:-= SPT

15.5'i---1----~-~~~----~---13-3
CL- Weathered shale: brownish yellow

-= CH becoming gray at 17.5'; moist;
: medium to high plasticity; very soft

:.::. to soft rock.
--

-=-
i--20 :

1
8

: CL, Badly weathered siltstone&sandstone:
:.::. SM sandy clay matrix with pieces of
: &ML moderately soft rock; brownish
- yellow and brownish gray.-= SPT

10.5"']--_-+ -13- 2

BORING LOG

.(@~~~~ Mining Group

Bering hi .the d: &-In. conllnllcul flloht 01101 r

.-Moi,lure COllte~t. ·/.1 0- Dry .. Oenlily. pcf

9125.8

Ulldislurbed Soil Sampler: 3-in.o.d. CaMlempler

9121. 3

9118.8

9117.3

9113.8

EI.yoriOIl

f-g129.3

9109.3

~,::.

r
L_.

f
L

f
1·-

f
V"
t··"-

f',
~

~.,-
~..

l-
~

601 Figure 4
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PROJECT

I.(@~~= Mining Group Valley Camp of Utah, Inc.
Belina Mine, Carbon County

BORIN G LOG / Upper Portal Backslope I
Borln9 Melllod: 6-ln. continuoul 111911t ollQlr SIcndord Plnl"otlon T I It Bo ring No. 3

Undi"lIrbcd Soil Sompllr: 3-in.o.c!. DahllO",pllr 14 O-Ib. Hemmer I :5 O-In. Fell 12.iILO.d. Split-berrll Sempler Shllt 2 e1 3 I
w'Moisture Conlin', % I0' Dry Density. pef Plnl'retion Re,lltenel: N.Slow, p.r 100 t Dot.: 9-15-83

E~l1"d9jo~ ~ed""
Group

Oneription 01 Moteriell Sompll Biowl Remork. I- . Syml>ol No.

9108.8 20.5- CL-CE As berore 97% Recovery- Weathered shale: gray and brownish r:ont 12% RQD (1 pi-ece)
- -

f- yellow; some interbedded sandstone me (Carbide bit;--
~

strata ~ 1-2" thick; partings at ~ore "unlimited" water
2-3"; soft rock. Joints: 20.5' , !Run supply by siphon

: moderately smooth, open, 100 dip; ~1 from 12,000 gaL I- 21.7-22.3', closed 90 0 dip; 23.1- potable water-: ~

- 23.2' moderately smooth; 300 dip. storage tank; water
9105.3 24 - VSandstone: did not reCirculate,- brownish yellow;

~- moderately hard rock. Joints: 24.2--
9104.4 24.9- 24.4' moderately rougn, open, 800

-: :~p; 24.6-24.7' moderately smooth, I- 45&600 ; 24.7'24.9', open, moderately-
9103.5 25.8-- ooth. 900 dip. ~- \Heathered shale: gray and browtUso ~ 52% Recovery-- C.ore 15% RQD (l piece}

J- yellow; moist; soft rock.
-: Run ~

- Badly weathered sandstone & shale: 12-9101.3 28 - brownish yellow and gray; partings i~- 1\ every ~ to 2". Joints: 26.0' , ~- open, I

- rough, 750 dip.
~

- Lost sample: very soft rock.-
9099.3 30 -

Weathered shale, SJ.J.t:st:onebsanast:one:
: gray and brownish yellow; soft rock

-: partings ~-3" .. NX r- 78% Recovery (
: Core 14% RQD (2 pieces)

1
Run
113

f
9096.3 33 . -- Sandstone: brownish yellow; hard;- thin-bedded (1.5-3") • I9095.3 34 ..- 1\

i Weathered sha~e and S:l~tstone: gray -- Iand brownish yellow; soft rock;
partings ~ to 2". Joints: 39.2', NX

I'"

closed, 900 • CorE 87% Recovery
: f};n 0% -.RQD I
~ NX--: CorE- 80% Recovery

-I- Run 23% RQD (2 pieces)-- 15

~ f-

9089.8 39 ••
As'be~ow

f.

f--

i=:
t=:

---"
;::
.­,

601 Figure 4a



Boring No. 3

R.mark.

As before

82% Recovery
0% RQD

-

-
I-

I-

Cont
NX
Core ­
Run
JI r:

- 100i. Recovery
46% RQD (8 pieces)

NX -
Core
Run -
116

~

~

L'lA

Core
Run I­

f/7

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Upper Portal Backslope

Standard Penetration Te.t

P.n.trallan R •• I.lonc.: N-Blow. per fool Oote: 9-15-83

..

140-lb.Hommerl 30-ln.Foll Iz-;n.O.d.SPlir-Darr.1 Sampl.r Sh .. , 3 of 3

Oucription of Morulo"

Weathered shale: gray and brownish
yellow; soft rock. Joints: 40.7 &
41.3', open)rough, 200 dip. Partings
every 2 to 12".

Very soft weathered shale

Coal: thin bedded, moderately soft.
Partings every 1 to 3"; highly
fractured from 55.5' to 56.5'.

Oe pI h Group
40 Symbol

:--. ----..:
-
-

-
~
-='
:-...:
:

-=---
51 -

--
52 --

:

------:
45.5_::1---+------------------1'

- Siltstone: gray and brownish yellow;
moist; moderately hard rock. Joints:
48.5', open, rough, 00 ; 49.5-49.8',
3 pieces, rough, 70°; 50.0 t

, .open,
moderately smooth, 20°. Partings
every 2 to 7".

-----------:
----
-~

/::"
-=
:

~
-:

61 ::

Bo,ing Melhod: 6-11\. conllnuou. fflghl ouge r

BORING LOG

.-Moi.'Ure Conllnt, 0/.10' Ory Oenslty. pcf

£1. yO tion

9083.8

9077 .3

9078.3

Undi.turbed Soil Sampler: 3-in,o.d. Oahl .ompl.,

9068.3

f-9089.3

t.-
~
f~

~r.--
E-
@
g
~.'..'.
~
~.~.

~.-
f
E
~~

~
~e---

[:.'Pi.-

F_
fL

t
[~

:t=
"-~..-,..

601 Figure 4b
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---

PROJECT

.@ r<W~~ Mining Group Valley Camp of Utah, Inc. .
Belina Mine, Carbon County .

BORING LOG
, Upper Portal Backslope I

..
Borin; hi 11ho d' 6-111. cOlllillUOUS fll;ht aU;lr Stolldord Pillelrolio" T I It Boril'l; No.4

...,

Undisturbed Soil Sompl.,: !-in.o.d. DaM saMpl.r 14001b.Hommtrl 30-in. FOIl1z-in.0.d. Splil-bornl Somplor Shill 1 of 3 J
Conlellt. ".1 O' Dry

...
"'Moisture 01 nsily. pcf PlllltrOtioll ReslslollCI: N-Slows plr f 00 I DOlt: 9-16-8:

EI,voIIOIl o. plh Group -
OlScrlplioll 01 MOllriols Somple 810wl Remarks

f- 9176.1 0 Symbol No. I

- CL Fill: silty and sandy clays; dark ,

- '.- and dark grayish brown; medium Location -
,

- gray
- stiff. l- N: 8,031.57

9174.6 1.5 : W: 9,605.70
...:

,

CL Sandy Clay: dark brown to brown; I-
....

- 25-30% fine sand; moist; low (on jeep trail east i

- plasticity; stiff. of potable water .1- I-
ta~k)

-.-. --- ]-- I--
9171. 6 4.5 :

_.
..

-: SM Sandstone cobble: 6" badly
. ,

top ..

weathered. SPT~ 1- N=50+...: .4-1 45 ....
- -

9169.6 6.5 :
.'
,'-

CL S~lty Clay: orown~sh ye.L.l.ow; l,)-LU:x. I-
-= fine sand; wet; medium plasticity; i- No groundwater- stiff. 24 hrs. after-

916S:1 8 - V Silty Sand: brownish yellow; 40-45% drilling-- SM nonplastic fines; moist; dense -- (badly weathered sandstone cobble).
9167.1 9 -

1""- --.: CL, ~Hty/sandY clay, sandy S~..t.t, ana
...: ML, silty sand: hard soil colluvium

D&M 1.2-
- &SM with pieces of rock. &9165.6 10.5 : 4-2
- ML '\. 50 in 2"

-: Weathered siltstone cobble: brownis
9164.6 11.5 : gray; moderately soft rock.

-: 1\ I-
'Weathered siltstone with some

: sandstone: gray mottled with-- brownish gray and brownish yellow;
; I-

- soft rock. ..-.
-: I-

:
-; SPT L3a.. ..

VWeathered shale & sandstone: 4-3 50 in 5"- broWnish yellow and gray wi N-80+9160.1 16 - brownish .'.~
- red; highly fractured; moderately -,.

:
.-

hard rock. Joints (all open): 17.5- NX 89% Recovery--' 17.7', moderately smooth, 800 ; 18.3- Core- 34% RQD (4 pieces
18.4', moderately rough, 900 , 19.1- Run between 19.5' &-: 19.3 ' , moderately smooth, 200 &900 ; #1 I- 25') -
(4 pieces). -

,...

-: ~ -_.--
9156.6 19._

..

- As 'below
..

601
Figure 5



Borlno Method: 6-1n. continuous flloht auO_ r Sf on 1$ a r 1$ P, n. fro I ion T _ s t Borlno No, 4

Undisturbed Soil Sampler: ~-in.Q.d. OaWsampler 140"b,Hommer1 ~O-in,FolI /2-in.OA,SPlll-borrel Sompl.r Shut 2 of 3

p .... tratlon Resistance: N.S/o .... per foot 00": 9-16-83

Remork,

As before

100% Recovery
39% RQD (8 pieces,
between 33 & 38')

96% Recovery
9% RQD
(1 piece, below 27'

-

-

-

-

somPlelBIOWS
No,

i-

NX
::ore ­
~un

12

Upper Portal Backslope

PROJECT
Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Description of Moterioh

Figure 5a

Badly weathered shale & siltstone:
gray mottled with brownish yellow;
highly fractured in part; very soft
rock. Partings every ~ to 3" (some
coal in partings). Joint: 29.6-'
29.8', open, smooth, 900 •

-

Weatbered siltstone: dark gray and­
gray mottled with brownish yellow;
many multi-piece irregular joints;
cont ••••

Weathered shale: gray, brownish Contgray, very dark gray and very dark NX
grayish brown; moist; medium and ,..,
high plasticity; zones of siltstone; ~~re
soft rock. 2" thick highly fractured 1~n
sandstone at 20.8'. Partings every ,
2 to 9".

::>anastone: orOWlusn yeLLow, gray
and yellowish red; thin shale seams
(1/8"); highly fractured in part;
parts moderately hard.

Siltstone: gray; moderately hard

" rock.

BORING LOG

~
Core
~un

j---r--::-::~-:----~---:~ ~-.;-~13
Siltstone: yellowish gray mottled
with brownish yellow; up to 35% fine
sand; moderately hard rock. Partings;
every 2-8"- with leaf fossils.. PartiD~

with slickensides at 34': variable
dip of partings above 34',200 dip
below 34'.

Oe ptll Group

20 Symbol

-
..:
--

..:--
-:
-

24.f:-
25 -

-
..:

26.4---
~

j

I
.:l
:
-:
-.-
~

--
~

32.2_
---

~
1
~

-=-
38 -

:
~

40 :

9151.9

9149.7

9151.1

Eleyotion

9136.1

'9143.9

... ·Moisture Content, "1.1 O· Dry Density. pcf

9138.1

601
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PROJECT
Valley Camp of Utah. Inc.
Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

60rinq M' lhOd: 6-11\. eontinuoul fll;ht OU Q' r S10ndard P,nelratior. Tilt 60rin; HI). 4

UncliS1urbed Soil Sampler: ~-jn.o.d. oaM lo",pler 140-lb.Hemmerl !O-in.Foll j2-ill.o.d.SPIII-berr.1 Sempl., Shu' 3 of 3

w-Moisture Conllnt. "1.1 O-Or)' Oensit)'. pef P,ne'rotion R"I,tone,: N-Slow, par fool Dot.: 9-16-83

somPI·ISIOW•
No.

(Ie y orion

- 9136.1
(hplh Group
40 S)'mbol

---.-i
--i

..::.

Duerlption of MOll riel.

Weathered siltstone, cont ..
soft rock with zones of very soft
rock. Partings every ~ to 3".
Joints: 39.5-39.6'. open. irregular,
moderately smooth, 70-900 dip, 4 pieCES.

-

R.marka

E

9133.1

.9132.1

9131.1

43 --i---+------------------lNX ...
Siltstone: yellowish gra~; moderatel Core

44 ---;'---1. hard rock. Partings every 2 to 5". Run
/14 ...

: ML \~-;---__:_;---~~~__:_""""'_-____: .......... ~
45 - Badly weathered sil.tstone: yel.l.ow:LSh

: brown; weathered to soil in part;
- Nery soft rock. Partings every ~ to

..::. "- .--_ Weathered siltstone: yellowish brown
:: and gray; badly fractured from 47.5
- to 48.0 and 49.0-49.4'. Partings

-= every 2-10".

95% Recovery
32% RQU '''0 pieces,
between 43-44' &
45-50')

-=-

100% Recovery
50% RQD (5 pieces)

-

-
-

End of Boring

Claystone: dark gray; hard rock.49.4_

-=---
- ~ ~

51. ;.R74====t""tJ:~ffimMc:r:a;~)ai~rru~------_kk::ore51.Q.. ",\\featnered cLay part:Lng !Run ...
- ,"\ 15
: Siltstone: gray and brownish

::_ yellow; moderately hard rock becoming
softer. Partings generally every
2-3".-:

:
-=-

55.7'"r:,_}---+----------------,..----I
- Siltstone: brownish yellow; zones of
: fine sandstone, badly fractured from

..::. 59.5 to 60.0'. Partings every 2-12".
=_ Joint: 57.5-57.8', open, rough,

60°, 4 pieces.---
. :

-=60 --

9124.4
9124.3

9126.7

9120.4

911.61

. 601 Figure 5b



.~~~~N Mining Group

Undisturbed Soil Sompler: 3-in.o.d. DSN sllmpl., 1 0 f 2

9-17-83

Borlno No. 5

001,:

R,morks

No groundwater
24 hours after
drilling.

Purpose of hole was
to obtain bag
samples at 2.5'
intervals for
testing by Valley
Camp to determine
potential use of J
the fill for
reclamation. Borin
log is necessarily
rough because of
variations within
the fill.

Location ­
N: 7526.24
101: 9092.96

-

-

2

6

7

4

8

1

3

5

Somple Blows
No.

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Boring to Sample Fill on Pad

Stollollro Pell.I'lltilll'l T.st

P,nurotioll Re,l,tonc.: N-Slowl per fool

140-1b.HommerI30-ln.FolI IZ-iIl.O.C1.SPllt-borr" Somplar Sh.et

Descriptloll of ),Ioteriols

Fill: silty clay with coal; very
dark grayish broVlO.

Fill: silty sand with silty clay;
broVlOish yellow.

Fill: pieces of sandstone and··
sandy clay; bro~~ish yellow.

Fill: sandy clay; dark yellowish
bro'WO.

Fill: silty clay; dark yellowish
broVlO.

Fill: silty and sandy clay with
pieces of wood and roots; very dark
grayish brO'WO.

CL
wi
coal

CL

CL

CL

SM
wi
CL

CL

Group I
Symbol

--
-
:

2 ----
-=--------:
:

6 --+----t------------------~
:
--7

~-
:-
~
--=
:

11---;---+-------------------;

-:
.~

--
----

1" -.... -----:
:

-=-:--:---:
20 :-

O. plh

o

BORING LOG

8921.3

8917.3

8916.3

8912.3

8903.3

8908.3

a0 rlll9 hi. til 0 d: 6-1 n. con 1111 u DU' f II 0 II lou O' r

EI' v a Ii 011

w·Moislure Conl,nl. -/.1 O·Ory Density. pct

-8923.3

~."t
F
E:

~.~.
(::

[
f
F
"""--

L

~-

[

t
~
~.

l~'

601 Figure 6



.@~~~ Mining Group
BORING LOG

P ROJ E CT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Boring to Sample FilIon Pad

Boring M.thod: 6·111. contlnuou. flight aUll·r Standard P.n.tratlall T •• t Borinll No. 5

Uftdisturb.d Soil Sampler: 3-in.o.d. caN ,alllpl.r

w>Moisture Con'ent, % lOa Ory Densily. pc!

2 of 2 t
9-17-83

_..
_0..

I

I
'"

f
-.-

I-.,--
I

I

001.;

11

Sampl. Blaw·1 R.mork.
No.

"'"9

l-

I-

10 -

P.".lrallofl R•• lslanc·,; NaBlaw. p.r fool

,40.,b.Hamm.rl 30-in.FolI 12-in.o.d. Spllt-barr.' Sampl.r Shee'

Oucrlplion of IoIol.riol.

As before

Fill: silty clay with coal and
coal tailings; very dark grayish
brown. ..

Fill: sandy clay; very dark grayish
brown.

-

-
. --

20

22 -
: CL

, -:: wi
: coal

-=----=---
26 --+---+-------------------1

: CL--
~
-=:

O. plh Group
Symbol

Ele. ali on

8901.3

8897.3

ra903.3

E:
t::::
r'

E
E

-=
:

8893.3 30
---
- --
~
-:
---

-:
:

i
-:
:

-:
-:--.-:

:-
601

Figure 6a
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PROJECT

.(@ ~~~~N Mining Group Valley Camp of Utah; Inc.
Belina Mine, Carbon County
Composite Log of Cut Slope

~OG OF ·CUT SLOPE Behind Changehouse-
80rl"0 Method: 6-11\. cOI\';nuoul fllOh t ouo·r S1onlford Pen.trolion Ttl t 80rlno No. 6

Undisturbed Soil Sompler: 3-in.o.c1. DaM lompier 14 O-Ib. Hommer \ 30-ln. Foil \2-in.o.d. Splll-barTlI Sampler Sill. t 1 of 2

w-Molsture Content. % I 0- Dry Oe nslly. pc! Pan.frolian ReslstencI: N-S/ows p.r f 00 t Dol.: 9-17-83

EI." otion Oeplh Group
Oucriptlon of Molariala Scmple Biowl RemllrkaSymbol No.

-9042* 0 Sandstone: hard; fractured in part.-- Composite log of-.- r- cut slope behind-
9040.5 1.5- the changehouse,

-: Siltstone I- at the center of
9039.5 2.5 : the building.

- Sandstone: hard; joints strike Depths shown in- to-- N80W with dip 7a-90ON. log are estimated.
only, from the base9038 4

I- of the coal stratum.- Siltstone
9037.5 4.5 :

-=
.

Sandstone: hard, as before. t--. -
9036 6 :

I-

: Shale and siltstone: hard.

-= ...
9034.5 . ., - ::J

Log beginsI .;; _

..J Sandstone: as before, but Coal-J. secondary joint system strikes 340

- N20E and dips BOoE. '---
9033 9 -

- :

: Alternating zones of sandstone and
-= siltstone.

Sandstone
- with siltstone-- 690+50-

9030 12 - Thin-bedded ~

12.S= Coal silt~tone&sandstone:
9029.5 masked by raOe1ling..: Sandstone: hard, as before.

(Range:45-70 ) 57° ~
9028.5 13.S:

Sandstone with:
-: Siltstone: thin-bedded (~ to 2"); siltstone

700

: soft rock. Source of erosion,

~
ravelling, and undercut.

Generalized section

~ ...

902S 17 - I--. - ~andstone ~nn. siltstone: 1-6" thick-- bedding; joints strike NlOE, dipping

-=
r-

SsoE. --

1 ~

9022 20
*Elevation estimated from topographic map
601 Figure 7



PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Composite Log of Cut Slope
Behind Changehouse~.

.(@ ~3&~ 1\i1ining Group
LOG OF CUT SLOPE

Bar i n 9 M I I II 0 d: 6-1 n. c: ant In u ou, III 9 hI 0 u q. r Slolldord P,nelrollon T •• , Bo ring No.

~_H.

I

I... -..-•.~ .
....

6 '.-

Undislurbed Soil Sampler: 3-;n.o.«1. D&hC lompler 140.,b.Homm.rl 30-ln,FolI 12-ill.o.d.Slllll-borre, Sampler Shut 2 of 2 I
".-Moislure COnltnl. 'Y.I O-Ory Oensily, pef Pen."olion Re.l.,onee; N-Blo"., per foot' Oat.: 9-17-83

I

i

I

I
I
I

l
I
I

.

I

r
I

I

r
<-

,- '

r
r

Remarks

-

Sample Blows
No.

-
-

-
- ,..

-
-

...

~

-

Oescription of Molericl.

Sandstone with some siltstone:
massive in part (bedding 1-3" thick,
and up to 24" thick); pr.imary joints
strike NI0E, dipping 8SoE; secondary
joints strike E-W with dip 8SoN.
The 24" thick beddi.ng i.s actually
very tight thin-bedded sandstone.

Bottom of slope cut

-
...:---------=-
:

-:
: .

...:-
--
----

, -
-:-----
-...:
:--:

...:

~

Oeplh Group
20 Symbol

:­
. -

-=..:-----:
:

-=----:
:

26 -:-:t====:i=========================================F===F~

i

Ele y a I i on

9016

- 9022

t=:
r-'c:

~.

~:

E=:
~:

§.

-,
r-'...'.......
,.-'

601
Figure 7&,.



.<@ ~~~~N Mining Group

Undisturbed Soil Sampler: 3-in.o.d. oaM sompl.r

LOG OF CUT SLOPE

80rlna No.7

Semple 810",s Remarks
Na.

Composite log of
I- vertical cut slope

(at the center of
I- the cut) near the

coal loadout chute.

~
Depths shown in log
are estimated on1y~

from the top of the
~ "vertical" section.

~
Log of cut was made
at point D1 of the
first detail line

~ (see boring locatioi
plan) •

~

~

~

I--

~

f-

f-

ro

...-

l-

I-

I--
I-

PROJECT
Valley Camp of Utah, Inc •
Belina Mine, Carbon County
Composite Log of Cut Slope
East of Loadout Chute

Standard Penelratlon T.sl

Penetralion Re.lslance: HaSlo",. p.r fool Del.: 9-17-83

140.lb.Hemmerl 30-in.Fell /2.ln.e.d.SPIlI-berrel Sempl., Shll' 1 of 1

Base of cut

r

Oucriplion of Me Ie rials

Coal: cut almost vertically, ravels
in light wind.

Weathered shale: dark yellowish
brown.

Sandstone: massive; hard rock;
yellowish brown.

Group
Symbol

:
~
--

O. plh

o

2 -
:-

-:
3.5 _:J---+-------------------I

--:
-::.---..:--------.:
-

-:..

~
11 -
11. 2f.._:t::=::t;;B:e;d;d~~' n~g;:;-:;p;:-:ll;a;:n:;:e~·f;:;i'l'l:e;d~w;:;~:;-:· t;:;h:;-:w:;;;e;-;;a;-;:t:};h:;;e:;r:e::id~l

...: .~ sandstone.

: Sandstone: massive, as before.
--:

~.-
...:

=-
--- .
~v t....
~ /I""

-:-
...:--25 :

80' ina hi. til 0 d: 6·1 n.· con II n U ou. fI/gll I °II 0 • r

""Ioloi,'ure Contenl. "1./ O'Ory· Oensity. pcf

E1_.0 Ii on

8947

8945.5

8938
8937.8

-£949*

8924

......
,~

f
r.:.
l::..-

c:
f_

L
Er:
E..-

[_....

.:tr-

~ ' ..~:-.

[-
f.l=--

E
t-
i -

:6fevation estimated from topographic map Figure 8



1111
'1" II III1MnteiTTl I hl1-~lmnF.N:11Tm:. ,~1lJrr- rrHlr rnn~ rrnTI i'"'"Tr.

... "DATA' 'SH~Ef·:t=otfD~'TAIL"lJNE "MAp'P'I'NG' ;"
. Ll NE NO. Dl TREND S55 0 W PLUNGE 0 0

miill TI~ mIlT W.<nTNO. .J! r1rP-02nTm1 I I I I • I , I 'I I I' I I I • I • ~ , ,\- I • I • , I I I I'

. PROJ EeT Valley Camp

ELEV. 8929 LOCATION Belino

p~rrf1- _1nlfWJ-,
""1 ,., I" I I

BY B. Gale

DATE 9-17-83

LINE ROCK STRUCTURE GEOMETRY WIDTH FILLING W REMARKSINIEf~.1PT TYPE TYPE STi< DIP MD P LENGTH ± OVERLAP TL Tu R ( )
'.

PleNE end)

0 SJ S60W 90 PL 5' R N SH

5 SJ 525\-1 84E PL 4' N R 8M 1.5':' Clay
9 ~ SJ W 75N fN 2" R N RHj:Q

.-
11 z SJ 565\-1 80E )L 14 ' N N 8Mtj

25 g SJ S 90 PL 3 ' N R 8M
28 ~ SJ W 83N I>L 16' N N SM becoming I H

39 ~ .~ SJ - S8E - -- R R --
44 0p SJ S15W 187w )L 1 ' N R SM~

45 ~~ BU~T DI\MA(; ~D , OINT
45.S U'.I< SJ 835W ~6E ~ 1.5 ' N R lUIIo1R ..

P: nu1sT D
,

47 ~~ [\HAG :D t- ASSIVJ;: RO .K TO 62'

62 ~~ SJ S75W 548 L 2' R N SHq .
63 BLA 5T D i\NAG D ~ AS8IVE RO K TO 83'

83 SJ 8 B4E L 2' N R 8M
85 BLA pT D~G :.D 1- ASSIVE RO K 'to 90'

~O (Dl' t 8W End: at a poin 14 NE of Ie of load( ut chute dr . ve [!ern ~ndicular to r,)

,
\

=MINIMUM DIP
GEOMETRY

R IN ROCK

E ENECHELON
N NONE

TERMI NATIONSTL Tu ::

P=PLANARITY: PL WV R::ROUGHNESS:SMRH

FILLING ABBREVIATIONS
WATER: 0= DRY W =WET F= FLOWING

N NONE



·?U1 1fn~l\f~"1~t :lt~f~' dl'~!ll ~JN r:JA~~';1d'llF'J!· i""lrr r~~~'~~I~:::~I;?t:':]!li=-:-
LINE NO. ° D2 TREND S250 W PLUNGE 00

° ELEV. 8929 LOCATION Belina DATE 9-17-83

~....
OQ
(::
11
III.....
o

LINE ROCK STRUCTURE GEOMETRY WIDTH FILLING W REMARKSINIEf~.1PT TYPE TYPE STK DIP MD P LENGTH ±. OVERLAP TL Tu R ( )
D2 (N en<)

0 ~ SJ -- 70N PL -- N R SM
0

.~

SJ S25W 76W PL 21' . N N 8M!Xl

21 ~ SJ N85E 73S PL -- N R SH 1.5" Open
21 .. SJ S20W 80W PL 7 ' N N SH~

28 (5 SJ E 78S WV 1 ' N R SM 12" Clay~

29 ~(:) SJ S15\01 83E PL 23 ' N R SH

'i1
~r5

RT IA~'T' Ili'Ar'f,' ?', n [1(' --
52 SJ S15W 75E PL 8' N R SM
60 (D2' , SEnd; at ~ point la' fro 1 D on the s Ime slope)

, ,

,

CK TYPE ABBREVIATIONS TYPE GEOMETRY
D=MINIMUM DIP

P=PLANARI1Y: PL WV R=ROUGHN!::SS:SMRH

Tl Tu = TERMI NATIONS
H >20 0 R IN ROCKWATER: 0= DRY W =WET, F= FLOWING

VIA I NS L <20 0 N NONEkN-r-~N=O-f:~~~L,=-L,=-I~N~G~.~A~B~B~H:..!::E~~T~O~!.-__-+-------------t-::.-t---:::.-=------jTEoNEC-'-1E-L-O-N--1
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....

Odometer
Mileage

0.0

0.14-0.17

0.21

0.32

0.37

0.42

0.44

0.52

Geotechnical Mileage Log of Cut Slopes
Valley Camp of Utah~ Inc.

Belina Mine Haul Road
Section 19~ R7E~ T13S~ Carbon County, ~tah

Description

Road begins on north side of Eccles Canyon.

*Evidence of movement along se~ondary joint set on 20-.
high 680 cut slope.

Secondary set strikes E-W with dip to N @650
(Primary N-S + 100, dip to E @75-900 )

Strike of slope S530E at this point.
Bedding dips into slope ~SW dip direction & 40 dip)

40' high cut (above slid~ area) with 650 slope angle. Upper
portion has some overhanging rock~ and cobble zone at top will
produce some rockfall.

Primary joints strike N-S + 100, dip to E 75-90°
Secondary joints strike E-W ~ 10°, dip to N 70-900

Bedding dips into slope

Same cut as above, but 30' high .Inose" with weathered sandstone
and siltstone cut at 45° to depth of 10', and competent sand­
stone cut to 600 •

Primary joints of competent sandstone strike NIOoW to N200 E,
dip 72-780E

Secondary joints strike E-W + 100, dip N 60-65 0 •

Bedding dips into slope

Center of 20' high 45-500 cut in competent sandstones.

10' high "nose" (with same joint sets as described below at
mile 0.52) will weather/ravel to smoother slope.

Beginning of cut described at mile 0.52.

Center of 700
, 25' high (500' + long) cut with 6' weathered

rock on top of competent sandstone and siltstone. Parts of
weathered rock section may be cut too steep, but natural
weathering will remedy.

Primary joints of sandstone strike N30W, dip 840E
Secondary joints strike N800 Wwith dip 900 + 50

Bedding dip is into the slope.

*Indicates areas that may require regular·maintenance and (or)
remedial work•

,
Figure 11
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Odometer
Mileage

0.57

0.61

0.69-0.72

0.74

0.86

0.87

0.92

0.97

1.02

1.06

1.07

1.12

1.23

Geotechnical Mileage Log of Cut Slopes, cont.

Description

Drainageway

65 0
, 12' high cut in competent rock with dip into the

slope.

*25' high cut in possible colluvium/talus on 65 0 slope with
concave face. May be a potential slide area: top of slope
could be flattened but revegetation would be essential.

Major drainageway

*Possible blast damaged "nose" rock section. 15' high that
may creep on an open, potential failure surface (which might
continue beneath the road ~ection) with a strike of S600 Wo .
and a dip of 42 E.

20' high cut in very competent sandstone'. Strike of cut
parallels primary joint set (N-S + 50 with dip of 82oE).
Secondary set strikes E-W with 900 dip.

*Possible fault? Rock is highly fractured in 40-45 0
, 20' high

C" T Evidence of soil creep and erosion. Soil cover ,will
continue moving (perhaps 3-4' thickness)

Heavy soil cover on slope described at mile 1.02, but some
competent rock strata still visible. Cut is 48

0
•

20' high, 60
0 cut in rock composed of sandstones and siltstones

with 1-8" thick bedding. Most of cut is perpendicular to SW
dip direction.

Drainageway

o15' high, 55 cut in competent rock.

15' cut with weathered rock (top 5') over competent rock with
dip into the slope.

Some ravelling evident at beginning of slope described at
mile 1.32.

*Indicates areas that may require maintenance and (or)
remedial work.

Figure 12
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1.32

1.40

1.42

Geotechnical Mileage Log of Cut Slopes, cont.

Description

15' cut, 420 in weathered rock (top 6') and competent
rock with dip into slope. Some ravelling will occur from
the top of the cut. At mile 1.28, primary joint set strikes
o· 0N10 E with dip of 85 E.

20' high cut, 350 in weathered rock, 550 in competent rock
(sandstone/siltstone) with primary joint set striking parallel
to the haul road (=N-S) dipping at 8SoE.

Fork in haul road leading to upper and lower portals of the
Belina mine.

Figure 13

~ ..



B-2
(9230.1)

Weathered
Siltstone

....
45.5 i Siltstone -

__ ------ 52.0 Coal .61.0
Composite log

B-6 (:::-8042)

oHORIZONTAL: 1- =100'
VERTICAL: 1- ::: 40'

Ita ,ana' D'P

Tal~

25.5", .~
40.5 ~ Weathered SI~tone WISandstone

. / ~4.3 =- Weathered Siltstone

B-1 /

(9139)
Talus
12.5 . .
Badly W.eathered Shale,
Siltstone,& Sandstone
32.5. .
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9240

9220

9200

9180

.... 9180•..
II.-.C 9140
0-..
" 9120>•Ui

9100

9080

9080

8040

9020

9000

VALLEY CAMP OF UTAH, INC.
BELINA MINE. CARBON COUNTY

GENERALIZED BACKSLOPE SECTION_
I

FIGURE 14 .,
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FIGURE 16
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BORING NO.3
DEPTH 49.7'-50.2'

VALLEY CAMP OF UTAH, INC.
B"ELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SILSTONE " 70° OPEN JOINT
FIGURE 18
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BORING NO.4
DEPTH 20.5'-50.2'

VALLEY CAMP OF UTAH, INC.
B'ELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SHALE, 0°· OPEN JOINT
FIGURE 19
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BORING NO.4
DEPTH 37.5'-38.0'
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DIRECT SHEAR TEST ON DISCONTIUITY :
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FIGURE 20
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UIL. \:!!....v a I~ \.." -..u

Units Method of Extraction &Analysis

METHODS OF ANALYSIS FOR
SOIL & OVERBURDEN SAMPLES DIVISION 0;':

..... _ - "\ ~ te ,. ''''

~ Parameter

FORD CHEMICAL LABORATORY, INC.
Bacteriological and Chemical Analysis

40 West Louise Avenue
Salt Lake City, Utah 8~115

Phone: 466-8761

t::

Extract, USDA #60
Extract, USDA #60
Extract, USDA #60
Extract, USDA #60
Ext:act, USDA #60

Paste
Paste
Paste
Paste
Paste

Sieve Analysis; USDA, .1952; '18
Hydrometer: USDA, 1952; #18
HydroMeter: USDA, 1952: #IR
Dry Ash: ASTM D 3174
Dry Ash; ASTM D 3174
Saturated Paste; USDA, 1969; #60
AB DTPA 1
AB DTPA 1

ASTM 0 2492; #26
ASTM D 2492; #26
ASTM D 2492; #26
ASTM n 3177; #26

Saturated
Saturated
Satura'ted
Saturated
Saturated
AB-OTPA 1
Saturated Paste Extract, USDA #60
Saturated Paste Extract, USDA #60
ASTM D2492; #26
Saturated Paste Extract, USDA #60
Saturated Paste Extract, USDA #60
Acid Titration, (23c), USDA #60

AB DTPA 1
AB OTPA 1
Saturated Paste Extract, USDA #60
AB DTPA 1
AB OTPA 1
AB OTPA 1
AB OTPA 1
Acid Extract; U.S. EPA, 1979; 245.5
AB DPTA 1
AB DPTA 1
AB DPTA 1
AB DPTA 1

USGS, 1977
USGS, 1977

oom
ppm
ppm
ppm
ppm
porn
ppm
ppm
ppm

um/hos/cm

0/
r.

%
%

Units
pOM
opm

%
01
r.

oom
porn
ppm
ppm
ppm
ppm
porn
ppm
porn
porn
ppm
ppm

pobU
piC/kQ

~ Texture Analysis
Sand
Silt
Clay

_ Total Combustible Solids
~ Total Noncombustible Solids

pH - Paste
t= Iron - Total Fe
>-E Manqanese Mn

Sulfur
Phyr.iti c Sul fur

E Sulfate Sulfur
Drganic Sulfur
Total Sulfur

~ Major Ions (Salinity-Alkalinity)
r- Ca1Cl um as Ca

Chloride as Cl-1

r· Fluoride as F-1
Magnesium as Mg
Nitroqen: Nitrate as N03-1

~ Phosphate as P04-3
~ Potassium as K .
1= Sodium'as Na

Sulfate as S04-2
§§ Conductivity
r= Sodium Adsorption Ratio (SAR)
_ Total Carbonate as C03-2=Toxic Heavy Metals
- Arsenic as As

Bari urn as Ba
~ Boron as B
~ Cadmium as Cd

Chromium as Cr
~ Copoer as Cu

. Lead as Pb
;.-

. Mercury as Hg
.Molybdenum as Mo

r= Nickel as Ni
~ Selenium as Se

Zinc as Zn
=- Radioactive
_. Gross Al pha

Gross Beta
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST lOUISE AVENUE

SAlT LAKE CITY. UTAH 84} }5

PHONE 406-8161

r
I
-~--'-;~

Test Hole No. 2 DATE: 12/29/::::;:

CERTIFICATE OF ANALYSIS

I
1d.-·VALLEY CAt1P OF UTAH.

2: ~COFIELD ROUTE
fHELPER, UTAH

2:-- 84526
E::'::-O067 I;,.6

I r--
E _
,';~AMPLE:
, I

I
~

~-

SOIL SAMPLES FROM BELINA PAD #2 COLLECTED 9-23-83
RECEIVED 9-23-83 FOR ANALYSIS UNDER P.O. 30-E:3-10-007831.

o - 2 FT. 2 - 4 FT. 4 - E: FT.

=========------------------
10.50 1 9. ~.(J :;:I). :=:(,

20.00 50.00 ~:7 • 7c)

69.50 ~:O. 50 ~31 • 5()

.:..,=. • :;:7 • :31:.•• __,1_,

.058 .01 :;: .112

'2.07 3. E:7 4. ~:';J

2,700.00 ~:, 870. 00 4, ::::90. 00

-?5. :.::() 117.26 127.64

.90 .75 .69

.200 .270· .300

51. 500 45.600 44.900

21. 41 15.65 17.2::::

4.900 8.600 9. ::::00

=========

1 0
'-'

Meq/l USDA 60

ppm AB DTPA 1

1-Silt % USDA

~cid/Base Pot.Tons/1000 Tons

. oron Sol.ppm USDA 60

,-..
r'-

r~:;;",=lnducti vi ty ",mhos/em @

l~on ppm AB DTPA 1

~_L9nesium Sol. Meq/l USDA 60

Ca. Carbonate Tons/1000Tons
,_.

~ alcium Carbonate ppm USDA 60---
r- 1 .

,::'~ Clum

I

~ JPpe~ ppm AB DTPA 1
,.--

~~============================r:
t
:l-ClaY /. USDA 18
!r 'Sand % USDA IE:

t:.
~

AU rePOrtl .r. lubmined • the conftdenUI Pf'OPI"1Y of d ...na. AUlhorization for PUbt'c:atiort of our rePOrtl" conclusions. or" ea:traas from or 'esJllrding them" is raerwecll

1= :::=pmd=.",=O..,=_=itl=en=.=DPr=o=..=1=_=.=m;:ut=..=,="'=01=ec1='Oft=.O=d=_=lS=.=.=he=P<'b=hC=.=ncl=......=e=I_=.======================~r"-:
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LABORATORY, INC.

Bacteriological and Ckmical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 406-8761

Test Hole No. 2 PAGE: 2

r==============================

CERTIFICATE OF ANALYSIS

:=:;:::-006766

o ~ 2 FT. 2 - 4 FT. 4 - 8 FT.

--------- --------- ------------------ --------- --------- 1

[1.i.r.C PPrTt AB DTPA 1

r

rN i t r.-a te NO::'::-N PPITI USDA C.O

=Or£·an i r: t1a te r· i a 1 I. (l.JB)

~:::.s:odium Abs(.r·ptic,n Ratio

[SOdium Sol.Meq/l USDA 60

"

1

I!

r
Ii

-------~~~~
FORD CHEMICAL LABORATORY. INC.

23.00 34.60 40.20

.008 .010 .009

2. ~;2 ::::. 50 4.0::::

2.40 4.60 "'" 10_'a

3.60 5.40 4. :=:0

7.20 7. ::::0 7 ....50

16.50 26.40 25.40

110.00 :'::6.00 79.00

.0123 .0120 .0115

23-.40 1E:. 70 ~J"'" 10..:- .......

0""'" .017 <.001• .....J

O-:·Q • ()c.2 • Ol:.~:• V~

.30 .51 .54

.950 1.850 1 . 990.

D2492

r-Selenium ppm AB DTF'A 1

LJv.IO i stu ~. t' /.

:31 c.l Ybd€'nulTI PPITI AB DTPA 1

LNeut. IPCite nt i a 1 TonsIl (lOOT (, ns

jF'yr-itic Sul fur /. ASTr1

:-~:=;aturaticln /.

LrH U:::DA 60
t--

=:~F'hosph(lrUS ppm AB DTPA 1

IPotassium ppm USDA 60

r All ~I .,. lubmitted • the _1_' ...--n' of dioonu_ Authori"'io" for r>o<bIiQ,_ 01 ...........rtI ....ffCiusi..... 0< , .",racu from or r.rdi"G 'hem, is r.erwcl
pending our ......."en appro_••• ",VI.-I prcrteC'lion 10 dtenu. 1he publiC and OUtMhw.
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY. UTAH 84115

PHONE 466-8761

Test Hole No. 1 PAGE: 2

IT
CERTIFICATE OF ANALYSIS

E;:;;:-006765

o - 2 FT. 2 - 4 FT. 4 - 6 FT. 6 - 8 FT.

tr============================= ========= ========= ========= ------------------

All '-1' ar••ubtnined • the _Ii_tal ...~y of dianU, A",horization for Publication of our ,"""I'tS. conch,.iont. or ••""acts f,om or _• .0'''1 them. is .......spend.,. our wrin~n ail'Pfo.' •• ",,,,wi prOleaton to dieftu. the DUbhe and DurselWi.

ppm AB DTPA 1

19. E:O 22.50 36.40 33.20

.075 .0:36 • ()55 • ()2:=:

4.07 :3.04 2.4:=: --:. 14.....
~:. ~:() 4.20 5.40 6.70

4. 70 :';:. ':'I()- 4.50 3. ~:6

7.50 7.40 7.45 7.:=:0

20.60 . :31. 40 4.50 16.20

114.00 95.00 81.00 110.00

.0140 .0133 .0125 .0150

22.5() 21. $"/() 19.30 24.60

.015 .010 .006 .002

.047 .064 .0:=:7 . 100

4? .51 7'" .-,~. - . -. .O-.}

1.650 2.400 1.900 2.300

D24';;"2

Absor'pticlTt Ratie.

Sol.Meq/l USDA 60

"

': 3c.dium

fSOdiUITJ

~y,.. i tic Su 1 f'Jr' /. ASTM

:: :;atu,..ation /.

·'rse 1en i um ppm AB DTPA 1

-
IfMoistu,..e /.

~ Molybdenum ppm AB DTPA 1

rrNeIJt./potential Tons/l000Tonsr:.-.

t.Ni tr'atE' NO::::-N ppm U::;DA 60

~nr~aniC Mate~ial % (WE)

IrF'H USDA 60

§Phosphorous PPIT, AB DTPA 1

frpotassium ppm USDA 60
t:
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. 1 DATE: 12/29 /::::~:
r

[
=VALLEY CAMP OF UTAH
p;COF I ELD ROUTE
I HELPER, UTAH .
== :=:4526

CERTIFICATE OF ANALYSIS

SOIL SAMPLES FROM BELINA PAD #1 COLLECTED 9-23-83 RECEIVED
9-23-83 FOR ANALYSIS UNDER P.O. #30-83-10-007831. r

o - 2 FT. 2 - 4 FT. 4 - 6 FT. 6 - 8 FT.

,-..=:=-=-=-===-======================= ------------------ ------------------ ========= ------------------
r

I

1 '=-, 80 ':',=, 20 '-I~ 50 60.20_. "':-'-' . 1::1_'.

65. :=:0 c·-, 50 27. 50 27. ;:::0_1.=".

21 .40 1 === .. ;;:0 14. 00 1") :;;iO-.
4--' 41 3';J 46. -:;. . . .

.057 . 1 19 .089 .00:::

4. 50 -J 45 .-:. 87 'j 60-'. ..:... -'a

-:;--an d 'l. U:=;DA 18

l. .-_ . 'l. U:=;DA 1 r ,,_:::t -..:;.1 1 t Co

"--
[!ICid/BaSe Pot. Tor;~;/1000 TerrIS
f--

'::"B:or-c.n Sed. ppm USDA 60

rca. Carbonat€- Torrs/l000Tons
~
r=:alcium Car-bonate pprrl USDA 60 4,500.00 3,450.00 2,::;:70.00 ;;:,600.00

-=:a 1 C i urn So]. M~q/l USDA 60 1;;:0.73 108.78 117.26 122.00
-----
Cc.nduct i vi ty mmhos/cm @ 25 • :=:0 .77 r.c:- '':I e• C·_' • , oJ

';::,c,ppe r PPITI AB DTPA 1 .250 .100 .300 .050

r·c·n PPITI AB DTF'A 1 66.500 6f:. ;;:00 59.200 77.500

"a9nesium S(.l. Mec;/l USDA 60 15.81 15.3:3 14.26 17.26

-1an9anese ppm AB DTF'A 1 14.500 12.600 10.500 6.650
I

I
E.

~ All .-t••,••ubmitftcl • the _fidenal prOPOftY of chanu. AlItho<i.....on for p,bh",,'ion of ..... rePOtU. _ ...io... or, e..,..cu f,om 01 '.'11'''11 them. is rea..'"
~i", 0'" wrmen appro•••• m""... protect_Oft to Chl'fttl. the P\lbl.c and OU'I"Hiwa.
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 46&-8761

Test Hole No. B-5

CERTIFICATE OF ANALYSIS

::;::':::-006763

-
:::_AMPLE: SOIL SAMPLES FROM SELINA PAD COLLECTED 9-15-83 RECEIVED

9-23-83 FOR ANALYSIS UNDER P.O. 30-83-10-007831.

~-============================

() - 2.5

=========

2.5 - 5

=========

5 - 7.5

-------------------

7.5 - 10

------------------

10 - 12.

----------------
t:,..
....r-Clay 'l. U:=:DA 18

--!"""": -::;;""nd .J U:;:;DA 1 .-.I. .:)

" -
1-8i 1 t Yo U~;DA 18

f'--
~-=id/Ba5e Pe,t. T"n5/1000 Tons

~)ron Sol.ppm USDA 60
l=-
~.Ca~bonate Ton5/1000Ton5

E Jcium Carbonate ppm USDA 60Cr.- .

C~lcium Sol. Me9/l USDA 60

lnductivity mmbos/cm @ 25

lP~er PPITI AB DTF'A 1

Iron ppm AB DTPA 1

~9neSiurn Sol. Me9/1 USDA 60

11..:> f19ane5e PPfi, AS DTPA 1e
b--

8
F--

54.50

33.50

12.00

• :;:';i

--.1:."'.=,• ,:::,_,,_1

-4.60

4,600.00

127.74

.75

.020

56.500

14.79

9.200

:::~~3. tiC) 51.90 2:2.5() 4:=:. ':)f

:=: ';1. ==: C) :31.5c) 56.50 2~5. 5t

21.60 16.60 21.00 25. (:.C

4':-' • ~:4 • -:;:7 c:-. - . --,

.168 .241 .165 . 11

4.20 3.77 3. ';:~'2 :3.7C

4,200.00 :;:,770.00 :':::,920.00 :':::,700.0C

123.75 115.26 11 :3.26 12:=:.7

.80 • ==:4 .90 • 7'-

.090 .100 .150 .2SC

~t4. 200 6:'::;.500 74. 100 5:::. -;;'(J(

14.40 1:3.76 13.57 1~' 1.,;..

6. :=:00 4.900 E:. :;~OO '7'. ~,O(

All ""00'11 .ro .ubmitted II the c:onficlen... l pr~y ot cl_lS. ,,"''''''.z.,..... to< Publica'ion ot our ",pO"". cone...i...... 0< • __ets f,om ." rev-rdi", 1Nfn. it _.,wd
pendong ..... _in... IpprO..' II • m",..' prGtltCtion to cl_lI. lhe public 1...:1 _rwt_.

}::.t:---=========:;:::::================================::::J
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAlT LAKE CITY. UTAH 84115

PHONE 466-8761

Test Hole No. B-5 PfiGE:

I CERTIFICATE OF ANALYSIS

::::;::-006763

========= ========~

7.5 - 10 10 - 12.~

22.40 22.50 34.5(;

. 116 . l~'O .1:;'

3 .• 43 .-. C'"~ .:' 1"':'. -'"-' ......

1. :::0 2. ::,0 1 -=.. ,

:=:.2() 5.90 7.1'

7-; E:O 7.::::0 7. :'

::::.70 16.20 11. i:

::;:6.00 69.00 72.(

.0110 .0120 .01:: -

24.60 2~3. E:() ~:1.t.·

.001 (.001 <~. oe

.080 .096 . o~:

.65 7'-' .4• c·

1.800 7. 100 7~509-

II
I
!

..-- -- ~

.:' - I. '_'

------------------

c:' .-.
• _IL-

.Oc.2

.001

4.60

4.60

. 175

7.40

1.950

15.60

21. E:O

.0136

21.50

95.00

=========

6·~. ,

.166

~:. 3()

.005

4.21

.081

2.10

7.20

1.770

12.90

.0125

24~50

-19.80

112.00

o - 2.3

------------------

PPITI AB DTF'A 1

All -.. are .ubmined • the conlidenu' prDPe"Y 01 c:I-.s. ....urhDriu.ion lor publiao.ion 01 our repom. conclusions. or. ea"aClS lrom or revording them. is _erwcr
pending our ......n.n apewowl • a ",,,,..t prOt_CliO" to d.enu. thlt pubhc end oursel...

fM01YbdenUm ppm AB DTPA 1

=~I-.J€:'ut./Potential Tons/1000Torls

~:=============================

II hi i tr-at e N03-N p pm USDA t:.O

Or9anic Material % (WB>

hI--H USDA 60

nPhosphorus ppm AS DTPA 1

-Potassium ppm USDA 60

II Pyritic SulflJr' 'l. ASTM D2492

=Satur-ation 'l.

] S~lenium ppm AB DTPA 1

] Sodium Absorption Ratio

: Sodium Sol.Meq/l USDA 60
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LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AV.ENUE

SAlT LAKE CITY. UTAH 84115

PHONE 466-8761

-
I~

Test Hole No. B-5 PAGE: 4

CERTIFICATE OF ANALVSIS
e3-006763

12.5 - 15 15 - 17.5 17.5 - 20 20 - 22.5 22.5 -25

.6

6 ..:.. ,_,

11.51

2. lO(

79.(l(

.012

(.00

5.50 6.80 4. :=:5 10.50

7. :::0 7.44 7.90 7.50

10.50 14.50 ·:21.60 15.50

105.00 120.00 119.00 88.00

.0122 .0165·· .0180 • I) 1:;:5

27. 10 20.70 21.50 2:=:.2()

(.001 (.001 <.001 <.001

.060 .050 .060 .<)(;;.4

.47 -,,-, .50 c.::-• ..=,10 • ...J_

2.200 1. :::00 1.450 1.220

All,"""",,, .rr subminecl • the conlidenul ....operty 01 ch.nG. Aut.......zat.on 10< publication 01 our ,epom. conclusions. or ••""ntca I'..... or ,.rdin8 tll_. is _.....s
pendi.... our wrrtten .ppro~1 •• mutual protect.o" to d.enu. tM Pt,Ibhc ."d ou".I,,-_

~odium Absorption Ratio

:: ::e 1en i um ppm AB DTPA 1

-
fOrsaniC Material I. (WB>

.-= :============================ ========= ========= ========= ========= =:======

-
::: :OH USDA 60

r:'hOSPhor'US ppm AB DTPA 1
-
T"F'c,tasSiUfTJ ppm U::;DA 60

)Yritic Sulfur % ASTM D2492

n-SOdium Sol.Meq/l USDA 60

~ ~inc ppm AB DTPA 1

r
U

r
[
II
Ln....



Test Hole No. B-5.

r:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

----------------

.-,

..:.PAGE:

------------------

CERTIFICATE OF ANALYSIS

17.5 - 20 20 - ~2.5 22.~

------------------

15 -- 17.5

------------------

12.~•.- 15

------------------

L
~

b
~

[
~============================

rPICid/r::ase Pot. Tons/1000 Tons
'-- '

14.4];

8.50( ,

.25(

c,-. "j.i_"':'. ,.:.1. ,

9 • ';it. t

~.. "­

. -"! '

':,·rt·. '-' ..

1:",- I:" - -I_,;I • ..,Ul '

I

• 1~:7.

I
.. , l' q":'. I;

3.150'°9:_

102.7,J

:::. ~I'iO. 004. 1:::0.002.960.00

15. ~:() 14. 00 20. 00 24. 20

60.20 54. 50 .-=.."? 5D 24. 50_Iwa

24. 50 31 ·50 46. 50 51 ·30

-,:.,=. 51 56 42. -'\....' · . ·
. ()I~;=: .25:':: .410 . 165

;;:.49 2. ';J6 4.-1 ;;: ::::.5':;'

109.7::: ";/9. 10 122.50 114.42

.:..::- • '?t:L
__ 88 7'. --"-' • • <:'

.0:::0 .050 . 100 .240

66.900 71.400 75.200 61.500

10.52 13.57 15.24 1:::. c.:::

11.600 9.500 8.500, 6.750

18.50 23.50 21.50 24. C·O

.0:::5 .025 .016 .025

-. 11 2.45 ~:.57 .0:.' 17..=•• --.
2. :=:0 4.40 ~:.50 1.80

:3.490.0060

L1-Clay.'l. U:=;DA 1'-',=.

11-~:and /. U~;DA 1 c·'-'

=l-Si 1t :~ U~;DA 1':''-'

[Roron Sol.ppm USDA 60

MolYbdenum ppm AB DTPA 1

INeut./Potential Tons/1000Tons

Lea. Carbonate Tons/1000Tons

_Copper ppm AB DTPA 1

LI~on ppm AB DTPA 1

Tt1a9nesium Sol. Meq/l USDA 60

Manganese ppm AB DTPA 1

lcalcium Carbonate ppm USDA

i Calcium Sol. Me9/1 USDA 60
1-

TConductivi ty mlTlhos/cm @ 25

[Nitrate N03-N ppm USDA 60

A11'rwoorta .re aubmined • the .....foclen..1 ptoc>eny of c1iettu. Author;.., ..... f .... publiallion of 0'" ,eporn, conct..iON, 11<. extracu from 01 Fe9lrding them. is ....erwd
pendi", our written appro,.1 •• m",..1 prOllClion to chent$,. the public and 0Ut'S~1~

r
i
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Bacteriological and Chemical Analysis

40 WESi LOUiSE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. B-5 PAGE:
_.

If
CERTIFICATE OF ANALYSIS

83-006764

rr= =============================

25 - 27.5 27.5 - 30

--------- ------------------ ---------

ppm AB DTPA 1

lii'H USDA 60

::r-Nitr'd.tE- N03-N PPm U:::;DA 60

II - 'M '1:: Jr·!:=d.fnC ,atE-f·ld. /. (I.}En

~
.

/"
"/ .J":-.,. tr:..)~.------"'--~.z:f!-3- --------

FORD CHEMICAL LABORATORY, INC.

~:1. 40 25'.5C)

. 11:::: .037

~:. tS5 ~:. (;.2

6.40 5. :'::0

4. :::5 4.91

7. ~~5 7.40

~:o. 70 2'? 2f)

96.00 91.00

.0119 .0110

.-.~ 10 19.70..::. ....1.

<:.001 <.001

.056 .061

.45 .50

1.700 1.800

D2492

Absorption Ratio

Sol.MeQ/l USDA 60

..
·::_}c.d i Um

JSodiulTI

[Selenium ppm AB DTPA 1

.-
= ~hospho~us PPm AB DTPA 1

Upota~.siUlTi ppm U:=:DA 60

U~,"tritic .:=:Ul~ur /. A:=;TM

E:.atur·atlon /.
I- \

-[MC'i stur't' /.

= Molybdenum ppm AB DTPA 1

UNeut. /Pc.tentia 1 Torls/l000Tons

~I--- All NPOtU _•• aubminft! _ lhe confidenul prapeny of diems. Authorization fo< pybliClltion 01 our rlPOftl. conclusio,.. 0< .......c:a from 0< r.rding lhem, is rosHWd

;-..... =----==========================================================::=:::::::J
~... __inltfl 0,.1 _ I mut..1 protection 10 dift>u. the pUblic Ind ounll_.
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LABORATORY, INC.

Bacteriological and Chemical Analysis

~o WEST LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. B-5 DATE: 12/29/~::3

II
to:: VALLEY CAMP OF UTAH
r::-,-: ~;COF I ELD ROUTE
l HELPER, UTAH
:::: 34526

. CERTIFICATE OF ANALYSIS

:=:;:::-006764
"
I

IT SAMPLE:
, .

SOIL SAMPLES FROM BELINA PAD COLLECTED 9-15-83 RECEIVED
9-23-83 FOR ANALYSIS UNDER P.O. :30-8:3-10-007831.

~====================================== =========

I;

r

r

17.10

5:=:.5()

29.40

.066 .098

4.02 :3.96

2:==.5()

22. ()()

49.50

120.25 119.01

.74 .75

.420 .460

45.500 43. :=:00

14.58 15.24

11.200 10.850

4,025.00 3,960.00

25 - 27.5 27.5 - 30

rl 1-(;1 ay /. USDA 1 c'...'
~

I
I -:;:·and % U:;:;DA 1';:'

U1-Si 1 t

'-'

'l. U~;DA 1 c''-'

r1'1a9nesium Sol. Meq/l USDA 60

Man9anese ppm AB DTPA 1

rr

f····

ITACid/Base Pot.Tons/l000 Tons

~ ~(Jr-~.n, So 1 • ppm USDA 60

II Ca.. ear-bonate Tons/l000Tons
t=
f=: Ca 1 c i urn Car-bc,na te ppm USDA t,(I

~1 Ca 1c i um ~;,; 1. Meq / 1 U~;DA 60

ffconductivitv mmhos/cm @ 25

~ Copper- ppm AB DTF'A 1

l'i~on ppm AB DTF'A 1

--
II All reporn lublnined _ the confidentat ll'fOClIIfty of et."tI~ Authofiation for publication of our reports. conclusioIW .... &xt1'aC"D from or r.rdiftg them. is reserwd

pend.ng our neft appro•••• mut.... prOtl'C'ltOtl to chet"lts. the p.,bI.c end DursetVft.

~===========================================:::]-



Valley Camp of Utah. Inc.
Belina Mine Site

Clear Creek, Utah 84526

MINE: UTAll ~O. 2 ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24. 1983
PAGE: 1 of 2

Condo Particle Size Soluble Cations
Depth mmhos/ Satur-

Lab Hole Interval em @ ation Sand Sil t Clay Ca Mg Na SAR
No. No. Ft. pH 25°C % % % % Texture Meq/l (1)

-----_ .. -.__..

22093 1 10 t:t. - 2 Ft. 7.3 0.79 34.3 50."4 38.9 10.7 Loam 5.29 1.71 1. 22 0.65

22094 2 8 Ft. - 2 Ft. 7.4 1.08 30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1. 32 0.59

22095 3 6 Pt. - 2 Ft. 5.5 0.31 32.2 44.0 42.5 13.5 Loam 1.81 0.41 0.97 0.92

Fe. .lOtes: (1) Sodium Adsorption Ratio

_.1 Ii i I I i I! I i I : I
:: iii t till III

, I
I 1111: III I III ~1i lllU~ 1 'I IlJl.l.L

I

!Llli ..



Valley Camp of Utah, Inc.
Uelina Mine Site

Clear Creek. Utah 84526

r~ INE: UTAll r-.o. 2 ANALYSIS BY: INTER-MOUNTAIN LAUORATORIES, INC. DATE: September 24, 1983
PAGE: 2 of 2

Fe Zn B . N Ma Cu Mn TS
Lab Hole OM% K+ P04 pplll ppm ppm ppm ppm ppm ppm % AB NP AI3P
No. No. (13) (14 ) (15 ) (2 ) (3) (4) (5) (6) (7) (8) (9) (10) (11 ) (12)

i
22093 1 1.9 123. 17.4 . 15.1 1.09 0.84 7.13 0:09 0.51 9.35 0.05 1. 56 22.3 20.7

22094 2 2.5 69. 13.7 16.6 1.12 0.85 5.71 0.08 0.41 13.3 0.05 1. 56 57.1 55.5

22095 3 4.5 68. 8.74 59.3 · 0.66 0.76 4.30 0.05 0.80 7.52 0.05 1.56 11. 9 10.3

Footnotes: (13) Organic Matter
(14 ) Potass i urn
(15) Phosphate as P
(2) Iron OTPA
(3) Zinc OTPA
(4) Boron
(5) Nitrate Nitrogen
(6) Ammoni um Extractable Molybdenum
(7) Copper OTPA
(8) Man9anese DTPA
(9) Total Sulfur Per Cent
(10) Aci d Base
(11) Neutralization Potential
(12) Acid Base Potential in Tons Calcium Carbonate per 1000 Tons of Soil

. lUiU lULL lillU !i!!!l !1 illl !illl\ I II!!
11!1 1U!lJ ! I _, i! i ! i i jllLL :: I! U 11!: !! liillL Ull.llJ WILl HI III II II
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RESULTS OF VEGETATION SAMPLING AND MONITORING
FOR THE UTAH AND BELINA REVEGETATION TEST PLOTS

1989
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INTRODUCTION

Following are second year results from vegetation monitoring of

test plots for Valley Camp of Utah. The plots are located near

Scofield, Utah. Quantitative data were also submitted in 1988 for the

test plots.

The test plots were constructed in 1987 to test revegetation

potential of available soil material on the mine area. The test plot

design was developed by the State of Utah, Division of Oil, Gas &

Mining (DOGM) and Valley Camp of Utah, Inc. Plot construction (layout

and earthmoving work) was accomplished by (or under the direction of)

Valley Camp of Utah. Seed, fertilizer and hydromulch by the specified

design was applied by Mt. Nebo Scientific in October of 1987.

Two main areas were used as sites for the vegetatio~ test plots.

These areas were called the Utah Site and the Belina Site. The Utah

Site is located south of the truck load-out pad and east of the

railroad tracks on an old coal storage area. The Belina Site is on the

slope south of the sediment pond.

Monitoring was initiated by sampling the vegetation on the two

sites by Mt. Nebo Scientific in August of 1988 and 1989. An additional

site that had been previously implemented by a different contractor was

sampled and submitted to Valley Camp Co. and DOGM for comparisons in

1988. Results of the quantitative sampling are summarized in this

report.



METHODS

Quantitative and qualitative data were taken on each of the two

sites. Bi-directiona1 random placement of sampling plots were designed

to provide unbiased accuracy of the data compiled. A randomized block

design was implemented to insure adequate representation of the entire

plot. On the Utah site, three 12.5 meter transects were regularly

placed on'the plot to adequately cover the entire plot. Twenty sample

points were then placed every 1.5 meters along these transects. A one

meter buffer strip was placed around the entire plot where sample

points were avoided to limit sample bias. 'There was only one treatment

to be monitored on this plot.

The Belina Site, however, had four different treatments to be

sampled. Therefore, a total of four areas or "subplots" were sampled.

The subplots were labeled on the data summary tables by directional

locations and treatments and are listed below:

1) NE Subplot, Light Soil A, Fertilized

2) NW Subplot, Light Soil A, Unfertilized

3) SE Subplot, Gray Soil B, Fertilized

4) SW Subplot, Gray'Soil B, Unfertilized

Three transects were also placed on each of the subplots listed

above. Eight sample locations were regularly placed on,each treatment

with a total of 40 samples for all treatments. A one meter buffer

strip was also placed around each of the treatments where quadrat

placement was avoided.

Cover estimates were made using ocular methods with meter square

quadrats. Species cover, total cover, composition and relative

2



frequency were also assessed from the quadrats. Also recorded on data

sheets were estimated precipitation, slope, exposure, grazing use,

animal disturbance and other appropriate notes.

Sampling adequacy for cover on the Utah Site was achieved using

formulas from Snedocor and Cochran (1980), insuring that 80% of the

samples were within 10% of the true mean of the test plots. Sample

number of the Belina Site was determined by L. Kunzler (DOGM). All

sample means, standard deviations, and sample sizes were included in

this report to enable the reviewers to apply further statistical tests

if desired.

Plant species nomenclature follows Welsh et al. (A Utah Flora.

1987. Great Basin Naturalist Memoir No.9). Sample design and

methodologies were approved by a representative of the State of Utah,

DOGM (L. Kunzler, Reclamation Biologist). Mr. Kunzler was present on

site upon initiation of the test plot sampling in 1988.

RESULTS

Summary Tables

All results of the vegetation sampling for 1989 are shown on the

summary tables (Tables 1 - 10). Included in these tables are:

1)

2)

3)

4)

percent cover and standard deviations (total living cover,

mulch & litter, bare ground, & rock),

composition (% shrubs, forbs, & grasses),

cover and frequency by species,

sample sizes.

3



Nomenclature

Because the author decided to use the most recent nomenclature for

plant species for the summary tables, and because some of the species

on the original seed mix list have been changed, a list is provided

below showing the old and new scientific names.

Old Name (on seed mix lists)

Shrubs

Amelanchier alnifolia
Artemisia tridentata var. vaseyana
Chrysothamnus nauseosus albicaulis
Rosa woodsii
Sambucus coerulea
Symphoricarpos oreophilus

Forbs
Achillea millefolium
Artemisia ludoviciana
Linum lewisii
Hedysarum boreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Grasses
Agropyron dasystachyum
Agropyron smithii
Bromus marginatus
Poa canbyi
Poa pratensis

New Name (Welsh 1987)

Amelanchier alnifolia
Artemisia tridentata vaseyana
C. nauseosus albicaulis
Rosa woodsii
Sambucus coerulea
Symphoricarpos oreophilus

Achillea millefolium
Artemisia ludoviciana
Linum peren~e ssp. lewisii
Hedysarum boreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Elymus lanceolatus
Elymus smithii
Bromus carinatu~

Poa canbyi
Poa pratensis

The test plots will continue to be monitored according to the
schedule accepted by the State of Utah, DOGM.

4



TABLE 1: 1989 SAMPLING RESULTS - SELINA PLOT
(NE Subplot, Light Soil A, Fertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

" MEAN. STANDARD SAMPL.E
COVER DEVIATION SIZE ..

Total Living Cover 29.50 15.51 8

Mulch & Litter 11.53 5.87 8

Bareground 13.75 9.27 B

Rock 45.13 15.67 8

COMPOSITION

-----------------------------------------------------~------------~---

Shrubs

Forbs

Grasses

" MEAN
COVER

1. 91

5.08

93.02

STANDARD
DEVIATION

3.51

6.55

9.53

SAMPL.E
SIZE ..

B

8

B

- -.

*Sample size was determined by Division of Oil, Gas &. Mining (see
METHODS) •



TABLE 2: 1989 SAMPLING RESULTS - SELINA PLOT
(NE Subplot, Light Soil A, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

" MEAN STANDARD SAMPLE RELATIVE
SPECIES COVER DEVIATION SIZE FREQUENCV

SHRUBS
Artemisia tridentata 0.13 0.33 8 12.50
Picea pungens 0.13 0.33 8 12.50

FORBS
Circium sp. 0.75 1.64 8 25.00
Linum lewsii 0.38 0.48 8 37.50
Urtica dioica 0.13 0.33 8 12.50

·GRASSES
Bromus carinatus 6.50 5.15 8 62.50
Dactylus clomeratus 3.38 4.15 8 50.00
Elymus lanceolatus 13.88 9.91 8 87.50
Elymus smithii 2.13' 2.32 8 50.00
Elymus spicatus 0.25 0.6E. 8 12.50
Poa pratensis 1.88 4.96 8 12.50



TABLE 3: 1989 SAMPLING RESULTS - BELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

" "'EAN STANDARD SAMPLE
COVER DEVIATION SIZE ...

Total Living Cover 31.25 5.9'3 8

Mulch &. Litter 14.38 7.68 8

Bareground 12.50 2.50 B

Rock 41.88 8.99 8

COMPOSITION

Shrubs

Forbs

Grasses

" "'EAN
COVER

7.08

92.92

STANDARD
DEVIATION

13.58

13.58

SAMPL.E
SIZE ...

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 4: 1989 SAMPLING RESULTS - SELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

" MEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

RELATIVE
FREQUENCY

FORBS
Circium Spa

Epilobium halleanum
Fragaria vesca
Urtica dioica

GRASSES
Bromus carinatus
Dactylis olomerata
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Elymus trachycaulus

0.25 0.66 B 12.50
0.63 1. 65 8 12.50
0.63 1.65 B 12.50
0.13 0.33 8 12.50

3.75 4.15 B 50.00
4.75 3.60 B 75.00
15.50 8.'3'3 8 100.00

1. 25 2. 17 8 25.00
3.75 4.84 B 37.50
0.63 1.65 8 12.50



TABLE 5: 1989 SAMPLING RESULTS - BELINA PLOT
(SE Subplot, Gray Soil B, Fertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
si zes.

COVER

" MEAN STANDARD SAMPL.E
COVER DEVIATION SIZE *

Total Living Cover 35.63 11.84 8

Mulch & Litter 8.13 3.48 8

Bareground 28. 13 3.48 8

Rock 28.13 7.47 8

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

15.42

84.58

STANDARD
DEVIATION

22.00

22.00

SAMPL.E
SIZE *

8

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 6: 1989 SAMPLING RESULTS - SELINA PLOT
(SE Subplot, Gray Soil B, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

" MEAN STANDARD SAMPLE RELATIVE
SPECIES COVER DEVIATION SIZE FREQUENCV

SHRUBS 8

FORBS
Epilobium halleanum 0.38 0.70 8 25.00
Hedysarum boreale 1. 13 1.76 8 37.50
/'Ilachaeranthera canescerlS 0.63 1.65 8 12.50
Perlstemorl strictus 1.63 3.31 8 25.00

GRASSES
Bromus carinatus 6.88 10.83 8 50.00
Dactylis glomerata 1.63 3.31 8 25.00
Elymus lanceolatus 8.75 8.91 8 62.50
ElymlJs smi thi i 9.63 5.57 8 87.50
Elymus spicatus 1.25 2.17 8 25.00
Poa praterlsis 3.75 4.84 8 37.50



TABLE 7: 1989 SAMPLING RESULTS - 8ELINA PLOT
(SW Subplot, Gray Soil B, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
si zes.

COVER

" MEAN STANDARD SAMPL.E
COVER DEVIATION SIZE *

Total Living Cover 30.00 14.36 8

Mulch & Litter 5.00 0.00 8

Baregrourtd 35.00 12.75 8

Rock 30.00 12.50 8

COMPOSITION .----------------------------------------------------------------------

Shrubs

Forbs

Grasses

" MEAN
COVER

11.61

88.39

STANDARD
DEVIATION

11.70

11.70

SAMPL.E
SIZE *

8

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 8: 1989 S~MPLING RESULTS - 8ELIN~ PLOT
(SW Subplot, Gray Soil B, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

" MEAN
COVER

STAND~RD

DEVIATION
SAMPLE
SIZE

RELATIVE
FREQUENCY

FORBS
Epilobium halleanum
Penstemon strictus
Urtica dioica

GRASSES
Bromus carinatus
Dactylis glomerata
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Poa prater-lsi s

0.E.3 1.65 8 12.50
1.88 2.42 8 37.50
0.38 0.99 8 12.50

5.38 3.67 8 75.00
3.38 4.15 8 50.00
7.13 5.16 8 75.00
7.50 11.18 8 E.2.50
1. 88 2.42 8 37.50
1.88 4.9E. 8 12.50



TABLE 9: 1989 SAMPLING RESULTS - UTAH PLOT
(Single plot design)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

" MEAN" STANDARD SAMPLE
COVER DEVIATION SIZE ..

Total Living Cover 33.20 9.14 20

Mulch &- Litter 6.95 5.48 20

Bareground 50.50 17.69 20

Rock 9.35 9.91 20

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

2.94

59.57

37.50

STANDARD
DEVIATION

4.14

14.92

14.09

SAMPLE
SIZE ..

20

20

20

---------------------------------------------------~------------------

.. Sample size insures 80% accuracy within 10% of the true mean.



TABLE 10: 1989 SAMPLING RESULTS - UTAH PLOT
(Single Plot Design)

Mean pe~cent cove~, standa~d deviation, sample size and relative
f~equency by species fo~ the ~evegetation test plots of Valley
Camp of Utah.

COVER BY SPECIES

" !'lEAN STANDARD SAMPLE RELATIVE
SPECIES COVER DEVIATION SIZE FREQUENCY

SHRUBS
A~temisia t~identata 1. 15 1.62 20 40.00

FORBS
A~temisia ludoviciana 2.25 .3.81 20 35.00
Chaey,act is douglasii 0.30 1.10 20 10.00
Ci~cium sp. 1.75 2.98 20 30.00
E~iogonum sp. 0.45 0.80 20 30.00
Gayophytum ~amosissimum 0.10 0.44 20 5.00
Lappula occidentalis 1.00 2.00 20 35.00
Linum pe~enY'le ssp. lewisii 1.00 1.26 20 50.00
Melilotus officinalis 7.20 4.83· 20 95.00
Pel"lstemoTl strictus 0.10 0.44 20 5.00
Polygonum avicula~e 0.60 0.86 20 35.00
Rumex c~ipus 0.30 0.56 20 25.00
Sal sola ibe~ica 2.15 2.20 20 60.00
Ve~bascum thapsus 2.20 2.16 20 55.00

GRASSES
B~omus ca~inatus 1.65 2.15 20 40.00
Elymus lanceolatus 7.70 3.89 20 95.00
Elymus smithii 3.30 3.35 20 60.00
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SPECIES LIST OF VERTEBRATE WILDLIFE
THAT INHABIT SOUTHEASTERN UTAH

Utah is believed to be inhabited by 734 species of vertebrate wildlife.
Four hundred forty-five of these species are protected: 2 amphibians, 2
reptiles, 26 mammals, 58 fish and 357 birds. One hundred of the protected
species are game species: 10 species of big game; 20, fish; 10, furbearers; 43,
-migratory game birds; 5, small game mammals; and 12, upland, small game birds.
Table 1 provides a comparison of inhabitation by game species between Utah
Division of Wildlife Resource's five regions.

Southeastern Utah is inhabited by 466 species of vertebrate wildlife in six
biogeographic areas (Table 2). Three hundred forty-three of these species are
protected: 2 amphibians, 26 mammals, 38 fish and 277 birds. Seventy-nine of
the protected species that inhabit southeastern Utah are game species: 9
species of big game; 13, game fish; 9, furbearers, 35, migratory game birds; 4,
small game mammals; and 9, upland, small game birds.

Southeastern Utah has been divided into six biogeographic areas. Each
area allows an overlap of wildlife species that inhabit contiguous low and
high elevation areas. This procedure was utilized to reduce any controversy
that would normally arise from a "sharp line" drawn on a ~ap.

A- Wasatch Plateau extending east from Skyline Drive to Highway 10 and bounded
on the north by Highway 6 and on the south by Interstate 70.

B- West Tavaputs Plateau including all drainages into the Price River drainage C
from Soldier's Summit east along Reservation Ridge and including the
drainages into Argyle, Nine Mile and Minnie Maud creeks; bounded on the
east by the Green River and-south and west by Highway 6.

C- East Tavaputs Plateau bounded on the east by the Colorado-Utah state line;
on the south by Interstate 70; on the west by the Green River and on the
north by Uintah-Ouray Indian Reservation and the Uintah-Grand county line.

D- San Rafael Swell and San Rafael Desert bounded by Highway 6 on the north;
Highway 10 on the west; the Green River on the east and the Emery-Wayne
county line on the south.

E- Henry Mountains and Burr Desert bounded on the north by Emery-Wayne county
line; the Green and Colorado rivers on the east; Lake Powell on the south
and Capitol Reef~National Park and the Waterpocket Fold on the west.

F- -Mountains and deserts of Grand and San Juan counties south of Interstate
Highway 70 and north of the San Juan River bounded on the east by the Utah­
Colorado border and on the west by the Green and Colorado rivers and Lake
Powell.

Each species is listed by common name followed by the generic and specific
nomenclature. The status for each species was determined by the authors after
evaluation and consultation from several sources. The listing for mammals was
developed from Sparks (1974), Burt and Grossenheider (1976) and Durrant (1952).
The primary sources consulted in compiling the bird list were Behle and Perry
(1975) and Hayward et ale (1976) although, Peterson (1969), Robbins et ale
(1966) and Udvardyand Rayfield (1977) were also used.

t==..



Holden (1973), Bailey et al. (1970), Eddy (1969) and Sigler and Miller
(1963) were consulted for preparation of the list of fishes.

The status of reptiles and amphibians was determined through discussion
with local herpetologists. The phylogenetic listing is after Stebbins (1966).
Tanner (1975) was consulted for species inhabiting Utah.

The following code letters are given for ·each species to describe its
status.-: .

K

C
U
R
0

A

E

T
~ - L

X
P
N

Status unknown - It is believed that these species are present, but little
is known of their population dynamics.
Common - These species are widespread and abundant.
Uncommon - These species are widespread, 'but not abundant.
Rare - These species are seldom identified during anyone year.
Occasional - These species are periodic?lly identified during a long term
period--10-50 years.
Accidental - Distribution for these species does not normally include this
area. Sightings are as far between as 50 to 100 years.
Endangered - These species are endangered with extinction or extirpation
from wildland in Utah.
Threatened - These species are threatened with becoming endangered in Utah.
Limited - These species are common but restricted to a particular use area
or habitat type in Utah.
Extirpated - These species have disappeared from wildland habitats in Utah.
Protected - These species are protected by state or federal laws in Utah.
Nonprotected - These species are not protected by any laws in Utah.

The following terminology is used to describe the seasonal status for avian
species.

Transient - These species pass through southeastern Utah twice a year during
their migratory travels.

Resident - These speci~s occur yearlong in southeastern Utah.

Summer Resident - These species breed in southeastern Utah and migrate
elsewhere for the winter.

Winter Resident
Utah.

These species breed elsewhere but winter in southeastern

Note, the species marked with an asteric (*) are of high interest to the
State and those marked with an exclamation mark(!) have potential to inhabit
the environs of the project area.
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Species

Fishes -- 38 species in southeastern Utah
Family Clupeidae

Threadfin Shad (Dorosoma Detenense)

Family Salmonidae
I. * Cutthroat Trout {Salm2 clarki}

Biogeograph10
Area Inhabited

E,F

A,a,D,F

Population
Status Trend Habitat Use Area

L-P Stable Lake-pelagic areas

c-p Stable Lakes-rocky shores,
deep pelagic water;
river-pools, riffles,
and overhanging banks

1

1* Rainbow Trout (581m2 gairdneri)

* Brown Trout (5almo trutta)

* Brook Trout (Salyelinus fontlnallsJ

Family Esocidae
* Northern Pike (Esox lucius)

Family Cyprinidae
Longf~n Dace (Agosta chrysogaster)

Carp (CYDrious carpio)

Utah Chub (Gila atraria)

A,B,E,F,

A,B,E,F

A,F

E,F

E,F

A,B,C,p,E,F

A,B

c-p

C-P

L-P

L-P

K-P

c-p

L-P

Stable

Stable

Stable

Unknown

Unknown

stable

Abundant

Lake-littoral and pelagic areas
rivers-pools, riffles,
overhanging banks

Lake-pelagic and littoral areas
rivers-pools, riffles, and
overhanging banks

Lake-pelagic and littoral areas

Lake-littoral areas with sub­
merged trees and brush

Unknown

Lakes-littoral areas; quiet
water areas in rivers, ponds,
sloughs, creeks, and
irrigation ditches

Irrigation ditches, ponds,
sloughs, creeks, rivers,
and lakes

Ni4 H,.
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SD"ecles
It Leatherside Chub (Glla cODel}

It
Humpback Chub (Gila cYDha}

It
Bonytail Chub~ elegans)

Roundtail Chub (Gila rQbusta)

Red Shiner (HOtfODts lutrensls}
')

san Shiner (HotroDls stramineu~)

Biogeographic
Are, Inh,blteed

A,E

B

B,C,F

B,C,D,E,F

B,C,D,E,F

F

Population
status Trend Habitat Use Area

C-P Stable Pool and riffle areas

E-P Decreasing Eddies and backwaters

E-P Decreasing Main channels of large rivers

C-P Stable Riffles and stagnant backwaters

C-P ,Increasing Riffles, pools, backwaters,
and eddies

C-P Increasing Riffles, pools, backwaters,
and eddies

C-P Stable Pools and backwatersFathead Hin~ow (Pimepbales Dromelas)

~ It Colorado Squawfisb (Ptychogh§ilys lucius)

B,C,D,E,F

B,C,D,E,F E-P Decreasing Slow waters, eddies, backwaters,
and large pools

It Longnose Dace (Rblnlghtys cataragtae)

1 Speckled Dace (RhlnlghtYs osculus)

Redslde Shiner (Rlghardsonius balte§tus}

Family Catostomidae
White Sucker (Catostomys g9mmersoni)

Bluehead Sucker SCatostomus discobolus)

A

A,B,C,D,F.:,F

A,B,D

E,F

A,B,C,D,E,F

U-P-

C-P

c-p

u-p

C-P

Unknown

Stable

Stable

Unknown

Stable

Pools and riffles

Pools and riffles

Lakes, creeks and rivers

Unknown

Pools, riffles and lakes



Soecie;,

Flannelmouth Sucker
(Catg5tomus latiplnnis)

/ Mountain Sucker
(eatgstomys Qlatyrhynchus)

* Humpback Sucker (Xyrauchen texanus)

,

Biogeographtc Population
Areg Inhabited Status Treml Habitat Use Area

B,C,D,E,F c-p Stable Pools and riffles

A L-P Stable Pools and riffles
.

B,C,D,E,F T-P Decreasing Large rivers with
strong currents

Family Ictaluridae
* Black Bullhead (Ictalurus melas)

Yellow Bullhead (Ictaluru~ natalis)

* Channel Catfish (Ictaluru~ ~unctatus)

B,C,D,E,F

E,F

B,C,D,E,F

C-P

R-P

C-P

Stable

Stable

stable

Pools, quiet water and lakes

Quiet water areas and lakes

Pools, riffles, quiet water
areas and lakes

Family Cyprinodontidae
Plains Killifish (Fundulu~ kansa~)

Family Poeciliidae
Mosquito fish (Gambyslg affinls)

Family Cottidae
* Mott~ed Sculpin (Cgttus baird!)

Family Perclchtyldae
* Striped Bass (Morone spxatil!s)

Family Centrarchidae
Green Sunfish (LeDQmlS cyanellus)

* Bluegill (Lepomi! mgcrgchirus)

F

F

A

E,F

B,C,D,E,F

E,F

('I

R-P

R-P

C-P

c-P

C-p

C-p

stable Quiet water areas

Stable Quiet water areas

Stable Rocky riffles and pool areas

Increasing Lake-pelagic areas

Stable Quiet backwaters and lakes

Stable Lakes-littoral areas with
rocky shores and SUbmerged
brush
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.species

.. Largemouth Bass
(Microoterus salmoides)

.. Black Crappie
(POmoxis nigromaculatu~

l

III
Biogeographic
Aree Inhabited

A,B,C,D,E,F

E,F

Population
Status Trend Habitat Use Area

C-P Stable Rivers-quiet water areas;
lakes-littoral rocky areas,
with submerged brush

C-p Stable Lake-littoral zone around
submerged brush and trees,
and pelagic areas

Fam 11y Perc Idae
.. Perch (Perea (layescens)

"Walleye (Stlzostedlon vitreum)

Amphibians -- 11 species 1n southeastern Utah
Family Ambystom~tldae

! .. Tiger Salamander (Amby§toma tigrinum)

Family Pelobatidae
! Great Basin Spadefoot Toad

(Scaphiopus intermontanus)

F

E,F

A,B,C,D,E,F

A,B,C,D,E,F

u-p

C-p

C-P

C-N

Unknown

Stable

Unknown

Unknown

Unknown

Lake-deep water around
rocky bottoms

Quiet water of ponds,
reservoirs, lakes, temporary
rain pools and streams from
arid sagebrush plains to
rolling grasslands, mountain
meadows and forests

Sagebrush flats, pinion­
juniper woodlands to high
elevations in spruce-fir
communities



Species

Western Spadefoot Toad
(Scaphiopus hammondi)

Family Bufonidae
I Western Toad (BuCo boreas)

Red Spotted Toad (BufQ punctatus)

I Woodhouse's Toad (BufQ woodhouse!)

Great Plains Toad (BuCQ oognatus)

I

Family Hylidac
I Chorus Frog (Pseudaorls trlseriata)

Biogeograp'h
Area Inhabited

F

A

D,E,F,

A,B,C,D,E,F

C,D,E,F,

A,B,C,p,F

r--,
I )

Population
Status Trend »gbitat Use Area

K-N Unknown Washes, alkali flats,
foothills, mountain
valleys, in open vegetation
and shortgrass, where 5011 is
sandy and/or gravelly

K-N Unknown Desert streams, springs,
grasslands, woodlands, and
mountain meadows

C-N Unknown Open grassland and rocky
canyons

C-N Unknown Grassland, sagebrush flats,
woods, desert streams,
valleys, flood plains, farms,
and city backyards

C-N Unknown Prairies, deserts, quiet
water of streams, grass­
lands and sagebrush plains

C-N Unknown Grassy poolS, lakes, and
marshes of prairies or
mountains
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Canyon Tree Frog (Hvla ~renicoloc)

Biogeographic
Ac~a Inbal2.lted

Population
~~atys Trend H~~~~ak Us~ Ah~a

L-N Unknown Intermlttant or permanent
streams with rocky pools

. in canyons with cottonwoods
or other trees

Fnm II y "nn ldna
.. Bullfrog .(Ryon c.ate~pe1ana)

! Leopard Frog CRana »lDlens)

Reptiles -- 36 species in southeastern Utah
Family Iguanidae

.. Chuckwalla (,9auromalus obesus)

Collared Lizard (CCQtaDhvtus collaris)

F

A,B,C,D,E,F

E,F

A,B,C,D,E,F

L-P Unknown Colorado River-usually quiet
water where there is thick
growth of aquatic vegetation

C-N Unknown Springs, creeks, rivers,
ponds, canals, reservoirs
and wet meado....s

L-N Unknown Rocky hillsides

C-N. Unknown Canyons, rocky gull ies,
mountain slopes and boulder
strewn alluvial fans where
vegetation is sparse

Leopard Lizard
(Crotaphytus wlslizenil)

Lesser Earless Lizard
(Holbrookla macylata)

A,B,C,D,E,F

F

C-N

K-N

Unknown

Unknown

Arid and semi-arid plains with
bunchgrass, sagebrush or
other low desert shrub
communities; avoids dense
vegetation

Washes, sandy stream banks and
sand dunes on shortgrass prairl.
and farmlands



)ecies

J Eastern Fence Lizard
'Sceloporus undulatus)

Desert Spiny Lizard
'Sceloporus magister)

"j:':

Biogeograph io\
Area Inhabited

A,B,C,D,E,F

D,E,F

Population
Status Trend Habitat'Usc Area

C-N Unknown . Forest, woodlands, prairie,
brushy flatlands, sand dunes,
r~cky hillsides and
farmlands

C-N Unknown Shadscale deserts, pinion­
juniper woodland, willows
and cottonwoods.

1 Sagebrush Lizard
'ScelQPQrus graciQsus)

! Tree Lizard 'UrQsaurus Qrnatus)

Side-blotched Lizard
~ stansburianal

Desert Horned Lizard
'PhryoQsQrna platyrhloQsl

J Short-horned Ll zard
'PhrynQsQma dQuglassl)

lrrlll

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E

A,B,C,D,E,F

r'

C-N

C-N

C-N

K-N

C-N

Unknown

Unknown

Unknown

Unknown

Unknown

Variety of habitat typesj
sagebrush, pinion-juniper,
low desert shrub and
rocklands

Trees and rocks

Inhabits a variety of
habitat types; sandy washes
with scattered rocks and
low growing shrubs

Along washes at the edge of
dunes in saltbrush and
s;lgebrush areas

Desert grassland, sagebrush,
plnion-juniper, pine-spruce
and spruce-fir associations,
extending from desert shrub
to mountain habitats



Spec le"

Family XantuslLdae
* Utah Night Lizard (Xantusla yigll15)

Family Ie i Ldae
Plateau Whiptail (Cnemidophoru~ yelox)

Western Whiptail
(Cnemldophorus tigris)

Biogeographic
Area Inhabited

E,F

F

A,B,C,D,E,F

Population
Statys Trend Habitat Use Area

L-N Unknown . Dead clumps of yucca plants
and woodrat middens

K-N Unknown Mountains in pinion-juniper
woodland and lower edges of
ponderosa pine forests

C-N Unknown Desert shrub communities
where plants are sparse
and there are open areas
for running

....
o

Family SCincldae
Many-lined Skink

(Eumeces multiylrgatus)

Western Skink
(Eumeces skiltonianus)

Family Boldae
J Rubber Boa (Charina bottae)

E,F

C

A

K-N

K-N

C-N

Unknown

Unknown

Unknown

Shortgrass prairie that
extends into the mountainsj
often vacant lots, city
dumps and backyards"

Grasslands, woodlands and
forests in rocky habitat
near streams with abundant
cover

Grasslands, woodlands, and
forests with rotting logsj
often found under rocks and
under the bark of fallen or
standing dead trees



Biogeographic Population
.S~D~e~c&ie~s~~~~~~~~~~~~~~~~~~~~~~A~r~e~a~I~nllh~a~b~i~t~e~d~~~Sut~a~t~~_~Trend Habitat Use Area

Family Colubridae
Smooth Green ~nake

(Qpheodrys vernalis)

1 Striped Whlpsnake
(NastlcoDh1s taen1atus)

1

Coachwhip (MaStiCODhis flagellum)

I-'
I-' ! Racer (Golubec constr lctor)

Corn Snake (ElaDhe guttate)

! Ringneck Snake (PladQphls punctatus)

F

A,B,C,D,E,F

E,F

A,B,C,D,E,F

F

A

,~

-,' 1 )

K-N

C-N

K-N

C-N

K-N

K-N

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Damp grassy environment

Brushlands, grasslands,
sagebrush flats, pinion­
juniper woodlands and
open pine forests

Utilizes a variety of
habitats but avoids dense
vegetation; rodent burrows,
rocks and branches are used

Meadows, sparse brush and
forest openings with semi­
arid and moist areas; grassy
places near rocks and logs
are preferred

Stream and river bottoms,
rocky wooded hillsides,
coniferous forests, and
farmland with rodent
burrows, rocks and logs

Moist habitats usually in
the mountains or along stream
and river bottoms



.sw;c1es

/ Gopher Snake
(PituoQbls melanoleucus)

\J

Biogeographic
Area InhabUed

A,B,C,D,E,F

Population
Statys Trend Habitat Use Area

C-N Unknown Lowlands to high mountains
including desert, coniferous
forest and farmland types;
grassland and open brushland
are prescribed .

! ... Milk Snake
(Lamprqpcltis triangulum)

I

Common Kln,snake
(LamprQRllt1s getulus)

....
N

/ ... Sonora Howltain Klngsnake
(Lamprgpeltis Qyromelana}

Long-nosed Snake
(Rhlnogbtllys leoQntel}

/ Western Terrestrial Garter Snake
(Thamngpbl§ elegsns}

/ Common G.rte~ Snake
(Thamngphls sirtalls1

A,B,C,F

E,F

A

F

A,B,C,D,E,F

A,F

K-N

K-N

K-N

K-N

C-N

K-N

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Variety of habitats from
lowlands to mountains; rotten
logs and stumps are preferred

Variety of habitats from
lowlands to mountains with
rock outcrops and clumps of
vegetation under r,otting
logs or rocks

Mountains, pinion-juniper
woodlands, mountain brUSh,
coniferous forests with
rocks, logs and dense clumps
of vegetation

Prairies, brushland and
irrigated parts of deserts

Variety of terrestrial and
aquatic habitats from
lowlands to mountains

Variety of habitats,
usually near water



~Decles

Black-necked Garter Snake
(Ihamnophis Qvrtopsis)

W~stern Black-headed Snake
(Iantilla planiQeps)

".JBiogeograpllfc
Area Inhabited

F

E,F

Status

K-N

K-N

Population
Trend

Unknown

Unknown

Habitat Use Area

Desert and grasslands

'Grasslands, woodlands and
deserts; often found under

-rocks and logs

! Night Snake (Hypslg1ena torQuBta) A,B,C,D,E,F C-N . Unknown Plains, sagebrush flats,
desert and woodlands; often
found under rocks and
surface litter

Family Crotalidae
Hopi Rattlesnake

(Crotalu~ viridis nuntlus)

Prairie Rattlesnake
(Crotalus yiridis viridis)

Midget Faded Rattlesnake
(Crotalus viridis conQolor)

E

F

A,B,C,D,E,F

r'
I )

U-N

U-N

C-N

Unknown

Unknown

Unknown

Prefers rock piles and
rodent burrows on grasslands,
brushlands, woodlands and
forests; avoids sparsely
vegetated deserts

Prefers rock plIes and
rodent burrows on grass- ­
lands, woodlands and
forests; avoids sparsely
vegetated deserts

Prefers rock piles and
rodent burrows on grasslands,
brushlands, woodlands and
forests; avoids sparsely
vegetated deserts
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Species

Birds -- 218 species in southeastern Utah
Order Gaviiformes

Family Gav Udae
Common Loon (Gay1a immer)

Order Podicipediformes
Family Podicipedidae

Horned Grebe (PodlceDs auritus) ,

Eared Grebe (Podiceps nlgrloollis)

~ * Western Grebe.a:-. (Aechmophorus occldental1s)

Pied-billed Grebe
{podllymbus podlceps)

Order PelecanLformes
Family Pelecanldae

.. White Pelican
{Pelecanus erythrorhynchos)

Family Phalacrocoracidae
* Double-crested Cormorant

{Phalacrooorax auritus}

Biogeographic
Area Inhab tted

A,B,C,D,E,F'

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

II

status

u-p
transient and
winter resident

R-P
transient and
summer resident

C-P
summer resident

C-P
summer resident

c-p
summer resident

L-P
transient and
summer resident

U-P
summer resident

Population
Trend

stable

Stable

Stable

Stable

stable

stable

Stable

Habitat Use Area

Lakes of conlferous
forests, open lakes,
reservoirs and bays

Lakes, ponds and
reservoirs

Lakes, bays and
reservoirs

Sloughs, bays and
reservoirs and lakes
with emergent vegetation
for nesting

Ponds, lakes,
streams and marshes

Larger shallow bodies
of water and large
rivers

Bays, lakes and rivers



Spec les

Order Clconilformes
Family Ardeidae
!*Great Blue Heron (Ardea berodias)

Green Heron (Butorides striatus)

Cattle Egret (Bubulcys ibis)

I Snowy Egret (Egretta thula)

Biogeographic "
"I- . ~

Area Inhabited Status

A,B,C,D,E,F c-p
resident

B,E,F R-P
transient

E,F O-P
transient

A,B,C,D,E,F C-P
summer resident

Population
Trend

Stable

Unknown

Unknown

Stable

Habitat Use Area

Marshes, shallow
reservoirs, rivers,
streams, shores and
irrigation ditches

Marshes, wooded streams,
rivers, small ponds and
lake margins

Marshes, lake margins,
and irrigated lands

Marshes, ponds, lake
margins and irrigated
land

Black-crowned Night Heron
(Nyctlcorax nycticorax)

Least Bittern (Ixobrychus exl1is)

!meritan Bittern
(BotaurU3 lentinginosus)

A,B,C,D,E,F

D,E,F

A,B,C,D,E,F

C-P
summer resident

U-p
transient

U-P
summer resident

Stable

Unknown

Stable

Marshes, lake margins
and shores

Densely vegetated
marshes

Densely vegetated marshe

Family Ciconiidae
Wood Stork (Mycteria americana)

Family Threskiornithidae
*White-faced Ibis (Plegad1s ch1hi)

D,E,F

A,B,C,D,E,F

O-P
transient

C-p
summer resident

Unknown Marshes, ponds and
lake margins

Increasing Marshes and irrigated
land

1llJ1
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Species

I.

Biogeographic
Area Inhabited Status

Population
Trend Habitat Use Area

Order Anseriformes
Family Anatidae
~ Whistling Swan (Olor columbianus)

~ Trumpeter Swan (Olor buccinator)

~ .Canada Goose (Branta canadensis)

~ite-fronted Goose
(Anser albifrons)

A,B,C,D,E,F

B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

o-p
winter resident
C-P
transient

R-P
transient

C-P
resident and
transient

R-P
transient

Stable Lakes, large rivers
and fields

Unknown Lakes and large rivers

Increasing Lakes, bays, marshes,
rivers and grainfields

Stable Marshes, fields, lakes
and bays

~Snow Goose (Chen caerulescens)

~ Ross' Goose (Chen rossii)

/ ~ Mallard (Anas platyrhYnchos)

! ~adwall (Anaa strepera)

/ It Pintail (Anas acuta)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-P
transient

o-p
transient

C-P
resident and
transient

C-P
resident and
transient

c-p
resident and
transient

Stable

Stable

Stable

Stable

Stable

Marshes, grainfields,
reservoir, ponds and
bays

Marshes, grainfields,
prairies, ponds and
bays

Marshes, irrigated land,
grainfields, ponds, rivE
lakes, bays and reservoj
extending from lowlands
mountains

Lakes, ponds, rivers
and marshes

Marshes, grainfields,
ponds, lakes and
reservoirs



SDecies

I *Green-winged Teal (Anas crecea)

*Blue-winged Teal (Anas discors)

I*Cinnamon Teal JAnas eyanoptera) ,

•*Amerlean Widgeon (Anas americana)

~ * Northern Shoveler (Anas clypeata)

I *Wood Duck1A.J.x. 5ponsa)

*Redhead (Aythya americana)

*Ring-necked Duck (Aythya eo11aris)

*Canvasback 'Aythya yalisinerlQ)

~ ',,',:

Biogeographic <'.\
Area Inhabited Status

A,B,C,D,E,F C-P
resident and
transient

A,B,C,D,E,F U-P
resident and
transient

A,B,C,D,E,F C-P
resident and
transient

A,B,C,D,E,F C-P
resident and
transient

A,B,C,D,E,F C-P
resident and
transient

A,B,C,D,E,F R-P
transient

A,B,C,D,E,F C-P
resident and
transient

\

A,B,C,D,E,F U-P
tr.ansient

A,B,C,D,E,F c-p
transient
R-P
summer resident

Population
Trend

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

'Habitat Use Area

Marshes, lakes, ponds,
rivers and bays

Ponds and marshes

Stock ponds, rivers,
marshes and lakes

Marshes, irrigated land,
ponds, lakes and bays

Marshes, ponds and
sloughs

Wooded rivers and
ponds

Marshes with some deep
water, lakes and
reservoirs

Coniferous lakes,
wooded ponds, marshes
and reservoirs

Marshes, lakes and
reservoirs



Species

.. Greater SCaup (AythYA marila)

..
Lesser Scaup (Aythya af(iois)

..
Common Goldeneye

(BuceDhala glangula)

"Bufflehead (Bugepbal~ ~lbeola)

..

I.

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

U-P
transient

C-p
transient

U-p
transient

u-p
transient

Population
Trend

Stable

Stable

stable

Stable

Habitat Use Area

Lakes, rivers and ponds

Marshes, ponds and
lakes

Lakes and rivers

Lakes, ponds and
rivers

......
0)

.. White-winged Seoter
(Melaoitta deglandl)

"Ruddy Duck (Oxyura 1amaigensis)

"Hooded Merganser (Hergus cugullqtus)

"Common Merganser (Hergus merganser)
. ~,

"Red-breasted Merganser
(Hergus serr.ator)

D

A,B,C,D,E,F

A,B,C~D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

O-P
transient

C-P
resident and
transient

R-P
transient

C-p
transient
U-P
winter resident

C-P
transient

I,

Stable

Stable

Stable

Stable

Stable

Large lakes and
reservoirs. Recorded
occurrence at Desert
Lake WHA

Marshes, ponds, rivers
and reservoirs

Wooded lakes, ponds,
rivers and reservoirs

Wooded lakes and rivers
in summer; in winter,
open rlvers, lakes and
ponds

Lakes, reservoirs and
rivers



Scecies

Order Falconlformes
Family cathartidae

!*Turkey Vulture 'Cathartes ayra)

california Condor
'Gymnogyps callfornlanus)

Family Accipitridae
!*Goshawk (Accipiter gentilis)

Biogeographic
Area Inhabited Status

A,B,C,D,E,F C-P
summer resident

A,B,C,D,E,F X-P

A,B,C,D,E,F U-P
resident

Population
Trend Habitat Use Area

Stable Usually seen in sky or
perched on dead trees,
posts, carrion or on groun t

Extirpated Usually seen in sky or
perched on dead trees,
posts, carrion or on groun.

Stable Mountain woodlands

I *Sharp-shinned Hawk
'Accipiter striatus)

" !~ooper' s Hawk (Accipiter cooperiD

!~ed-tal1ed Hawk (Buteo 1amaicensis)

~ed-shouldered Hawk (ButeQ l1neatus)

1* Swa inson' s Hawk (ByteQ swainsonil

A,B,C,D,E,F

A,B,C,D,E,F

I A,B,C,D,E,F I

e,F

A,B,C,D,E,F

,j

U-P
resident and
transient

c-p
summer resident
and transient
R-P
winter resident

C-p ,
resident

'A-P
transient

U-P
summer resident

Stable

Stable

Stable

Unknown

Stable

Forests, thickets,
scruboak, desert riparian,
mountain woodlands and
aspen

Broken woodlands, dry
wooded canyons, riparian
areas, pinion-juniper
and conifers

Open country, woodlands,
mountains and deserts

Broken woodlands,
primatily along lowland
rivers and often close to
cultivated fields

Dry plains and rangeland
with hills; open forest

. or alpine meadows with
sparse trees

11111



SQ!:cies
..

Rough-legged Hawk .lauteQ lagoQus)

.. Ferruginous Hawk (Buteo regalis)

..
I Golden Eagle (AQuila chrysaetos)

..
.. Bald Eagle

(Haliaeetus leucoceQhalus)

, ..
N • Harsh Hawk (Circus cyaneus)
o

Family Pandionidae
"Osprey (Pandion haliaetusl

Family Falconidae
I "Prairie Falcon

(Falco mexicanus)

"Peregrine Falcon
(Falco D!:regrinus)

"Herlin (Falco columbarius)

IIp
Biogeographic
Area Inhab Lt~d

A,B,C,D,E,F

A,B,C,D,E,F

",B,C,D,~,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,e,D,E,F

Statu5

C-p
winter resident

U-p
summer resident
R-P
winter resident

C-p
resident

E-P
winter resident

C-p
resident

U-P
transient

C-P
resident

E-P
resident

C-P
winter resident

Population
Trend Habitat U~e Area

stable Open country, woodlands,
deserts and marshes

Stable Open desert; infrequent]
marshes and farmlands
are utilized

Stable Open mountains, foot­
hills, canyons and deser

Increasing Lakes, rivers and marshf
surrounded by open
country with available
perching sites

Stable Marshes, fields and
prairies

Stable Rivers, lakes and
large bodies of water

Stable Canyons, open habitat
1n mountains, plains
and deserts

Unknown Canyons, high cliffS,
rivers, marshlands and
deserts

Unknown Open country and foot­
hills; often associated
with flocking passerine;



,pecies

!* American Kestrel
(Falco sparverius)

Biogeographic
·Area Inhabited

A,B,C,D,E,F

Status

C-p
summer resident
U-P
winter resident

Population
Trend

.Stable

Habitat Use Area

Open country, prairies,
deserts, wooded streams,
farml~nd and cities

Order Galliformes
Family Tetraonidae
!* Blue Grouse (Dendragapus obscurus). A,B,C,D,E,F C-p Stable

resident

! * Ruffed Grouse
(Bonasa umbellus) A,B C-p Stable

resident

N ! *Sage Grouse.... (Centrocercus urophasianus) A,B,C,F C-P Stable
resident

Coniferous forests, aspen,
mountain brush, open
slash and burns

Aspen and coniferous
forests near stream
courses

Sagebrush plains
associated with pasture
lands; sagebrush parks
associated with wet
meadows

Family Phasianidae
* Californ'la Quail

(Lophortyx californicus)

* Gambels Quail (Lophortyx gambelii)

* Chukar (Alectoris chukar)

* Ring-necked Pheasant
(Phasianus colchicus)

fflll

A,B,D,E,F C-P
resident

D,E,F C-P
resident

A,B,C,D,E,F C-P
resident

A,B,C,D,E,F C-Pr) resident

Stable Mountain brush, woodland
edges and farmlands
near river bottoms

Stable Desert thickets, usually
near liater

Stable Rocky, grassy or brushy
slopes 1n arid mountains
and canyons

Decreasing Irrigated cropland,
pastureland, ffrtrlands
arel "esert". wa , II .
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* White-winged Pheasant
(Phasianus colchicYs) E,F L-P

resident
Decreasing Irrlgated cropland,

pastureland and wetland:
near Hanksville and
Bluff, Utah

Family Heleagrididae
*Herrlam',s Turkey

(Meleagcl~ gallapayo)

1

Order Gruiformes
Family Gruidae

* Sandhill Crane (Grus canadensis)

'"N .

Family Rallidae
*Virginla Rail (Hallus limicola)

*Sora Rall (Porzana carolina)

* Common Gallinule
(Gallinula chloropus)

*American Coot (tullca americana)

Order Charadrliformes
Famlly'Charadrlidae

Semipalmated Plover
(Charadrlus semLDalmatusl

F

. A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,D

A,B,C,D,E,F

A,B,C,D,E,F

L-P
resident

R-P
transient

C-P
resident'

u-p
resident

R-P
transient

C-P
resident and
transient

U-P
transient

stable

Stable

Stable

Stable

Unknown

Stable

Stable

Mountainous regions witl
Ponderosa pine, mixed
conifer and aspen wood­
lands or mountain brush

In winter, prairies
grainfields and marshes
in summer, mountain
meadows and marshes. ,

Marshes

Marshes and 'wet meadows

Marshes, wet meadows,
lakes with bulrush or
cattails and sedges

Ponas, lakes, marshes,
and agriCUltural .lands
adjacent to wetland
habitats.

Shores of marshes,
reservoirs and mUdflats



Species

ItSnowy Plover
CCharadrius alexandrlnus)

/ Killdeer CCharadrius yoclferus}

/ Mountain Plover
(Chacadrius montanus)

American Golden Plover
(Pluyialis dominica)

1

Biogeographic
Acea Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,F

A,B,C,D,E,F

'statys

U-P
transient

C-p
summer resident
and transient

R-P
transient

u-p
transient

Population
. Trend

Stable

Stable

Stable

Stable

HabLtat Use Area

Alkali and sand flats

Fields and pastures,
lawns, riverbanks, .
irrigated land, shores,
plowett fields, alkali
flats and gravel roads

Semi-arid grasslands,
plains and plateaus

Prairies, mUdflats
and shores

N
W Black.bellied Plover

(Pluyialls sQuatacola) A,B,C,D,E,F C-P
transient

Stable Mudflats, open
marshes and shores

Family Scolopacidae
It Common Snipe (CaoellB gallioBgQ)

I
,. Long.billed Curlew

(Numenius amecicanusl

,. Willet (CatoptrQDhQrus semlPBlmatus)

/ Spotted sandpiper
(Iringa macularia)

A,B,C,D,E,F

I A,B,C,D,E,F
\

A,B,C,D,E,F

A,B,C,D,E,F

c-p
resident

U-P
summer resident
and, transient

U-P
summer resident
and transient

C-P
summer resident
and transient

Stable Marsh~s, irrigation
ditches, stream sides,
and wet meadows

Declining Meadows, pastures
and wetlands

Stable Marshes, wet meadows
and muddy shores

Stable Pebbly lake shores,
ponds and stream sides
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'ITIIltliogeograph. I Population
Species Area Inhabited Status Trend Habitat Use Area

1 Solitary Sandpiper
(Tringa solltaria) A,B,C,D,E,F U-P Stable . Stream sides, ponds

transient and marshes

1Greater Yellowlegs
(Tringa melanoleuca) A,B,C,D,E,F U-P Stable Open marshes, mudflats,

transient streams and ponds

Lesser Yellowlegs
(Iringa flavipes) A,B,C,D,E,F C-p Stable Marshes, mudflats,

transient shores and pond edges

Pectoral Sandpiper
(Calidris melanotos) A,B,C,D,E,F U-P Stable Prairie pools and

transient marshy shores

Baird's Sandpiper
(Calidris bairdii) A,B,C,D,E,F U-P Stable Rainpools, pond margins

N transient mudflats and shores
~

Least Sandpiper
Grassy marshes, tain-(Calidris minutilla) A,B,C,D,E,F C-P Stable

transient pools, shores and alkal
mudflats

Western Sandpiper
(Calidris mauril A,B,C',D,E,F C-P Stable Shores, beaches, mud-

transient flats and open marshes

Sanderling (Calidris alba) A,B,C,D,E,F U-P Stable Lake shores
transient

Short-billed Dowitcher
(Limnodromus griseus) A,B,C,D,E,F U-P Stable Mudflats, open marshes

summer resident and ponds
and transient

Long-billed Dowitcher
(Limnodromous scolopaceus) A,B,C,D,E,F C-P Stable Mudflats, shallow

summer resident pools and wetlands
and transient



Species

Marbled Godwit (Limosa redoa)

Family Recurvirostridae
AmeriQan Avocet

(Recurvirostra americana)

Biogeographic
Area Inhabited Status

, .'.;

A,B,C,D,E,Ft-P
transient

A,B,C,D,E,F C-P
summer resident
and transient

Population
Trend

Stable

Stable.

Habitat Use Area

Grasslands and meadows
near lakes and shallow
lake margins

Marshes, mUdflats,
alkaline lakes, shallow
.ponds and sloughs

Black-necked Stilt
(Himantopus mexicanus)

Family Phalaropodidae
Wilson's Phalarope

(Phalaropus tricolor)

Northern Phalarope
(Phalaropus lobatus)

,
A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-p
summer resident
and transient

C-p
summer resident
and transient

C-p
summer resident
and transient

Stable

Stable

Stable

Grassy marshes, alkali
mudflats, pools and
shallow lakes

Shallow lakes, marshes,
pools, shores and
mudflats

Lakes and ponds

Family Lar~dae

Glaucous Gull (Larus hyperboreus)

Herring Gull (Larus argentatus)

J California Gull
(Larus californicus)

J Ring-billed Gull
. (Larus delawarensis)

D

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

R-P
transient

U-P
.transient

C-P
summer resident

c-p
winter resident'

Stable

Stable

Stable

Stable

Recorded using marsh­
lands at Desert Lake WMA

Lakes, farmlands and
dumps

Lakes, rivers, farm­
lands and dumps

Lakes, rivers, refuse
dumps, fields ahd cities
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Species
lll~ I

I I
Biogeograph... \1

Area Inhabited Status
Population

Trend Habitat Use Area

Franklin's Gull (Larus pipixcan)

! Bonaparte's Gull (Larus philidelphia)

Forsters Tern (Sterna forsteri)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

c-p
summer resident

U-P
transient

c-P
summer resident
and transient

Stable

Stable

Stabie

Prairies, marshes, lake~

and plowed fields

Rivers, lakes and
open marshes

Marshes, lakes
and reservoirs

Common Tern (Sterna hirundo)

Black Tern (Chlidonias niger)

I
A,B,C,D,E,F

A,B,C,D,E,F

U-P
transient

C-P
summer resident
and transient

Stable

Stable

Lakes and reservoirs

Marshes, lakes and
reservoirs

Caspian Tern (Hydroprogne caspia)

Order Columbiformes
Family Columbidae

*/ Band-tailed pigeon
(Columba fasciata)

Rock Dove (Columba lavia)

/ *Mourning Dove (Zenaidamacroura)

White-winged Dove
(Zenaidura asiatica)

A,B,C,D,E,F

A,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E,F

U-P
transient

U-P
summer resident
and transient

C-N
resident

C;..p
summer resident
and transient

A-P
summer resident
and transient

Stable

Stable

Stable

Unknown

Large lakes and
reservoirs

Forests, canyons and
foothills near mountain
brush (acorns) and
agricultural lands

Cities, farms and
cliffs

Farmlands, towns, open
woods, grassland. and
deserts

Open woods and
river bottoms



SDecie;s

Order Cuculiformes
Family C~culldae

J .. Yellow-billed Cuckoo
(COCCYZUS amerlcanus)

Order Strigiformes
Family Tytonidae

! .. Barn Owl (Tyto Blba)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

Status

K-P
summer resident

K-P
resident

Population
Trend

Unknown

Unknown

Habitat Use Area

River thickets and
willows

Woodlands, fields', farms,
towns', canyons, cliffs and
dirt banks

Family Strigldae
J .. Screech Owl (Qtus a5io)

N....
/ .. Flammula ted Owl (Otus fl8mmeolus 1

! "Great Horned Owl (Bubo virginianus)

/ .. Pygmy Owl UUgucldium gooma)
I

A,B,C,D,E,F u-p Stable
resident

A,B,C,D,E,F K-P Unknown
summer resIdent

A,B,C,D,E,F c-p Stable
resident

A,B,C,D,E,F K-P Unknown
resident

Ripar!an communities and
wooded canyons

Open pine and fir
forests in mountains

Ubiquitous

Wooded canyons in open
coniferous, mixed wood­
lands and pinion-juniper
forests

"Burrowing Qwl (SDeotyto ~unlcularia)

dill

A,B,C,D,E,F L-P
resident

Declining Open grassland, prairies,
dikes, desert, farms and
prairie dog colonies



Species

.. Spotted Owl (Strlx occldentalis)

.. Long-eared Owl (Asio otus)

.. Short-eared Owl (Asio flammeus) »

J .. saw-whet Owl (Aegollus aCedicus)
N
00

Order caprimulglformes
Family Caprimulgidae,
. Common Nighthawk

(Chocdeiles minor)

Lesser Nighthawk
(Chordeiles acutipennls)

\.

} II
Biogeographic
Area Inhabited

C,E

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E

l.

~tatus

K-P
Unknown

C-P
resident

C-P
resident

K-P
resident

C-P
summer resident

R-P .
summer resident

Population
Treed

Unknown

Stable

Stable

Stable

Stable

Unknown

HabU-at Use Area

Wooded canyons ~ith

narrow side canyons in
the desert

River woodlands,
pini~n-juniper forests,
willow thickets and
Russian olive trees

Marshes, prairies,
irrigated land and open

. country with short
vegetation

Forest, conifers and
groves

Treeless plains to
mountains with open pint
woods; often seen in fli
over country side or to~

Arid open scrUb, dry
grasslands, pastures
and desert washes

Poor-will (PhalaenoptilUs nuttell11) A,B,C,D,E,F C-P
summer resident

Stable Arid uplands with open
pinion-juniper and spar~

brush; riparian areas ar
roadsides



Biogeographic Population
Dedies Area Inhabited Status Trend Habitat Use Area

Order Apodiformes
Family Apodidae

J*Black Swift (Cypseloides niger) A,B,C,D,E,F u-p Unknown Open areas in mountain
summer resident country

White-throated Swift
(Aeconautes saxatalis) A,B,C,D,F C-P Unknown Open areas; wide ranging

summer resident and breeds mainly In dry
mountain canyons

Family Trochilidae
J Black-chinned Hummingbird

(Archllochus alexandrl) A,B,C,D,E,F C-P Unknown Semi-arid country near
summer resident water; semi-wooded canyons

and slopes, mountain brush
and riparian woodlands

N
~ J Bcoad-tailed Hummingbird

(Selasphoru§ platycercus) A,B,C,D,E,F C-p Unknown Ubiquitous
summer resident

J Rufous Hummingbird
(Sela§phoru§ cufus) A,B,C,D,E,F C-p Unknown Forest edges, thickets

summer resident in coniferous and
and transient deciduous forests,

mountain brush and
alpine meadows

J Calliope Hummingbird
(5tellula ~DllioDe) A,B,C,D,E,F C-p Unknown High mountains, canyons

summer resident and forest openings

J Rivol1' s Hummingbird
(Eugene§ fulgen~) E,F U-p Unknown High mountain forest

summer resident openings, pine-oak
forests and canyons



. I I I ~ _eog! .1iel
_sD....el.¥e...lellO.:lls'"--_'_11111 ~~--------l.Au;c:.£~aii\...~ JIJlnwhaiUbu.i~te~l

I
Statys

PO~..... aticJu
Trend Habitat luse ~a

qrder CaraeiLformes
Family AlcedlnLdae
1* Belted Kingfisher

(Hegaeeryle aleyon)

Order Piciformes
. Family Plcldae

I Comon Flicker
(ColaDtgs auratusl

* Pileated Woodpecker
(DrYQCODUS Dileatusl

A,B,C,D,E,F

A,B,CtD,E,F

F

U-p
resident

C-P
resident

R-P
resident

stable

Stable

Unknown

Rivers, ponds and lakes

Deciduous or mixed wood­
lands, open forest, farms
towns, canyons and semi­
open country

Mature coniferous and
mixed forests with many
snags

wo
Red-headed Woodpecker

(MelangrDes ecythcgeephalus)

! Yellow-bellied sapsucker
(SDhycapleus yaCius)

* Willlamson's sapsucker
iSDhycapieus thycoideus)

. *Lewis Woodpecker (Asyndesmus hwisl

IHairy Woodpecker
(DendcocgDgs yillgsu§)-

B·

A,B,C,D,E,F

F

F

A,B,C,D,E,F

R-P
resident

C-P
resLdent

u-p
summer resident

K-P
summer resident
and transient

c-P
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Groves, farm country,
riparian areas, towns and
scattered trees

\

In summer woodlands and
aspen groves; in Winter
orchards and other trees

Higher coniferous forests
and burns

SCattered or logged.
forests, burns, cotton­
wood groves and ponderosa
pine

MountaLn forests,
woodlands and river groves



Biogeographic Population
Jecies Area InhabUed Status Trend Habitat Use Area

!Downy Woodpecker
(Dendrocopos pybescens) A,B,C,D,E,F C-p Unknown Broken or mixed forest,

resident .... i11o....s, poplars, riparian
....00d1ands, orchards and
shade trees

!Northern Three-toed Woodpecker
(Picoides tcidactylus) A,B,C,E,F U-P Unknown Coniferous forests

resident

Order Passeriformes ..
Family Tyrannidae

Western Kingbird
(Tyrannus vertical is) A,B,C,D,E,F C-P Stable Open cQuntry with

summer resident scattered trees, farms
and roadsides

!Cassln's Kingbird
w (Tyrannus yoclCecans) A,B,C,D,E,F U-p Unknown Semi-open high country,....

summer resident scattered trees, pine-
oak mountains and ranch
groves

Eastern Kingbird
(Tyrannus tycannus) A,B,C,D,E,F C-p Unknown Wood edges, parklands,

summer resident riparian areas, farms,
shelter belts, orchards
and roadsides

Ash-throated Flycatcher
(Hylacchus ~inec§scens) A,B,C,D,E,F C-P Stable Semi-arid country,

summer resident deserts, brush, pinion-
juniper and open woods

Black Phoebe (Sayornis nigrlcans) F C-P Unknown Stream~ide ....00d1ands,
resident farmyards and towns

.... ith cliffs near water

says Phoebe .(Sayornls saya) A,B,C,D,E,F C-P Unknown Open arid country,
resident deserts, bushy plains,

prairie farms, canyon

Iml
.(-..... mouths and bu1 qnI I

I.





Species

Family Alaudidae
! Horned Lark

(EremQphlla aloestrls)

•

Biogeographic
Area Inhabited Status

A,B,C,D,E,F C-P
resident

Population
Tcend

Unknown

Habitat U~e Area

Plains, desert, prairies,
fields, sparse sagebrush
flats, dirt roads, shores,
alpine meadows, alkali
flats and areas of sparse
vegetation

Family Hirundlnidae
! Violet-green Swallow

(Tachycineta thalasssina)

! Tree Swallow (Iridoorocne blcolor)

A,B,C,D,E,F

A,B,C,D,E,F

C-p
summer resident

C-p
summer resident

Unknown

Unknown

Widespread when foraging;
when n~sting, open forests
foothill woods, mountains,
canyons, cliffs and towns

Open country near water,
marshes, mountain meadows,
streams, lakes and wires;
when nesting requires dead
trees and snags, preferabl:
near water

! Bank Swallow CRlDaria riparia) A,B,C,D,E,F C-P Unknown
summer resident

I Rough-winged Swallow
(Stelgldopteryx cuficQllis) A,B,C,D,E,F C-P Unknown

summer resident

! Barn Swallow CHlrundQ rustlcg) A,B,C,D,E,F c-p Unknown
summer resident

iT\l1

Usually near water; over
fields, marshes, streams
and lakes

Near streams, lakes and
washes

Open or semi-WOOded
countr.y, farms, ranches,
fields, marshes and lakes;
usually near man's
habitation

rjffl
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Species
I n I. 'II i

iii.·
Biogeograph U.P
Area Inhabited Status

i I
Populatio,n

Trend

rnI)
Habitat Use Area

I Cliff Swallow
(Petroch~lidon Dyrrhonota) A,B,C,D,E,F C-P

summer resident
Unknown Open to semi-wooded

country, neat farms,
cliffs, canyons, rivers
or lakes

. I It Purple Martin (Progne ~ub1s)

Family Corv ldae
! Steller's Jay (CyanQcitta stelleri)

•

! Gray Jay (ferisorius canadensis)

SCrub Jay (ADhelocoma co~rulescens)

A,B,C,E,F u-p Unknown
summer resident

A,~,C,D,E,F C-P Unknown
resident

A,B,C,E,F R-P Unknown
resident

A,B,C,D,E,F C-p Unknown
resident

Open forests of aspen
and conlfers

Conifers and pine­
oak forests

Coniferous forests

Foothills, oaks,
mountain brush, river'
woods and pinion-juniper
woodlands

! Black-billed Magpie (fica pica)

!Common Raven (Coryus corax)

!Common Crow (Coryus bcachychyncbQs)

Pinion Jay (GymnQchlnus cyanocephalA)

!Clark's Nutcracker
jNucifraga cQlumbiana)

A,B,C,D,E,F

A,B,C,D",E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

C-P
resident

C-P
resident

O-P
transient

C-P
resident

C-p
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Foothills, ranches, sage­
brush, river thickets,
rshel~erbelts and prairie
'brush

Mountains, deserts,
canyons and cliffs

Deciduous, mixed and
open coniferous woodlands
farmlands and rlver grove

Pinion-juniper woodlands,
but ranges into sagebrush

High mountains in conifer:
near tree line



Species

Family Par idae
! Black-capped Chickadee

(farus atclcapl11us)

! Mountain Chickadee
(Paru§ gambel1)

Plain Titmouse
(faru3 inornatus)

Bushtit (Psaltriparus min1mu§)

Famtly Sltt1dae
! White-breasted Nuthatch

,(Sitts carolinensis)

! Red-breasted Nuthatch
(Sitta canadensis)

I Pygmy Nuthatch (Sitta pusil1a)

..

Biogeographic
Ar~a Inh§blt~d

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F
\

A,B,C,E,F

A,B,C,D,E,F

~tatus

C-P
resident

C-P
resident

C-P
resident

C-P
resident

C-P
resident

C-P
resident

C-P
resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

In summer aspen-conifer,
mixed woodlands and
forest edges; in winter
woodlands along valley
streams and tree rows

In summer mountain
forests and conifers;
in winter riparian wood­
lands at lower elevations

Pinion-juniper woodlands

Oak woodlands, mountain
brush, broad-leafed and
mixed woods and pinion­
juniper forest

Coniferous forests,
pinion-juniper wood­
lands, oak brush, and
riparian woodlands

Coniferous forests

Ponderosa pines and
Douglas fir

11 111-i·
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Area Inhabited" Status
POJUJ.cl clot

Trend

Family Certidae
JBrown Creeper (Certhia familiaris)

Family Cinclidae
JDipper (Cinclus mexicanus)

Family Troglodytidae
!House Wren (Troglodytes aedon)

Rock Wren (Salpinctes obsoletus)

Canyon Wren (Catherpes mexlcanu~)

Bewick's Wren (Thryomanes bewickii)

Long-billed Marsh Wren
(Cistothocus palustris)

Family Mimidae
Mockingbird (Mimus polyglottos)

J Gray Catbird
(pymetella cacolinensis)

A,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F

. A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-p
resident

C-P
resident

C-p
summer resident

c-p
resident

C-p
resident

c-p
resident

L-P
resident

U-P
transient and
summer resident

U-p
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer mature
montane mixed·and
coniferous forestsj
lower elevations in
winter

Fast-flowing streams In
or near mountainsj lower
levels in winter

Woodlands of mountains
and valleys

Desert to high
mountain areas with
talus slopes and cliffs

Rocky cliffs, crevices,
and rock slides

Under brush and pinion­
juniper woodlands

Cattallmarshes

Towns, farms, ranches,
roadsides, brush and
desert streamsides.

Under-growth, brush or
thickets along valley
streams



~12ecies

Brown Thrasher (Toxostoma ryfum)

Bendire's Thrasher
(Toxostoma bendirei)

! Sage Thrasher
(Oreoscoptes montanus)

Family Huscicapidae
I American Robin

(lurdus mlgratorlus)

Varied Thrush (Ixoreys naeyiys)

! Hermit Thrush (Catharusgyttatus)

! Swainson's Thrush
(Catharus ustulatus)

Veery (Catharus (uscescens)

Im 11

Biogeographic
Area Inhabited

D,E,F

F

A,B,C,D,E,F

A,B,C,D,E,F

E,F

A,B,C,D,E,F

A,B,D

A,B

Status

R-P
resident

R-P
resident

C-P
resident

c-p
resident

o-p
winter resident

C-P
summer resident
and transient

c-p
summer resident

u-p
summer resident

Population
Trend

Unknown

Unkno.wn

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

. Habitat Use Area

Brushy places and
thorny thickets

Desert scrub and
farmlands

Sagebrush, rabblt­
brush, brushy slopes
and mesas

In summer towns, lawns,
farmland, open forests,
streams ides and any woodel
habitat; in winter berry­
bearing trees

Deciduous and coniferous
forests usually near wate.

In summer mixed woodlands
and open coniferous fores
in winter woods, thickets
and parks

Willow thickets, river
woodlands, aspens, forest
undergrowth and conifers

Streamside woodlands
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- / It Western Blueb1rd
(S1alla mexlcgna)

_! It Mountaln Bluebird
(S1alla currucqides)

/ Townsend's Solitaire
w (Myadestes tqwnsendi)
00

Family Sylvildae
! Blue-gray Gnatcatcher

(Pql1qDtila caerulea)

/ Golden-crowned Kinglet
(Regulus Satrapa)

! Ruby-crowned Kinglet
(Regulus calendulDl

I
Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

II
Status

U-P
summer resident

C-P
resident

c-p
resident

C-p
summer resident

U-P
resident

c-p
resident

Population
Trend

Unknown

Unkno'Wtl

Unknown

Unknown

Unknown

.Unknown

Habitat Use Acea

SCattered trees, open
conifers, forests and
farms

In summer open areas
where mountain meadows
and pastures are inter­
spersed with loose stands
or single coniferous
trees; in winter lower
elevations, often open
areas with available
perching sites

In summer open coniferous
forests in the mountains;
in winter canyons, brushy
slopes and junipers

Open. mixed woods, stream­
side thickets, mountain
brush and pinion-juniper
woodlands

In s~mer coniferous
forests; in winter pinion­
juniper and brush in lower
eleva1;.ions

In summer coniferous
forests; in winter other
woodlands and thickets



IDec1es

Family Motacillidae
Water Pipet (Anthus spinoletta)

Family Bombycillidae
I Bohemian Waxwing

(Bombycilla garrulus)

! Cedar Waxwing (Bombycilla cedrorum)

Family Lan1idae
Northern Shrike

(Lanius excubitor)

Loggerhead Shrike
(Lanius ludovicianus)

Family Sturnidae
Starling (Stuirnus vulgaris)

Family Vireonidae
Gray Vireo (Vireo vicinior)

Solitary Vireo
(Vireo solitarius)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

'A,B,C,D,E,F I

D,E,F

A,B,C,D,E,F

Status

C-P
resident

U-p
winter residen.t

C-P
winter resident

U-P
winter resident

C-P
resident

C-p
resident

U-P
summer resident

U-p
summer resident

Population
. Trend

Unlrnown

Un lrnown

Unlrnown

Unlrnown

Unlrnown

Unknown

Unknown

Unknown

Habitat Use Area

In summer alpine zone;
in migration and winter
plains, bare fields,
shores and irrigated fielc

Widespread and feeds
on berries

Open woodlands, Russian
olive and other fruiting
trees or orchards

Semi-open country or
open country with look­
out posts

Deserts and other open
country with lookout
posts, wires, scattered
trees and low scrub

Cities, fields, orchards
and 'Woodlands

Brushy mountain slopes,
scrub oak and Junipers

Streamside 'Woodlands,
pinion-Juniper and.
Ponderosa pine forests

Ilill
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pes;ies

lWarbling Vireo <vireo gilvus)

Family Parul idae
,Orange-crowned Warbler
. (vermivora s;elata)

..
I Nashv ille Warbler

(vermivora ruficapilla)

Virglnia's Warbler
<yermlvora virginiae)

Lucy's Warbler (yermivora luciae)

I Yellow Warbler (Dendrolca petechia)

*Grace's Warbler (Dendroica graciae)

I Magnolia Warbler
CDendcoica magnolia)

i I J
Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E,F

A,B,C,D,~,F

E,F

A,B,C,D,E,F

Status

C-p
summer resident

C-p
summer resident
and transient

U-P
transient

C-p
summer resident

U-p
summer resident

c-p
summer resident

U-p
summer resident

U..;p
transient

I i
Population

Trend

Unknown

Unknown .

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

·fIT'II I.,
Habitat Use Acea

Deciduous and mixed aspen
woodlands near mountain
and valley streams

Brush~ woodland clearings,
hillsides, aspens and
mountain brushi in
migration streamside
woodlands

Open mixed woods with
undergrowth and at
forest edges

oak canyons, brushy
slopes and plnlon­
juniper brushland

Along desert streams in
willows and cottonwoods

Willows, aspens, stream­
side trees and shrubs or
town shade trees

Ponderosa pine-oakbrush
communities of the
mountains

Coniferous forests



Species

Hermit Warbler
(Dendroica occidental is)

Biogeographic
Area Inhabited status

.,,"j

E,F U-P
summer resident
and transient

Population
Trend

Unknown

Habitat Use Area

Coniferous forests; in
migration other trees

I Yellow-rumped Warbler
(Dendro!ca coronata)

,Black-throated Gray Warbler
. (Dendro!ca nigrescens)

.l:-
t-' !Townsend' s Warbler

(Pendroica townsendi)

Northern Water thrush
(Seiurus noveboracens1s)

I MacGillivray's Warbler
(Oporornis tolmiei)

I Yellowthroat
(Geothylpis trichasl

I Yellow-breasted Chat
(lcteria virens)

1

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-p
summer resident

C-P
summer resident

U-P
transient

U-p
transient

C-P
summer resident

L-P
summer resident

C-P
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer coniferous and
mixed forests; in winter
varied woods, river
thickets, brush and
gardens

In summer dry oak slopes,
pinion-juniper woodlands,
open mixed woods; in
migration varied trees
and brush

Coniferous forests

Swampy or wet woods,
streamsides and lake­
shores; in migration
thickets

Low dense undergrowth
and shady, damp thickets

Cattail and bulrush
marshes, willow thickets
and streamsides

Dense brush along
water 'courses, willow
thickets and [fmst

:1;' .



)ecles

I Wilson's Warbler
(Wilsonia pysilla)

. I American Redstart
(Setophaga ruticilla)

Family Ploceidae
House Sparrow

(Passer domesticus)

Family Icteridae
! Western Meadowlark

~ (Sturnella neglecta)

)

. BiLo_..>grci,...._o
Area Inhabited

A,B,C,D,E,F

A,B,C

A,B,C,D,E,F

A,B,C,D,E,F

!
IStatus

C-P
summer resident

U-P
transient

C-P
resident

C-P
resident

:>pu! .on I
Trend

Unknown

Unknown .

Unknown

Unknown

i I m
Habitat Use Arlllll_. _

Deciduous shrubbery or
thickets, streamside
growth, willows and fir
thickets in the mountains

Open secondary deciduous
woodlands and riparian
woodlands

Cities, farms and houses

Open fields, meadows
and plains

Yellow-headed Blackbird
(Xanthocephalys xanthocephalus)

Red-winged Blackbird
(Agelaius phoeniceus)

Northern Oriole
(Icterus galbula)

A,B,C,D,E,F

~,B,C,D,E,F

A,B,C,D,E,F

C-P
summer resident

C-P
resident

C-p
summer resident

Unknown

Unknown

Unknown

Marshes with cattail
and bulrushes; forages
in fields1and open
country

Breeds in marshes
with emergent aquatic
vegetation, forages in
cultivated land and at
the edge of water

Open woodlands, cotton­
woods or other shade
tree~ and riparian areas



Species

.. SCotts Oriole
(Icterus oarisorum)

Rusty Blackbird
(Euohagus carollnus)

Brewer's Blackbird
(Euphagus cyanocephalus)

!. Common Grackle
(Qulscalus Qulscula)

Brown-headed Cowbird
(Molothrus ater)

Family Thraupidae
! Western. Tanager

(Piranga ludoviclana)

Family Embarizidae
Rose-breasted Grosbeak

(Pheuctlcu~ lUdovlclanus)

Black-headed Grosbeak
(Pheucticus melanoceohalus)

Biogeographic
Area Inhabited

C,D,E,F

A

A,B,C,D,E,F

A,B,D

A,B,C,D,E,F

A,B,C,D,E,F

F

A,B,C,D,E,F

,,---,
! .)

Status

u-p
summer resident

o-p
transient

C-P
resident

A-P
transient

C-P
resident

C-P
summer resident

O-P
summer resident

C-p
summer resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Pinion-juniper wood­
lands of desert mountains.
oak slopes and cottonwood
treea in canyons

Wooded marshes and
riparian woodlands

Varied open country,
lakeshores, irrigated
pastures, feed lots,
parks and cities

Farms, fields, stream­
sides and wet woodlands

Farms, fields, barnyards
wood edges and riparian
woodlands

Open coniferous, aspen or
mixed forests; widespread
in migration

Broadleaf riparian areas
and aspens

Edges of second growth
deciduous woods, pinion,
riparian areas, orchards
and parks



Rit)ge~a"~ph1"

...S~DL"""'-"..-.l,;s--"';_II n1
1
- 1 I ~_..IJALLr..x.e_alnnabit I:

Blue Grosbeak (Guiraca caeruleal B,C,D,E,F

~tatus I

C-p
summer resident

~- latf
Trend

Unknown Brushy and weedy places,
willows and river thicke
and other riparian areaf

Lapland Longspur
(Calcarius lapoonicus)

Indigo Bunting (Passerina cyanea)

,
Lazuli Bunting (Passerina amoena)

Green-tailed Towhee
(Chlorura chlorura)

! Rufous-sided Towhee
(Pipilo erythrophthalmus)

Lark Bunting
{Calamosoiza melanocorys}

Savannah Sparrow
{Passercules sandwichensis}

* Grasshopper Sparrow
(Ammodramus sayannarum)

;
LeConte's Sparrow

(Ammosgiza leconteii)

A,B,C,D,E,F

A,B,D

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

F .., ~ ).

R-P
winter resident

R-P
summer resident

C-P
summer resident

C-P
summer resident

C-P
resident

o-p
~ransient

c-p
summer resident

R-P
transient

A-P
tr..ansient,' ...

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Fields, grasslands,
saline flats, desert
shrubj often seen with
horned larks

Brush, farm lands and
streamsides

Mountain brUSh, stream­
side shrubs and farmland
tree rows

Low mountain brush,
greasewood and pinion­
juniper woodlands

Mountain brush, forest
edges and city shrubs

Plains, prairies, desert
shrub and sagebrush

Grasslands, fields,
saltgrass meadows and
open country

Dry grasslands

Tall grass, weedy
meadows and marshes



)Decie~

Biogeographic
Area Inhabited Status

Population
Trend Habitat Use Area

/Vesper Sparrow
(Pooecetes gramineu~)

Lark Sparrow
(Chondestes grammacus)

Sage Sparrow (AmphisDiza belli) ~

/ Dark-eyed Junco (Junco hyemalis)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-P
summer resident

C-p
summer resident

U-p
summer resident

C-P
resident

Unknown

Unknown

Unknown

Unknown

Alfalfa and grain
fields, meadows, sage­
brush and desert shrub

Open country in sagebrush
and desert shrub -with
available perch sites

Sagebrush, greasewood
and other desert shrubs

In summer openings and
edges of coniferous and
mixed' woodlands; in wintel
greasewood and undergrowtl

~ / Gray-headed Junco (Junco canlceos) A,B,C,D,E,F C-P Unknown
\J1 residentsummer

/ Tree Sparrow (SDizella arboreal A,B,C,D,E,F U-P Unknown
winter resident

/ Chipping Sparrow (Splzella passerina) A,B,C,D,E,F c-p Unknown
summer resident

Coniferous, mixed forests
and mountain brush

Willow thickets and
brushy areas

Mountain coniferous and
deciduous woodlands,
valley woodlands, farms,
orchards, parks and
brushlands

Brewer's Sparrow
(Solzella breweri)

Harris Sparrow
(Zonotrichia auerula)

A,B,C,D,E,F

A,B,C,D,E,F

C-p
summer resident

U-P
winter resident

Unknown

Unknown

Sagebrush, greasewood
and other desert shrubs
or brushy areas

Brushy edges of open
woodlands, Russian
olives and willows

@l



I White-crowned Sparrow
(Zonotricbia leucoohrys)

White-throated Sparrow
(Zonotricia albicollis)

Golden-crowned Sparrow
(Zonotrichia atricapilla)

Swamp Sparrow
(Zonotrichia georgiana)

! Fox, Sparrow
(Zonotrichla lllaca)

I Lincoln's Spp. rrow
(Zonotrichia lincolnii)

'·1 .

.'1'

Song Sparrow
(Zonotrichia melodia)

..

L....Ve.eo~l op,lic I

A,B,C,D,E,F

E,F

E,F

F

A,B,C

A,B,C

A,B,C,D,E,F

C-p
resident

R-P
winter reside'nt

R-P
winter resident

U-P
winter resident,

K-P
summer resident
and transient

U-P
summer resident
R-P
winter resident

c-p
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer forest edges
and clearings, low brush
and mountain thickets; il
winter widespread in the
valleys, along fence ro~

willows, brushy areas,
corn and greasewood

Coniferous and mixed
woodlands, woodland
undergrowth thickets
and brush

Mountain brush and
brushy areas in the
lower valleys

Marshes; in migration
weedy fields

Valley and mountain
woodlands and brushy
areas usually near water

In summer willow
thickets, brushy bogs;
in winter lowland
thickets, tall weeds
and bushes

Woodland edges, grass­
lands, cattail marshes,
thickets and brushy
fence rows



Species

Black-throated Sparrow
(Amphispiza bilineata}

Family Fringillidae
Evening Grosbeak

(Coccothraustes yesDertinus)

! Cassin I s Finch
(Carpodacus cassinii)

House Finoh
(Carpodacus mexicanus}

! Pine Grosbeak
(Pinicola enucleator)

Rosy Finch
(Leucosticte arotoa)

! Pine Siskin (Carduelis pinus}

1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

\

A,B,C,D,E,F

A,B,C,D,E,F

('.I

Status

U-P
summer resident

C-P
winter resident

C-p
summer resident
U-P
winter resident

C-P
resident

u-p
resident

c-p
resident

C-P
resident

Population
Trend

Unknown

UnknoWD

Unknown

Unknown

Unknown

Unknown

Unknown

,

Habitat U3e Area

Pinion-juniper, mountain
brush and sagebrush

Boxelaers, Russian olive
trees and fruiting shrubs

In summer, open conifer
forests of high mountains
in winter valleys

Varied habitats; towns,
ranches, open woods,
mountain scrub, canyons,
deserts and riparian area

In summer coniferous
forests; in winter mixed
woods and fruiting trees

In summer alpine tundra,
meadows and snowfieldsj
winters in lowlands

Coniferous forests, along
edges of second growth
deciduous forests; in
migration seen in large
flocks in the lower valle

Inn



r

Biogeographic
Area Inhabited Status

Population
Trend

d~'!",
'Ii II

Habitat Use Area

American Goldfinch
(Carduelis tristis) A,B,C,D,E,F C-P

resident
Unknown Riparian woodlands,

willows, cottonwoods,
orchards, roadsides
and sunflowers

! Lesser Goldfinch
(Carduelis Dsaltria) A,B,C,D,E,F C-P Unknown

resident

l

! Red Crossbill
(Loxia curvirostra) A,B,C,E,F U-P Unknown

summer resident

Open brushy country,
open woods, wooded
streams and gardens

Coniferous forests

Mammals -- 103 species in southeastern Utah
Order Insectivora
~ Family Soricidae
00 .*Dwar f Shrew (Sorex nanus)

! North Water Shrew
(Sorex Dalustris)

/ Merriam Shrew (Sorex merriami)

! Vagrant Shrew (Sorex yagrans)

B,C,D,E,F

A,B,C,E,.F

A,B,C,D,E,F

A,B,C,F

R-N

C-N

U-N

C-N

Unknown

Unknown

Unknown

Unknown

Open grass-covered
areas which may have
scattered brush, marshes,
coniferous forests and
openings in woods

Along nearly all
permanent streams in
mountainous areas

Arid sagebrush or
grassland areas,
mountain mahogany,
coniferous forests, aspen
and cottonwoods

Marshes, bogs, wet
meadows and along

. streams in forests



:>ecies

1 Masked Shrew (Sorex cinereus)

! Dusky Shrew (Sorex obscurus)

* Gray (Desert) Shrew
(Notiosorex crawfordi)

Order Chiroptera
Family Vespertilionidae
1 Little Brown Myotis

(Myotia lucifugus)

Fringed Myotis (Myotia tbysanodes)

1 Long-ear~d Myotis (Myotis eyotis)

! Long-legg~d MYotis ,Myotis yo1ans)

flTrl

Biogeographic
Area Inhabited

A,B,D,E

A,B,C,F

E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

R-N

C-N

U-N

C-N

C-N

Population
Trend

Unknown

Unknown .

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Moist sites in forests,
open country and brushlan(

Marshes, coniferous
forests and dry hillsides

Arid alluvial fans,
brushy slopes, sagebrush
and other low desert
shrub communities

Caves: mine tunnels,
hollow trees or buildings
usually near water

Caves, old buildings, roc)
crevices, pinion-juniper
and desert shrub

Coniferous forests in higl
mountains, around buildinl
or trees and occasionally
caves

Buildings, small pockets,
crevices in rock ledges
and trees

111ll



·1 B1 ogrl. lc J I
Area Inhabited Iii Status

~op~ ion
Trend

\.II
o

Yuma Myotis (Myotls ~umanensis)

California Myotis
(Myotia callfornicys)

/ . Small-footed Myotis (Myotls leibi~)

! Silver-haired Bat
(Lasionycterls noctiyagans)

Western Pipistrelle
'Piplstrellys hesperys)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-N

C-N

U-N

C-N

C-N

Unlmown

Unknown

Unlmown

Unlmown

Unknown

Caves, tunnels and
buildings in arid areas

Mine tunnels, hollow
trees, loose rocks,
buildings, bridges;
chiefly a crevice
dweller (up to 6,000 feet
in elevation)

Caves, mine tunnels,
crevices in rocks and in
buildings

Forest areas, occasionall
in caves or buildings

Caves, under loose rocks,
crevices, in cliffs,
buildings; arid areas nea
water courses

! Big Brown Bat (EDteslcus (uscus) A,B,C,D,E,F C-N Unknown Caves, tunnels,' crevices,
hollow trees, buildings
and wooded areas

/ * Red Bat 'Lasiurus borealis)

! Hoary Bat (Laslurus clnereus)
I. _.

/ * Western Big-eared Bat
'Plecotus townsendii)

A, B"C, D, E, F

A,B,C,D,E,F

A,B,C,D,E,F

U-N

U-N

C-N

Unknown

Unknown

Unknown

Wooded areas; roosts in
trees and occasionally
enter..s caves

Wooded areas

Caves, mine tunnels and
buildings utilized for
roosting; inhabits arid
western desert shrUb,
pinion-juniper and pine
forests



jDecies

Mexican Big-eared Bat
(Plectu§ phyllotis)

*Spotted Bat (Euderma maculata)

Pallid Bat
(AntrozQus Dal1idys)

~ Family Molossidae
Mexican Free-tailed Bat

(Iadarida brasiliensis)

Order Lagomorpha
Family Ochotonidae

Pika~ princeps)

Family Leporidae
! White-tailed Jackrabbit

(Lepys tOwnsendii)

! *Snowshoe Hare (Lepys americanus)

rfl11

I

Biogeographic
Area Inhabit~a

F

Unknown

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D

A,B,C

(

Status

R-N

K-N

C-N

C-N

C-N

C-N

C-p

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Stable

Cyclic

Habitat Use Area

Caves In pine-oak forests
betwe~n 5,000 to 8,500
feet elevation

Arid country; it
occasionally enters
buildings and caves

Caves, mine tunnels,
crevices in rocks,
buildings and trees are
utilized for roosts;
inhabits scattered desert
shrub and pine-oak forests
below 6,500 feet elevation

Caves and bUildings are
utilized for roosts;
inhabits lower and upper
Sonoran Life Zones

Talus slopes and rock­
slides above 8,000 feet
elevation

Open, grassy or sage­
brush areas at medium
elevat10n

Coniferous forests and
aspen, riparian and
brush types near conifers

1-11

I 'IIIll'



)pegies

11111 I
I ,I

,)

Biogeographic
Area Inhabited Statys

.,
Population

Trend Habitat Use Ar~a

Black-tailed Jackrabbit
(Lepus ~alirorni~us)

./ "'Mountain Cottontail
(Sylyilagus puttallii)

..
"'&!sert Cottontail

(Sylvilagus auduboniil

Order Rodentia
Family Sciuridae

VI
N Zuni Prairie Dog (Cynomys gunn!sonil

White-tailed Prairie Dog .
(Cynomy~ leucuru~l

"'Abert Squirrel (Sciurus Abert!)

/ Red Squirrel
(Tami~sciurus hydsonicusl

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

F

A,B,C,D,E,F

F

A,B,C,F

C-N

C-P

c-P

C-N

C-N

L-P

C-N

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Open grassland, sagebrush
and desert shrub areas at
low to medium elevations

Thickets, sagebrush,
loose rocks, cliffs and
forests

Open plains, foothills and
low valleys with grass,
sagebrush or scattered
pinio~-juniper

Mountain valleys, 5,000­
12,000 feet elevation;
open to slightly brushy
oountry with scattered
pinion-juniper

Valleys and flatlands
where vegetation is sparse

Ponderosa pines

Coniferous forests in
the mountains



)Decles

*Spotted Ground Squirrel
jSpermoDhilus spilosoma}

J Rock Squirrel
(Spermophilus yariegatus)

Uintah Ground Squirrel
J lSpermoDhl1us armatus}

~ Golden-mantled Ground Squirrel
! (SDermoohl1us lateralis)

, ,
\

Whitetail Antelope Squirrel
(Ammo3permopbilUS leucurus)

J Yellow-billied Mannot
lMarmota (layiyentris)

*Northern Flying Squirrel
(Glaucomys sabrinua)

Inn

Biogeographic
Area Inhabited

F

A,B,C,D,E,F

A,B

A,B,C

A,B,C,D,E,F

A,B,C,E,F

A,B,C,F

status

L-N

C-N

C-N

C-N

C-N

C-N

C-N

Population
. Trend

Unknown

Stable

Stable

Stable

Stable

Stable

Unknown

Habitat Use Area

Open forests, scattered
brush and grassy areas
with sandy soil is
preferred

Rocky canyons with
boulder strewn slopes,
riparian woodlands,
and ditchbanks

Meadows and edges of
fields near green
vegetation up to 8,000
feet elevation

Mountain brush, open
pine and spruce-fir
forests to above
timberline

Arid areas of low
desert and foothills
with sparse vegetation

Rocky sites or talus
slopes along valleys
or in foothills 5,000
to 9,000 feet elevation

Coniferous and mixed
forests in high mountains



lecies

!Least Chipmunk (Eutamius minimys)

Colorado Chipmunk
(Eutamius ayadriyittatus)

I Uintah Chipmunk
(Eutamius umbrinus)

Cliff Chipmunk (Eutamius dorsalis)

Family Geomyidae
I Northern Pocket Gopher

(Thomomys talooides)

I Valley or Botta Pocket Gopher
(Thomomys bottae)

·Biogeographic
Area Inhabited

A,B,C,D,E,F

C,E,F

A,B,D,E,F

A,B,C,D,E

A,B,C,D,E,F

A,B,C,D,E,F

I( 1

Status

C-N

C-N

C-N

U-N

, C-N

C-N

Population
Trend

Stable

Stable

Stable

Stable

Unknown

Unknown

Habitat Use Area

Variety of habitat types
inclUding sagebrush,
desert shrub, mountain
bush, coniferous and mixed
forest areas

Coniferous forests,
mountain brush areas,
rocky slopes and ridges

Coniferous forest and
mountain brush areas up
to timberline with rocky
slopes

Pinion-juniper slopes,
riparian woodlands with
rocky areas

Grassy prairies, alpine
meadows, brush areas,
open pine forests;
generally restricted to
the mountains

Valleys and mountain
meadows; prefers loam
soil but may be found in
sandy or rocky situations



pecles·

Ord Kangaroo Rat (Pipodomys ordii)

Baird Pocket Mouse
<perognathu5 flavus)

,
Great Basin Pocket Mouse

(Perognathus paryus)

Apache Pocket Mouse
~ (Perognathus apache)
~

.Biogeographic
Area Inhabited

A,B,C,D,E,F

F

A,D

C,D,F

Statys

C-N

C-N

C-N

C-N

Population
Trend

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Desert shrub, pinion­
juniper and tamarisk
communities; sandy soils
preferred but found on
hard soils

Prefers short grass
areas with sandy or
rocky soils

Sagebrush or greasewood
and other desert shrub
communities and pinion­
juniper

Sparse brushlands and
scattered pinion-juniper,
usually 5,000-7,200
feet elevation

Family Castoridae
*J Beaver (Castor canadensis) A,B,C,D,E,F C-P Increasing Streams, lakes and

irrigation systems with
poplars, birch or
willowB on the bank

Family Cricetidae
Western Harvest Mouse

(Reithrodontomya megalotis)

Canyon Mouse (Peromyscys crinitys)

A,B,C,D,E,F

A,B,C,D,E,F

C-N

. C-N

Unknown

Unknown

Grasslands, open desert,
wetlands, irrigated farm­
land of dense vegetation
near water

Rocky canyons and slopes
with mountain brush



I

!eoles

/ Deer Mouse
(Peromysous manicalatus)

Brush Mouse (Peromyscus boylel)

Pinion Mouse (Peromyscus true!)
I

Northern Grasshopper Mouse
(Onychomys leuoogaster)

~ *Whlte-throated Wood Rat
(Neotoma albigula)

Desert Wood Rat (Neotoma leDida)

*Hexican Wood Rat (Neotoma mexloana)

! Bushy-tailed Wood Rat
CNeotoma cinerea)

/Huskrat COndatra zibethicus)

I
Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C,F

F

A,B,q,D,E

F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

C-N

U-N

C-N

C-N

C-N

C-N

C-N

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Stable

Habitat Use Area

All dry-land habitat and
irrigated farmland within
its range

Brushy areas of arid and
semi-arid regions; prefers
rocky sites

Rocky terrain in pinion­
juniper areas

Open country of grass,
sagebrush or greasewood
and sandy or gravelly soil

Brushland with rocky
cliffs and shallow caves

Desert floors and rocky
slopes with low desert
vegetation or arid
mountain brush

Rocks, cliffs and
mountains

High mountains with
rimrock, rock slides
and pines

Marshes, edge of ponds,
lakes, streams and
irrigation canals



lecies·

! Meadow Vole
(Microtus pennsylyanious)

! Mountain Vole (MicrQtus mQntanus)

! RichardsQn' s VQle
(MicrQtus richardsQni)

! Longtail VQle
(MicrQtus lQngicaudus)

Sagebrush Vole
(Lagurus curtatus)

Family Huridae
Black Rat (Rattu:! rattu:!)

I

Norway Rat (Rattu:! noryegicus)

! House MQuse~ mu:!culus)

l
'.

,

•

BiQgeQgraphic
Area Inhabited

A,D

A,B,D,E

A

A,B,C,D,E,F

e,F

A,B,C,D,E,F

A,B,C,D,E,F
I

A,B,C,D,E,F

Status

C-N

C-N

C-N

C-N

C-N \

C-N

C-N

C-N

PQpulatiQn
, . Trend

UnknQwn

UnknQwn

UnknQwn

UnknQwn

UnknQwn

UnknQwn

UnknQwn

UnknQwn

Habitat Use Acea

Moist areas with dense
grQwth Qf grasses

Dense vegetatiQn in
sagebrush-grass
CQmmunities

Creekbanks and marshes
in mQuntains tQ abQve
timberline

In summer streambanks,
mQuntain meadQws with
dry sites; in winter
brushy areas

SCattered sagebrush with
lQQse SQil and arid
cQnditiQns

Buildings and dumps

BurrQws alQng bUilding
fQundatiQns and beneath
rubbish piles

Buildings and QccasiQnally
in fields



.\

pecie:s

Family zapodidae
Western Jumping Mouse

(Zapus princeps)

Family Erethizontidae
! Porcupine (Erethizon dorsatum)

Order Carnivora
Family Canidae

~ I Coyote (Canis latrans)

l* Red Fox (Vulpea fulya)

*Kit Fox (Vulpea macrotia)

I Gray Fox
(Urocyan cinereoargenteus)

..

Biogeographic
Area Inhabited

A

A,~,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

C-N

C-N

U-N

C-N

Population
Trend

Un1mown

Stable

Stable

Stable

Stable

Stable

Habitat Use Area

Low meadows near streams
with lush growth of
grasses and forbs; found
in various land habitats

Forested areas,
occasionally away from
trees if brush is
available

Ubiquitous

Forest and open
country preferred

Open level, sandy
ground preferred with
low desert vegetation

Brush and open forests



:pec;:ie:i

*Oray Wolf (Canis lupus)

Family Ursidae
[*Black Bear (Ursus americanus)

*Orizzly Bear (Ursu~ horribilis)

Family Procyonldae
Ring~tailed Cat

(Bassariscys astutys)

! *Raccoon (Procyon lotor)

~ Family Mustelidae
\0 [*Short-tailed Weasel

(MYstela erminea)

[*Long-talled Weasel
(Mystela frenata)

I
[ *Mink (Muslela yison)

*Wolverine (Oylo lyscys)

*Black-footed Ferret
{Mystela oigripes)

[ *Marten {Martes caurioa)

rTnl

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,E,F

A,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,F

A,B,C,D,E,F

A,B,C,F

A,B

A,B,C,D,F

A,B,C,F

Status

x-p

C-P

x-p

C-N

O-N

R-P

C-P

L-P

x-p

E-P

R-P

'~~l'

Population
Trend Habitat Use Area

Extirpated Wilderness forests

Increasing Mountainous areas

Extirpated Remote mountainous regions

Stable Near water on slopes with
mountain brush, rocky
ridges and cliffs

Increasing Along ,streams, lake
borders and near wooded
areas 'or rock cliffs

Stable Brushy or wooded areas
not far from water

Stable All land habitat types
near water

Unknown Along streams and lakes

Extirpated Remote mountain regions

Unknown Prairie dog towns

Unknown Coniferous forests at
high elevations



'eeles

I It Badger (Taxidea taxus)

l' It Striped Skunk
(Mephitis mephitis)

1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

Status

c-p

c-P

Population
Trend Habitat Use Area

Stable Open grasslands, deserts
and high mountain forests
where prey is available

Increasing Semi-open country of
prairie, brushlands or
mixed woodlands within
two miles of water

! It Spo t ted Skunk
(SDilogale gracilis)

0\ It River Ottero (Lutta canadensis)

A,B,C,D,E,F

A,B,C,D,E,F

c-P

R-P

Stable

Unknowr

Prairies or grasslands
with brushy or sparsely
wooded areas along streams
with boulders

Along streams and
lake borders

Family Felidae
lltBobcat (Lynx tufus)

It Canada Lynx (Lynx canadensis)

! It ( )CougarFeli~ concolor

A,B,C,D,E,F .C-P Declining Rimrock and :Dountain
brush areas

A,B,C,E,F- x-p Extirpated Forested areas in
the mountains

A,B,C,D,E,F C-p Stable Rugged mountains with
forests, cliffs and ledges

Order Artiodactyla
Family Cervidae
I ItMule Deer (Odocoileus nemionus) A,B,C,D,E,F C-p Increasing Coniferous forests, desert

shrUb, mountain brush,
grassland with shrubs and
other habitats where browse
species are present



:necies

! "Hoose (Alces alces)

1 It Rocky Mountain Elk
(Ceryus canadensis)

Family Antilocapridae
.. Pronghorn Antelope .. ,

(Antilocapra americana)

0'\
~ Family Bovidae

"Desert Bighorn Sheep
(Pyis canadensis nelsoni)

"Rocky Hobntain Bighorn Sheep
(Pyis canadensis canadensis)

.. Bison (Bison bison)

Biogeographic
Area Inhabited

A

A,B,C,E,F

B,C,D,E,F

D,E,F

B,C

E

Status

L-P

C-P

L-P

L-P

L-P

L-P

Population
Trend Habitat Use Area

Increasing Mountainous areas,
forests, mountain brush
and willow bottoms

Increasing Semi-open forests,
mountain meadows (in
summer), foothills,
plains' and valleys

Stable Open prairies and
sagebrush or desert
shrub plains

Increasing Precipitous terrain on
mountain and canyon
slopes and rims with
sparse growth of trees

Increasing Precipitous terrain on
mountain and canyon
slopes and rims with
sparse' growth of trees

Stable Desert shrub plains of
the Burr Desert and
mountain brush forest
habitats associated with
steep mountain slopes of
the Henry Mountains
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Game Species of Utah

10 BIG GAME SPECIES

Southeastern
REGION

Southern Central Northeastern Northern

Bison,
Black Bear
Cougar
Desert Bighorn Sheep
Elk
Moose
Mountain Bighorn Sheep
Mountain Goat
Mule Deer
Pronghorn Antelope
Subtotal

20 GAME FISH SPECIES

Arctic Grayling
Black Bullhead
Black Crappie
Bluegill
Bonneville Cisco
Brook Trout
Brown Trout
Channel Catfish
Cutthroat Trout
Golden Trout
Kokanee Salmon
Lake Trout
Largemouth Bass
Mountain Whitefish
Northern Pike
Perch
Rainbow & Albino Trout
Smallmouth Bass
Striped Bass
Walleye
White Bass
Subtotal

x
x
x
x
x
X

1 X

x
.x.
9

x
x
x
x

x
x
x

x
x

13

x
x
x
x
x

x
X
7

x
x
x
x

x
x
x
x

x
x

x
x
x

x
x
~

16

x
x

x
x
x
x
x
X
8

x
x
X

x
x
x
x
x

x
x
x

x
x
X

x
~

16

x
x

x
x
x

x
.x.
7

x
x

x

x
x
x
x
x
x
x
x
x

x
x
x

x

,17

x
x

x
x
x

x
X
7

x
x
x
x
x
x
x
x
x

x
x
x
x

x
x
x

x

17

"



REGION
Game Species of Ut'ah Southeastern Southern Central Northeastern Northern

~(>

9 FURBEARER SPECIES

Badger x x x x x
Beaver x x x x x
Long-tailed Weasel x x x x x
Marten x x x x x
Mink x x x x x
River otter x x x
Short-tailed weasel x x x x x
Spotted Skunk x x x x x
Striped Skunk X X X X Z
Subtotal 9 8 8 9 9

43 MIGRATORY GAME BIRD SPECIES

American Widgeon
.,

x x x x x
Band-tailed Pigeon x x x

0\
w Barrows Goldeneye x x x x x

Black Brant x x
Black Duck x x x
Blue-winged Teal x x x x x
Bufflehead x x x x x
Canada Goose x x x x x
Canvasback x x x x x
Cinnamon Teal x x x x x
American Coot x x x x x
Commdn Gallinule x x x x
Common Goldeneye x x x x x
Common Merganser x x x x x
Common Snipe x x x x x
European Widgeon x x
Fulvous Tree Duck x x
Gadwall x x x x x
Greater Scaup x x x x x
Green-winged Teal x x x x x
Harlequin Duck x

11111
II III

(\



I ffi' I I' (n1r'I )
REGION

Game Species of Utah Southeastern Southern Central Northeastern Northern

Hooded Merganser x x x x x
Lesser SCaup x x x x x
Mallard x x x x x
Mourning Dove x x x x x
Old Squaw x x x
Pintail x x x x x
Red-breasted Merganser x x x x x
Redhead x x x x x
Ring-necked Duck x x x x x
Ross Goose x x x
Ruddy Duck • x x x x x
Sandhill Crane x x x x x
Shoveler x x x x x
Snow Goose x x x x x
Sora Rail x x x x x
Surf Scoter x x
Trumpeter Swan x x x
Virginia Rail x x x x x

0'1 Whistling Swan x x x x xol:-o

White-fronted Goose x x x x x
White-winged Scoter x x x x
Wood Duck -X ...x ...x J. ...x
Subtotal 35 ~o 39 31 ~2

5 SMALL GAME-MAMMAL SPECIES

Abert Squirrel x
Desert Cottontail x x x x
Mountain cottontail x x ~ x x
Pigmy Cottontail x x x
Snowshoe Hare A x A A A
Subtotal 4 4 4 3 3

III I,i

'J'

" .',.............. ~



Game Species of Utah Southeastern

.:'

REGION
Southern Central Northeastern Northern

12 SMALL GAME-UPLAND BIRD SPECIES '

Blue Grouse
California Quail
Chukar
Gambels Quail
Hungarian Partridge
Merriam' s TU~key:., ,
Ring-necked rheasant i

Ruffed Grouse
Sage Grouse j

Sharp-tailed: Grouse I
White-tailed! Ptarmigan
White-~inged: Pheasan~
Subtotal' .

x
x
x
x

Xl~ ,.'.,

" X '
X

X

A
9

x
x
x
x

x
x
x
x

x
9

x
x
x

x

x
x
x

7

x
x
x

x
x
x

x

7

x
x
x

x

x
x
x
x
x

9 I.:

r;'

... / \'

:'.
l.:

.; t--.,

""c~ (
'"I

'....
.'..

I ,....
100 Total Game Speci~s in Ut~h 78

.1.

83 81 73 86

'. .I'" .J.

t·) i'; .,

,.",
t·

t



Table 2. Classification of the ~66 species of vertebrate wildlife that
inhabit six biogeographic areas within Southeastern Utah.

€.
Biogeographic Areas 1

A B C D E F

FISH 14 20 15 15 24 31

Protected-Threatened (0) (1) (1) (1) (1) (1)
Protected-Endangered (0) (3) (2) (1) (1) (2)
Protected-Nongame (10) ( 11) (9) ( 10) (12) (16)
Protected-Game (4) (5) (3) (3) (10) (12)

AMPHIBIANS 6 5 6 7 7 10

Protected-Nongame (1) (1) (1) (1) (1) (2)
Unprotected-Nongame (5) (11 ) (5) (6) (6 ) (8)

REPTILES 18 14. 15 14 21 28

Unprotected-Nongame (18) (14) (15) (14 ) (21) (28)

BIRDS 242 244 242 235 251'. 262

Protected-Extirpated (1) (1) (1) (1) (1) (1)
~. Protected-Threatened (0) (0) (0) - . (0) (0 ) (0 ),.---- -~ (2) (2) (2) (2) (2) (2)Protected-Endangered

Protected-Nongame (199) (202) (202) (193) (208) (217)
Protected-Game (39) (38) (36) (38) (39) (41)
Unprotected-Nongame. (1) (1) (1) (1) (1) (1 )

MAMMALS 84 80 80 65 66 90

Protected-Threatened (0) (0) (0) (0) (0 ) (0)
Protected-Endangered (1) (1) (1) (1) (0) . (1)
Protected-Extirpated (2) (2) (2) (0) (2) (2)
Protected-Game ( 18), (19) (19) (12) ( 16) (19)
Unprotected-Extirpated (0): '. (0) (OL~. , ' (0)' (0) (0). .. .

Unprotected-Nongame (63) '-(58) (58) (52) (53) (62)
; .

," .: ..
. "'-

Total Protected Species 277- ::::. 286 279 -263 ". 293 317......
:"..

TOTAL: 364 363 358. 336 369 421. .
··.·1 ~.__ '_•.

. ' ..... , '''j .

1 ...
t --::1

Biogeographic areas of southeastern Utah!.-·
-.,.IJi.' . A- Wasatch Plateau east of Skyline Drive'

B- West Tavaputs Plateau
C- East Tavaputs Plateau
D- San Rafael Swell and Desert
E- Henry Mountains and Burr Desert
F- Mountains and Deserts south of 1-70 in Grand and San Juan counties

66
...
...:,:;



VERTEBRATE SPECIES OF WILDLIFE HAVING HIGH INTEREST TO THE
STATE-OF. UTAH

~ .... ~.~tJ~·_~.

Class of Animal

St~tewide1 SER 2

- . t.. _ .;-1

Number of s ec1es

Valley Camp of Utah

Fish

Amphbians
L .

Reptiles

Birds

. Mammals

TOTAL

:~.~ : -.0::

10

"61:"

4

·95

.' 40

. 161-- ..

2

1

2 . ;;:;::-1 ...
-~""\ (

',.' ....." "': "..-

23 ':3;. ' .•
.~; ... ....-~...

13

.:: ::02
'. 51 .':" ..;. .

'..f~ ~:;r,!!. ~ .~~ ._':._._ ~.~. ~:' _ I.":'. ";,fY;:'r
'-~- .i: '. ,.:. ," "',' '. ~tf :.J~= ~'I ~-:- ,'•. -. .:' _~'-. •

L Utah Division of Wildlife R~5;ourceso:a·s..-the state ,of Utah'.s "wildiife authority
~recognizes 111 speciesb{Y~rtl~brafe" wllcil!fe that inhabit tl{e~Jii{te as being..,. .-".., .., . .... ' .., - ..,.., - .
of high interest. High interest,wildlife represent all game spe.c.ies and all
species having signifiqant'economic i~portance from either'~--'co';nsumptive
or nonconsumptive perspective or special asthetic, scientific or educational
values.: This.list includes all federally listed threatened.or endangered species

•• ' . ) ._~. .. .!- ....l , • \~ ...1 ~:' :~ :1'.~ ~~." .; ~-~.

of wllcUife .0' .. .,.._~':,;- "1 - , .. AY' .. '_.'" ... .., - .>i.... • ,...... . •.
-~ --'--::.; :1.."',,_, ::-> .... o",;z, .,".""'.·""kl~n .e..~,t •• ;>, . ",' t: ,. . ....::; ""

.::::1 . ~:~C-L;; _~ ;;;j'f: i} c",i~·;·;=';~i':!~C~· ~,;~(Sh, ~.~: ~~'':$~;':-;';-:'.~-'~ ",=~:'~-~~0;'~:~~:
2;. Evaluation 'bf data p~sented In,V~a~~ piv.!.s;fRnw.g~Wl1dllf~:~~.~oNf~E.:publlcation

No. 78-16," Species List o! Vertebrate Wild-llfe '!hat Lnhablt Southeastern Utah"
shows that 161 'of th'e211 ~ species of the states high interest wlldllfe inhabit

-. -_.". .. ",'. ....
the Southeastern Regi-on{SER) .Gfthestate on occasIon or d,uring different

. .:. '. ... ..; ". .'
seasons of the year.. . -, -'

! ~ ...
"

h, c'~lr ,::'ftb1:.'j6~.'rt;~;~~':1'q(t~-!

f::.,'C"qi4;A.Q;',," lj"~:.':·~" ...A

&.7
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Commur:i:~.. ;';I!clrr.. SC'r-;:zcel:'1 ~r:t"Tonm ..n re! HeeH/;
-- r emIl:.. Heal/I: Serl'ice,
:. Heelth CeN! FinencinE
- end S/enderd!

STATE Of UTAH"

DEP_-\RTT\·lEKT OF HEALTH
DIVISION OF ENVIRONMENTAL HEALTH

150 ;rest t\orth Temple, P.O. Box 2500, SahLake City, Utah 84110.

533-6108
August 17, 1981

5. TIE 2.2 miles of haul road sharee ....·itn ::ltner comparu.es
snell ~e paved no later tnan Se~ter.~e= 1, 1982. In the
il~e:i~, the road shall De che8ically stabilized to
~i~:mize fugitive emissions. A record/log of all
:'reatiilents inclutin; date, 2::iOi.:!1t c.nj location snaIl be
ke~: a:id maoe 2veilat:le to tne ~xe:u:'i·...e secretary upon
=e:'..Jest.

4. S~c::<er tuje dust flc;:'s shall be :re~laced as neeoeo ..

3. Tne conveyor ski:::-':.bcaTos shell be ;:=c~e=ly pcsitione:::i
~:le~ transporting coal ane be =eplE:e~ as needec.

2. Tne conveyor heae chutes, re=laim tJ~nel feeter chu~es

ail: vi:,rator feeDer discharge chutes shall be to:'e.ll.y
e~closed ane maintained in gooD Gpe:a~:~g condition .

R£: Air Quality Approval Orcer
for Increase of Coal
Production

1 .. :~e conveyor hood sections s~cll be sec~rely positioned
W:len trans~ortin; coal and ~e ffiEin~cineo in gOOD
c~=rating condition.

-14A-

Trevor G. W~iteside

Valley Camp of Utah, Inc.
Scofield Route
Helper, UT 84526

Dear Mr. \'{~_: :'eside:

This air quality approvel orcer authorizes the increase in
productio~ as proposed in YOUT notice of inten: dated ~~rch 26,
1981 wi th t:le following canoi tions:

On April 3C, 1981, the Executive Sec:retary pu::~ished a notlce
of intent t8 approve your increase in coal ~=oductiDn from
1.2xl06 tans/year to 2.25xl06 tons/year. Tne 30-cay public
:om7r~nt perioD expired on ~ay 30, 1951 and no co~oents were
recei \/ed.Ii
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Trevor G. Whiteside
page 2
August 17, 1981

6. The unpaved sections of haul roads not covered in
condition US shall be chemically stabilized as
necessary with 'dust suppressive material. A record/log
of all treatments including date, amount and location
shall be kept and made available to the Executive
Se~retary upon r~quest.

7. All conveyor transfer points shall be equipped with
water sprays.'

8. The opacity of the crushing plant baghouse shall not
exceed 20%. The baghouse shall be maintained in good
operating condition~

9. No visible emissions, except from internal combustion
engines, shall exceed 20% opacity as per Section 4.1.2,
Utah Air Conservation Regulations (UACR). Visible
emissions from diesel engines shall not exceed 20%
opacity except for starting motion no farther than 100
yards or for stationary operation not exceeding three
minutes in any hour according to Se~tion 4.1.4, UACR.

10. All surge bins for loading of trucks or ~ailroad cars
shall be equipped with a telescoping chute to minimize
the fall distance of the coal.

11. Total annual production of coal fro~ the two mines and
crushing plant throughput shall not exceed 2.25xl06
tons without prior approval from the Executive
Secretary according to Section 3.1, UACR.

12. The Executive Secret~y shall be-notified when monthly
production reaches full capacity as a co~plian~e

inspection is required.

You are considered a minor source for p~p~ses of the PSD
regulations and will not require a permit f=om EPA/Region
VIII. However, for state pu~poses you are a major source .

-14B-
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According to Section 3.9, UACR, a fee for the cost associated
with processing this permit is required to be paid to the State
of utah upon receipt of this approval order. The final costs
are attached. .

~.(/
. Brent. C. Bradfo#!:(

,Executive Secre~a.ry

utah Air Conservation Com~ttee

DR:jw
cc: SouthEastern District Health Dept.

EPA Region VIII (D. Kircher)
enclosure
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- The Office of Surface Mining has pointed out some serious problems
with this report and others. The Preservation Office of Utah would
like to suggest to Oil Gas & Mining and the Office of Surface Mining
that a meeting be set up to determine some specific guidelines that
can be dealt with on a systems basis rather than individual cases.

The Preservation Office is aware of the December 22, 1980 letter
submitted to Coastal States Energy by the Office of Surface Mining
concerning the adequacy of the report for submission. Our office
agrees that there are many technical· errors in the' report.
However, since the cultural resources are not eligible and there ~s

no adverse effect, the mine plan should be approved.

SlA1E Of UlAH
OEPJ.~l~E"'l Of CO'''''''UNIlY "'0
fCOUOl.AJC DE VE l Q'>ME NT

~flVIN 1 SMIlH~IREC1OR

J:)7 WtSl <'NO SOVTH

WllAKE CITY, UlAH &4101

TtLEPHQNt 1101/533-5755

Division of
State History

/Ul..H Sl ATE HlS1ORICA:. SOCIETYl

': t: J .:J•••.e~ • E·l.:..ctn L~:r-:iI~lJt' • 1r :-z-: G ,t -:,·· • .,0,.··
tc. : S ':0'.sor. • [I.l ..!'.A!':"'. Chlht" • \'&' ;."" n O.r&..~c.
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c,t : G C.i:on • \':~ .• -!' f( t't .::. • ...~ t--Z PJI:".' ,c,:a5 •

RE: Skyline Mine - Coastal State's Energy Company, Carbon
County, utah

January 7', 1981

Dear Mr. Smith:

James W.Smith
Division of Oil, Gas and Mining
Department of Natural Resources
1588 West North Temple
Salt Lake City, Utah 84116

The staff of the Utah State Historic Preservation Officer has
received your letter of October 24, 1980. The staff, having
reviewed the submitted report by Archeological Environmental
Research Corporation, entitled "Archeological Surface Evaluations in
the Skyline Project in Carbon and Emery Counties,ft has determined
that the report is adequate to determine mitigation of impacts of
the proposed operations on historic and cultural resources. Because
of the 1 imi ted number of resources and the des'cr ibed no adver se
effect upon them in the Skyline Mine project, it is felt that this
report could satisfactorily be submitted as part of a mining program
as outlined by the Memorandum of Agreement between the Division of
State History and the Division of Oil, Gas and Mining.
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Should you need assistance or clarification, please ·call or write Jame·s
.L. Dykman, Cultural Resource Advisor, or Wilson G. Martin, Preservation
Development Coordinator, Utah State Historical Society, Preservation
Development, 300 Rio Grande, Salt Lake City, Utah 84101.

Sincerely,

7ht:">~:.~~~~~(
Melvin T. Smith
Director and·
State Historic Preservation Officer

J'LD:jr:C942CB
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cc: Office of Surface Mining, Attn: Bill Killiam, Brooks Towers, 1020
15th Street, Denver, Colorado 80202
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ABSTRACT

In the summer of 1980, the Archeological­

Environmental Research Corporation conducted an intensive

cultural resource evaluation for Valley Camp Coal Company

of Utah in the Pleasant Valley-Eccles Canyon locality south

of Scofield, Utah. The survey consisted of a corridor

evaluation extending from the proposed mine facilities in

Whiskey Canyon to the Utah No. 2 Mine location.

A total of seven historic cultural resource sites

is situated within, or adjacent to, the project area.

These sites include four mine portal serviGe areas, one

sawmill site, and two cabin foundations. One of the seven

sites is considered to meet the minimal criteria of

eligibility under 36 CFR 60.6.
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Dhapter I ~ INTRODUCTION

A. General Data on the Project

In the spring of 1980, the Archeological­
Environmental Research Corporation (AERC) of Salt Lake
City was contacted by Vaughn Hansen Associates, a Salt
Lake. City consulting firm, on behalf of Valley Camp of
Utah, Inc~ and contracted to perform an intensive.
cultural resource evaluation of mine portal areas,
transportation corridors and service areas relative to
the development of mine facilities in the Whiskey Canyon­
Eccles Canyon-Pleasant Valley l~cality of Carbon County,
Utah. Mine permits involved in this locality include
Belina #1 and #2 and Utah #2. Vaughn Hansen .. Associates
(VB) in conjunction with Valley Camp of Utah, Inc., desirous
of preparing a mine plan application for submission to
federal and state authorities, re~uested 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 .. 36, No. 95, May 15! 1971), and "The Arcpeological and
Historical Data Conservation Act of 1974", which is an
amendment of liThe Reservoir Salvage Act of 1960" (74 Stat.
220). For additional information, please ~efer to the mine
plan application prepared by Vaughn Hansen Associates.

AERC's field evaluations within this project area
commenced in the summer of 1975 when F. R. Hauck began
conducting proposed drill location evaluations for Valley
Camp but in association with Sanders Associates, a consulting
firm with offices in Kaysville, Utah. AERO's consulting for
Sanders Associates (see report for June 13,.July 17, .October 13,
November 28, 1915 and July 11 and August 23, 1976) featured
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specific evaluations,made within the general Scofield
locality although no evaluations were actually conducted
within the present project area.

Beginning in September, 1978, AERC began consulting
for Coastal States Energy Company upon the Skyline Project
which is situated on the west and adjacent to the Valley
Camp p~oject area (see Figure 1). Reports on AERC
investigations in the Coastal States project area were
furnished as CSEC-78-1 (10/2/78), CSEC-79-2 (7/23/79),
CSEC-79-3 (8/10/79), CSEC-79-5 (9/18/79). In 1979, AERC
conducted an intensive surface evaluation of the floor of
Eccles Canyon extending from the mouth of that canyon on the
west into the National Forest l~ds (see CSEC-79-2) •. That
survey includes the entire floor of Eccles Canyon which will
be included in the present mine plan permit application.
During these preliminary cultural resource evalm tions, only
three cult-~al resource sites were recorded in the' general
locality. These sites included two historic campsites,
AERC 270U/1 and 2, and one historic mine portal, service
area, AERC 270N/1. All three sites are .. situated in Eccles
Canyon; however, only the first two sites, 270U/1 and 2,
need be considered in'this report. Site 270N/1 is adjacent
to the National Forest poundary up the canyon from the Valley
Camp project area. No other cultural resources in the Eccles
Canyon-Whiskey Creek locality had been recorded prior to

.AERCt s surface evaluations being reported in this document.
~om July 22-25, 1980, AERC personnel conducted

intensive evaluations of the Whiskey Creek corridor and an
extension of the Eccles Canyon corridor ~'DnjDg north from the
mouth of Eccles Canyon along the west bench of Pleasant Creek
to the existing service area at the mouth of Green Canyon.
Some four historic sites were recorded during this recent
survey. Thus, a total of six historic cultural resource sites
are 8ituated within the Valley Camp mine ~lan permit area.

2
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March 10, 1982

P.eco~endations concerning site significance and mitigatio~al

techniques relative to those six sites are provided in this
:r-eport ..

All surveyed areas relative to the present mine
plan pe~mit are situated on privately ovmed lands ahd no
~ederal antiquities permits have been procUred to conduct
the-1980 research.

The resource inventory area for the 1980 research
involves about three miles of transmission corridor of 60
meters in width extending from the northwest quarter of
Section 30 in Whiskey Creek nor~h through the center of
Section 19 into the bottom of Eccles Canyon and then east
through Section 18 into Pleasant Valley and north in
Section 17 to Section 8 a~d then east to the Utah No.2 Mine
locaiio~ in the northeast quarter of Section 17, Township 13

South, Range 7 East, Salt Lake Base and Meridiap.. At special
request from Valley Camp, AERC personnel also examined the
Nicolitus Bine, the Green Canyon savlIDill site and the Gibson
Mine, all located in Pleasant Valley but outside the
transmission corridor. This project area is situated about
~10 Diles south of Scofield, Utah, with the eastern corridor
paralleling Utah State Highway No. 96 in Pleasant Valley.
T~e Scofield, Utah, U.S.G.S. 15 Minute topographic map shows
the project area.

All field notes and site data are :filed at AERC
headquarters in Bountiful, Utah. Site reports .are being

. submitted to all relevant state and federal agencies as an
appendix to this report. Artifacts collected during the
s~rvey are being curated at the ¥mseum of Peoples and
Cultures at 3righam Young University in Provo, Utah.

~nviro~ent and Locality

The project locality is situated in several narrow
canyons w~ich drain northwards into Sc07ield Reservoir via..

5
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.Eccles Canyon Creek and Pleasant Valley Creek. The general
elevation of the project area ranges between about 7750 feet
at the Gibson Mine to' about 9200 feet at the head of ~niskey

Canyon.
The high elevations in the project area have a

strong effect on the local climate. The precipitation amounts
to about 30 inches annually, but most of this precipitation
falls in the form of snow since the V~yto September precipitation
is only eight inches (Utah Water and Power Board). Elevation
and exposure also determine. the freeze :(ree growing period
which is as low as 20 days per ye~ at the highest elevation,
but not greater than 60 days at the lowest elevations.

The surface geology of ~he project locality 'is
relatively simple. The majority of the canyon's lower surfaces
consists of an exposure of the Cretaceous age Star Point
Sandstone, a formation of marine, deltaic and beach deposits
of inte~bedded s~dstone and shales. Above the Star Point is
e~~osed the Black Hawk Group, a Cretaceous age deposit which.
consists of sandstone, mudstone, shale and coal•

The high elevation places the project locality within
the Montane floral ecozone, but topographic factors create a
mosaic of different plant communities. In the Montane ecozone,
the following arboreal species are typically present in the
project area (Johnson 1970):

...

..~

Common Arboreal
Limber pine
Engelmann spruce
Bllle spruce
Subalpine fir
White' f'ir

Douglas fir
Rocky Mountain

juniper

6

Species
Pinus flexiJ..is
Iicea engelmannii
J?icea 'Oungens
Abies lasiocar'Oa
Abies concolor
Pseudotsuga menziesii

Juniperus scopulorum



, ..

Common juniper , Juniuerus communis
Mountain mahogany Cercocarpus ledifolius
Aspen Populus tremuloides
Serviceberry J~elanchier spu.

Due to topographic factors, the east-facing side and bottom
of "Whiskey Canyon are predominately aspen whereas the ·west­
facing side is a mixture of eYergreen species.

The floral community along the Pleasant Valley Creek
bottom include mixtures of willow Salix sup., sagebrush
Artemisia tridentata, rabbit brush Chrysothamnus nauseosus
~~d grasslands grading into mountain shrub communities.

The project locality is situated in the Northern
High Plateau Subcenter of the Middle Rocky Mountain Faunal
area and is characterized by a wide YaTiety of species. The
mammal species known to exist in the general ·project area
according to Durrant (1952) include the following:

Order Insectivora

Shrews
Order Lagomoruha

Pika
White-tailed

jack rabbit
Snowshoe rabbit
Cottontail rabbit

Order Chiroptera

Silvery-haired bat
:Big brown bat
Red bat
Long-eare.d bat
Big free-tailed bat

Order Rodentia
Squirre1s
Chipmunks

7

Sorex su1'!.. -

Ochotonanrincens

Lenus townsendii
-

Lepus americanus
Svlvilagus nuttallii

Hyotis spp,
Lasionycteris snn,
Eptesicus spp.
Lasiurus S'DD,

Corynorhinus spp,
Tadarida spp.

Citellus spp,
Eutamiu5 snp,
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Northern pocket
gopher

:Beaver
\'lestern harvest

mouse
House
Headow mouse
Wood rat, '.,

Big jumping mouse
:Porcupine
Marmot

Order Ca--r-nivora
Coyote,
Wolf
(formerly in area)
Red fox
Gray fox
G=izzly bear
(formerly in area)
Black bear
Ring-tailed cat
Ermine
Long-tailed weasel
Harten
Badger
S'triped 'skunk
Spotted skunk
Canada lynx
:Bobcat
Mountain lion

Order Artiodactyla
Elk
YlUle deer
Mountain sheep
(formerly in area)

8

Thomomys ta1uoides
Castor canadensis

Reithrodontomvs mega10tis
Peromyscus
Hicrotus spu,
Neotama cinerea
Zapus princeps
Erethizon dorsatum
l~rmota flaviventer

Cani s 1atrans
Canis lupus

Vulpe s fulva

Urocyon cinereoargenteus
Drsus horribi1is

Drsus americanus
Eassaricus astutus
Mustela erminea
Hustela frenata
Yarte s caurina
Taxidea taxus
Mephitis mephitis
Snilogale graci1ia
Lynx canadensis

Lynx rutue
Felis concQlor '

Ceryus canadensis
Odocoileus hemionus
Ovis canadensis



, ,

The montane ecozone also supports a wide variety
of avian species, ~ome of which are summer migrants. Some
of these species, according to Bayvlard et al (1976) include
the following:

Local Avian Species
Coniferous Niche

Red-breasted nuthatch
Golden-crowned kinglet
Ruby-c~o~~ed kinglet
Yellow-rumped warbler
Western tanager

Aspen Niche (Hole nesting2
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 r s hawk
Red-.tailed hawk
Golden eagle
Great horned owl

9

Sitta canadensis (summer)
Regulus satrapa
Regulus calendua
Dendroica coronata (summer)

. Piranga ludoviciana (summer)

Tachvcineatabicolor
Tachvcineata thalassina (summer)
Troglodytes~aedon (summer)
Parus atrica~illus

Suhyrapicus variua
Picoides pubescens
Colautes auratus
Suizella uasserina (summer)
Carpodacus cassinii (summer)
Pheucticus me1 anocephalus

. - (summer)
. Conto"pus sordidulus (summer)
Sialia curTucoides (summer)
Catharus gultatus

Acciuiter gentilis
Accipiter cooperii
Buteo jamaicensis
Aauila chrysaetos
Bubo virginianus
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Those species which migrate into the area from out of the
state are indicated as summer residents. The other species
are nresent during the entire year but generally migrate to
somewhat lower elevations during the winter months.

c. Prehistory and History of the Region

The variety of human cultures which have inhabited
the project region can be examined f"romseveral perspectives.
The temporal continuum extending over a range of 12,000 years
involves such diverse groups as the early prehistoric big
game hunters, the archaic hunter-gatherers, the semi-horticultural
FTemont, the Shoshonean bands, the early historic eA~lorers

and fur trappers, the Mormon colonists, the coal and 'cattle
barons, the final inIlux of fa-~ers, small town settlers, and
merchants. I~nfs social and technological variations mirror
the complexity of" economic means used to exploit the necessary
resources of hls changing ecological system.

The Prehistorig Period
The prehistoric period within the project region can

be subdivided into four main temporal phases: Paleo Indian,
Archaic, Fremont and Shoshonean.
PALEO INDIAN PF-ASE

The Paleo Indian phase began at approximately
12,000 B.P. and terminated by about 7000 E.P., and is generally
divided into three subphases which are known as the Llano,

'Folsom and Plano cultures (Jennings 1974:81).
The Llano culture was characterized by the hunting

of. mammoth d~ing a time period between 12,000 B.:? and
10,000 B.P. Since the LJ.ano culture has been de:fined primarily
:from the excavation o:f mammoth kill sites, very little is known
about the overall subsistence activities of this culture •

. Evidence o:f the Llano culture has been found over
a widespread area in the Intermountain West and Southwest •

10



The Clovis point, a large, lanceolate, fluted spear point, is
the only artifact vlhich can" be used confidently to infer the
presence of the Llano hunters. Clovis points, in association
with mammoth remains, have been found in New Nexico, Oklahoma,
Colorado, Arizona and Wyoming.

Based on these sites, which are characterized by
mammoth-Clovis point association, the core area of the Llano
culture is limited to eastern Colorado, most of New Mexico
and eastern Arizona. However, the Clovis point by itsel~ has
a much larger:distribution. Clovis points,-orvery similar

- fluted points, have been found throughout the entire United
States.

Within the project region of Utah, no characteristic
Llano sites have been found, although several isolated Clovis
points and one fluted point site have been,r~ported. An

isolated Clovis point was reported from Sevier County, Utah
(Tripp 1966). Gunnerson (1956) performed a test excavation on
a small rockshelter in Emery County (42Em8) from which a local
collector had obtained a Clovis point. The test excavation
did not, however, recover any additional Clovis points. An

unusual ~luted point very closely resembling the Cumberland
fluted points commonly ~ound east of the Mississippi River was
found by an amateur collector in the San Ra~~el Swell and
reported by Hauck in 1979 (42Em677).

'The Folsom culture (ca. 11,000 E.P'. to 9000 E.P.)
immediately ~ollowed the Llano culture, bu~ several differences

, in subsistence and arti~acts allow a clear distinction to be '
drawn. Although the primary evidence o~ the Folsom culture is
also ~rom kill. sites, the ~auna hunted and the projectile points
used are different from the Llano culture. The Folsom point is
a lanceolate, ~luted and usually eared projectile point
generally smaller and th~er than the Clovis point. In

addition," the Folsom point is associated at kill sites with the
extinct Eison antiguus.

11
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Folsom kill sites occur predomin~~tly within the
same region as the Llano core area but isolated Folsom
points are not as widely distributed as Clovis points.
Isolated Folsom points are almost entirely limited to the
High Plains immediately east of the Rocky Hountains. A
total of 11 ~olsom points h~s. been found in Utah but only
one of these, ~ound by an amateur collector somewhere in the
San Rafael Swell, is known from the project region (Tripp

1967).
. The Plano subphase of the Paleo Indian phase extends

from ca. 9000 E.P. to 7000 E.P. The Plano culture, like the
Llano and Folsom cultures before ~t, was economically partially
dependent on large game, bison in particular. However, the
Plano culture is characterized by a great diversity of
projectile point types. Plano culture projectile points are
typically lanceolate, precisely flaked and non-fluted.

A new hunting technique also became "tlidespread during
the J?l~o su~phase, the jump-kill. The jump-kill hunting
technique entailed the driVing of a herd of bison over the
edge of a cliff or arroyo in order to injure or kill the bison.

Evidence of Plano culture inhabitation is predominately
limited to the High Plains east of the Rocky Mountains. The
presence of Plano culture hunters in Utah is not widely
acknowledged.

The presence of Paleo Indian cultures Within Utah was
minimal even during the Llano subphase and tended to decrease

·with time. The slight Paleo Indian utilization of Utah can
possibly be tied to the relative scarcity of the large game

s:pecie~~~~tah comJared to the Great Plains east of the Roc~

Mountains than on the eastern side and, as a result, the
large hexbivorous animals utilized by the Paleo Indian
cultures were present on the Great Plains in considerably
greater numbers.

12



ARCRA.IC PHASE
Because of. the relatively arid conditions of Utah

and the Great Basili, large mammal hunting was not a viable
subsistence technique in that area. The Great Basin and
adjacent Colorado Plateau of eastern Utah were occupied at
an early date by Indian groups who were engaged in a
subsistence pattern dependent on smaller game animals and
the ga~hering of wild plant foods.

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) 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 (Aikens 1970)
in the Great Basin, Sudden Shelter (Jennings, Schroedl, Holmer
1980") in t~e southern \'lasatch Hountains and Cowboy Cave
(JeI'l..nings et· al on. d. ). 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 three phases based on changes in projectile
point types.

" -
The Early Archaic Period begins at approximately

8500 B.P. and continues until about 6000 B.~. Subsistence
during this period was 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
peri~hable materialS. Due to the excellent preservation, it

13
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is known that the spear thrower (atlatl) ~~s 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 Early Ar9haic Perio~ was characterized by four
types of dart points, the Pinto, Humboldt, Elko and the
Northern- ~ide Notch. (Holmer 1978). During tbi.s time period,
the Elko point type had a limited areal extent confined
primarily to the northeastern Great Basin and the northern
Colorado ~lateau. The Pinto and Humboldt points, generally
found in close association in archeological contexts, had
the same distribution as the Elko points, but are also found
in sites in southern and central Idaho at this time period.
The Northern Side notch point had a very wide distribution
during the ~arly Archaic period encompassing the northern
Great Easin, Columbia Plateau, Northern Colorado Plateau and
Great Plains •

The }liddle Archaic Period began about 6000 E.P. and
ended about 4500 B.P. Subsistence techniques and the
utilization of caves were the same as during the Early )~chaic

but dart· point styles changed and also.d~versified. Dart
points such as the Rocker Side-notche~, Sudden Side-notched,
McKean Lanceolate and San Rafael Side-notched were
characteristic of this ~eriod (Holmer 1978). The Elko point
continued to be used during-this. period in the same areas as
it had been ..during the Early krchaic period. Although the
Rocker Side-notched and Sudden Side-notched .points were limited
in their distripution to central Utah, the McKean Lanceolate and
San Rafael Side-notched styles had wider distributions including
the Great Plains at this time. Another point style made its _
appearance during. the Middle Archaic, the Gypsum point (Holmer
1978). This point style was very common in the southern Great
Basin an~ northern Colorado Plateau and cont~ued to be utilized
through the end of the Late Archaic period•

. .
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The Late Archaic period began about 4500 B.P. and
ended at roughly 1700 B.P. Subsistence techniques were
essentially unchanged'from the earlier Archaic periods and
the utilization OI the Elko and Gypsum points styles was
continued although the latter style is generally limited in
its occurrence to the southern half of Utah. At the, end of
the Late Archaic period, two new technological developments
occurred which mark a significant change in prehistoric
subsistence patterns: the introduction of corn and the bow
and arrow.

Evidence OI corn horticulture in the latter part of
the Late Archaic period has been found at several locations:
Cowboy Cave (Jenningset al in p'reparation), Cottonwood Cave
in western Colorado (Hurst 1948) and Clyde's Cavern in central
Utah (Winter 1973, Winter and. \'lytle 1974). 'A:t all three
locations, corn caches were found which dated generally between
1600 B.P. and 2000 B.P. The very late portion of the Late
Archaic period also witnessed the advent of the bow and arrow.
At Cowboy Cave (Jenn1ngs et al n.d.b), Rose Springs arrowheads
were recovered from the uppermost level. and were dated about
1700 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 a=tlatl was the universal Archaic hun~ing implement

until the very last centuries of the Late _~chaic period.
However, t~e advent of the bow and arrow around 1700 B.P. does
not seem.to have eliminated the utilization of the atlatl
during the late Archaic. Gypsum dart points continued to be
manufactured even after the appearance o! Rose Spring arrowheads
at Cowboy Cave (Ho1.mer in Jennings et al n.d.).

15
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addition, Anasazi tradewares are considerably more prevalent
in the Fremont culture sites than in the Sevier culture sites.

The unnamed plains-derived culture of nar them and
northeastern Utah existed from about 1300 to 650 B.P. (¥adsen
and Lindsay 1977). This culture was dependent upon hunting
of bison and the collecting of wild plants. The dwellings
are normally shallow basin structures without any clear
evidence of the type of superstructure utilized. Unlike the
coiled pottery of the Sevier, Fremont and Anasazi cultures,
the unnamed culture produced pottery by the paddle and anvil
techniques. It is important to note that there is a
considerable spatial overlap of the unnamed culture and the
Fremont culture traits in the northern portion of the latter's
distribution. There is insufficient data at the present ~o
determine whether the spatial trait overlap is due to alternate
occupation, simultaneous occupation by the two cultures or a
combination of these two possibilities.

R~ting activities among the Sevier, Fremont and
tu~amed cultures are evident from the many varieties of small
arrowheads which have been recovered from excavations. Small
stemmed corner ~otched (Rose Spring) arrbw points are present in
the earlier phases of all three cultures, but after about 1100
B.P., numerous regional variants developed. Side no~ch arrow
point styles (Bear River Side-notched and Uinta Side-notched)
were common in the northern part· of Utah while Parowan Basal­
notched and Bull Creek arrow point styles were common in the
southwestern and south central portions of Utah respectively.
The Bull Creek points are of particular. interest because they are
found in high ~requencies at both Kayenta Anasazi sites in

southern Utah and Fremont sites along the east side. of the
Wasatch.Mountains· (Coombs Village, Bull Creek sites, Snake Rock·
Village, Old ''loman and Poplar Knob) and probably indicate the
reciprocal exchange of males for matrimonial purposes (Holmer
and vleder 1980).

16



Dart points, the Elko series and Gypsum, in

particular, are also found in association with Fremont sites.
This association has been used by Sch~oedl (1976) to verify
the indigenous development of the Fremont culture from Archaic
antecedents. Dart points, during the Archaic, were used as
both projectile points and knives (Weder in Jennings.et al

n.d.)" but their function in the Fremont context has not
yet been eyaluated.

In reference to Utah, the Mesa Verde and Yzyenta
variants o:f the Anasazi culture are of particular importance.
The San Juan lmasazi culture .......as centered around the Foux
Corners area where Colorado, New 'Mexico, Arizona and Utah meet.
The Kayenta Anasazi inhabited the extreme southern periphery
of Utah from the San Juan River'west to central Utah. As has
already been noted, Kayenta influence is particularly evident
in a narrow band of sites running from Coombs Village northwards
past the Henry Hountains to the Snake Rock Village site adjacent
to Interstate 70 on the east side of the Wasatch Plateau.

SHOSHONEAN PR~SE

The Shoshonean populations, who were the sole
inhabitants of utah' at the time of Euro-American contact, have
been in the northeastern Great Easin region since approximately
650 E.P. Tbeir origin h~s been the subject pf considerable
controversy, however. Several hypotheses have been expressed.

One hypothesis maintains that the Shoshoneans came
. from the southwest of the Great Basin at about the time of the
dispersal o~ the Sevier, Fremont and Anasazi agriculturalists
(Madsen 1975b and Lamb 1958). Gunnerson's hypothesis (1962)
states that the Fremont, Sevier and Virgin cultures were
Shoshonean people~ who had taken up horticultural and ceramic
techniques diffused from the Anasazi but later reverted t~ an
Archaic ~ubsistence style after a climatic change which made
agricultural subsistence techniques unproductive.

17
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Regardless of. which hypothesis is-correct,

Shoshonean groups (ute, Paiute, Shoshone and Bannock) were
inhabiting the Great Basin into eastern Utah at ca. A.D. 1300
roughly coincident with the disappearance of the Fremont and
Sevier cultures.

The Shoshonean subsistence pattern was quite similar
to the Archaic adaptation. Small familial bands were engaged
in a gathering and hunting subsistence utilizing a wide
variety o~ nondomesticated plant, mammal, and insect species.

Very little archeological evidence is available for
this time period. Two characteristic artifact types can
generally be associated with the ~hoshonean occupation of Utah.
The bow and arrow v~s utilized for hunting and a type. of
arrowhead, the Desert Side Notch point, has been correlated
with the Shoshonean occupation (Holmer and Weder 1980). The
Shoshoneans also utilized ceramics to a small degree.
Shoshonean ceramics are easily distinguished ~rom Sevier,
??emont and ~~asazi wares by the form-erts relative crudeness.
Shoshonean ceramics are typically thic~ walled, have large
temper particles, are.poorly smoothed, ~xhibit little
decoration. and have been ~ired in an Uncontrolled or oxidizing

atmosphere.

The Protohistoric Period

The prehistoric Shoshonean occupation of the
Inte~ountainWest continued up to and thro~gh the period of
Euro-American contact. The Indian groups inhabiting the area
o~ eastern Utah within which the project locality is situated
came to be called the Utes.

PRECONTACT
The Utes are a group belonging to the Shoshonean

(Uto-Azt~can) ~inguistic family of which there are three
brapches: Ute-Chemehuevi, Shoshoni and Mono-~aviotso. The
Ute-Chemehuevi branch includes those groups which came to be

18



known as the Utes, Southern Paiutes ~Dd Chemehuevi. Although,
there is little archeological evidence, the Utes probably
were characterized by' a social organization and subsistence
mode quite similar to all of the other aboriginal groups in the
Great ~asin and Colorado Plateau. The Utes were pedestrian
gatherers and hunters who utilized a relatively large area of
western Colorado and eastern Utah (Steward 1974).

The Utes were grouped into loosely organized bands
consisting of extended families. Leadersp~p was present only
for subsistence task groups. The Utes could be reliably
distinguished from the other con~emporary aboriginal groups
only in terms of linguistic differences.

Group territoriality vas developed only in a
statistical sense. A particular Ute band might consider a
certain area as a home, but_the seasonal round of. each band
was highly variable from year to year. The area 'vith which any
band.~~s most familiar was not exlusivelyutilized by that
band. Intermarriage among the various Ute bands tended to
maintainlilguistic unity but blur the definition of territorial
homeland for any particular band. Except for those Utes who
were utilizing the aquatic resources around Utah Lake, local
populations were small and mobile (Steward 1974).

EARLY CONTACT

-.
.--

The presence of the Spanish colony at Santa Fe by 1598
resulted in the first contact between the Utes and Euro-~~erican

groups. The relationship which developed between the utes and
the Spaniards was consistently friendly and resulted in the
spread of. the. horse among the Ute bands. ~T.hen the Utes obtained _
the horse, ~ change in their subsistence occurred. The ­
equestrian Ute was able to travel more widely and more effectively_
and concentrate on bison hunting (OtNeill 1973). . ~

. The utility of the horse \'las strongly mitigated by
environmental factors, however. The maintenance o:f a large
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horse her~ required substantial supplies of grass which
generally limited the advantage of the horse to those areas
where grass was plentiful such as western Colorado, the
Uintah Easin and along the western slopes of the Wasatch
Mountains. The supply of grass also determined the
distribution of the bison. The horse was, therefore, not

"equally valuable to all of the Ute bands. The bands in
Colorado were able to support their horses whereas those
bands in Utah, eastern Utah in particular, were unable ~o

utilized the horse effectively and were more likely to eat
a horse than ride it.

Considerable trading activity with the Utes was
occurring during the 17th and 18th Centuries •. Of
particular importance was slave trade (O'Neill 1973). The
Utes were able to conduct slave raids on neigh?oring tribes
(especially the Navajo) because of their equestrian status •
They then exchanged their slaves for horses and other Spanish
goods. Whether the slaves were exchanged with traders
travelling into Ute territory or were driven by the Utes to
Spanish settlements is unknown because o~ the lack of
documented evidence. Until the 1770s, there was little
official Spanish interest in the territory of the Utes.
However, at that time, King Charles III of Spain decided
that an exploration of the areas.north of Santa Fe would be
beneficial to Spanish control. His developing interest was
a reaction to the growing influence and explorations by the. .
British and French in the West. Charles III felt that it
was important to ensure control of trade by the Spaniards
since he considered the British and French traders as a
threat to Spanish rule (O'Neill 4973).

The first documented Spanish explorati'on of the area
north of Santa Fe was the Dominguez-Escalante Expedition of
1776-1777. This expedition was also the first officially

20



sponsored exploration, the purpose of which was to find a
route between Santa Fe and the Spanish settlements in
California. Although.the expedition was unsuccessful in
reaching its goal, it did extensively explore the
territory occupied by the Utes who, in all recorded instances,
welcomed thEf Spaniards.

A trail was eventually established between Santa Fe
and California which came to be known as the Spanish Trail.
The origins of the Spanish Trail are obscure;
however, this trail was probably utilized in prehistoric times
as evidenced by its association with archeological sites.

LATE CONTACT
:Beginning in the early 1800s, the fur trade became

active in Utah. The Arze-Garcia expedition traded for furs
with the Utes at Utah Lake in 1813 and soon thereafter trauuers... -
began to actively exploit the area. Etienne ~rovost was a
member of the Chcteau-DeMun exploration of 1815 to 1817 and
s~bse~ue~tly founded his own trapping company which operated
primarily within ute territory. He was subsequently killed by
the Utes near the site of the city which now bears his name,
Provo (OtNeil~ 1973).

During this time, more detailed information on the
Shoshonean peoples of th~ area was recorded. In particular,
specific Ute bands are mentioned with reference to their
respective territories. Within the project region, the
Weeminuche band conducted its yearly rounds (OINeill 1973).

The Adams-Onis treaty of 1819, which gave Mexico
its independence, resulted in an influx of Americans to
Santa Fe. Most of the Americans came to engage in trapping •.
The newly arrived,trappers caused a considerable increase in
traffic along the Spanish Trail and an increase in competition
for the ~vailable fur resources. This competition was not
welcomed by the Utes, who were no longer consistently
friendly with the Euro-Americans.
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Although there were a large number of indep~ndent

___ :tra:pp~rs op_~~a ting in U~ah, their activiti es ~a~e-E~t __?een
well documented. Antoine Robidoux was an important trapper
who by 1824 was operating primarily in the Uintah Mountains.
William Ashley and Peter Skene Ogden were trapping in the
northern Ute territory during the summer of 1824 and, at about
the same time, Jedediah Smith was exploring eastern ute
territories to evaluate their trapping potential (O'Neill

1973) •
The growing traffio along the Spanish Trail had an

important effect on the local Ute bands. Wakara, a
Tumpanuwache leader, became quite powerful in the 1820s by
conducting horse raids in southe!n California and returning
to Utah by way ot the Spanish Trail (Lyman and Denver 1970).
He enhanced his power and wealth by exacting tribute from
traYelers along the trail and by the trading of stolen
horses and Pahva~t and Paiute slaves (O'Neill 1973). In

addition, Wakara and his band actiYely engaged in fur trapping.
By the late 1830s, there was considerable competition

for the fur resources of Utah and western Colorado. Robidoux
established a permanent fort and trading center in 1837 near
Whiterocks· in the Uintah Basin to capitalize on the beaver­
laden streams of the Uintah Nountains.

The prosperity of the _fur trade was not destined to
last very long, howeyer. The fierce competition over trapping
areas led to widespread disruptiveconflicts; a:ld, most
importantly, the demand for furs used to make the beaver skin
hats which were fashionable in Europe and the eastern United
States declineu rapidly about 1840 as the fashions changed.
Fort Robidoux was_ burned in 1844 by the utes who apparently
bl~ed the trappers for the declining value o~ thei~ furs
(O'Neill 1973; Lyman and Denver 1970).

The decline of the fur trade had a serious impact
on the Ute bands of Utah. The entire economic base of the
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Although several bands were responsible for these raids,
one man by the name of Black Hawk became the IOCUS of the
blame for all the raiding.

The areas east of the Wasatch Mountains remained
under Ute domination for several years. A Mormon attempt
to colonize at Hoab was undertaken in 1855 but the Hormon
settlers were harassed by the Utes and forced to return to
Salt Lake City. It was not until 1877, by which time the
Utes had been removed to the Uintah Reservation, that Mormon
colonists were able to safely settle east of the Wasatch
Mountains (OINeill 1973).

The Historic Period

The history of the east-central coal areas of
Utah begins with the exploratiop and colonization efforts of
the Sp~ish during the last quarter of the 18th Century. East­
central Utah was first explored and mapped by the D?minguez-
~ - 0 ..,.. "., J' °h 17 M 6 1777' 't -f''' t ~bsca~an~e LXpeQ~~~on o~ ~ e {- .lnl s e~Ior s vO

establish a line of communication between the Spanish
settlements of New Mexico and. Monterey, California (Miller

1968).
Though the Dominguez-Escalante Expedition failed to

achieve this end, subsequent attempts from the New Mexico
settlements and the travelings of Sp~~ish and American fur
trappers, traders and frontiersmen. resulted in a connecting
route kno\'m as the Old Spanish Trail (Miller 1968 :~lap 20).

Along this route, which came up from Santa Fe through the San
Juan country, across the Colora.do River at Hoab, over the Green
River at the pr~sent site of Green River, across the San Rafael
Desert into Castle Valley, then scuth through Salina Canyon to
southwestern Utah and southern California, passed thousands of
horses and numerous trading, trapping and Indian slave trade
expeditions (Miller 1968).
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By the 1830s, the trail was well established, portions
of its route being ~ollowed in 1853 by explorer, John C.
Fremont and government surveyor, John W. Gunnison, who reported
several sets of well-worn tracks near Green River where
Interstate 70 presently runs. Other sections of the trail
still remain near the Big Hole Wash in Emery County. The
primary route of the Old Spanish Trail, plus divergent trails
to utah Lake, Fort Robidoux and Fort Kit Carson, brought the
first extended contact into the project area (Miller 1968:
Y.ta.p 20).

Though forts and trading posts were scattered
sparsely through southern and central Utah, the first attempts
at organized settlement were un~ertaken by the Mormon Church.
In 1855, the Elk Hountain P1ission passed southward tlrrough
Castle Valley to the area of }loab intending- t9 establish a
permanent settrement, but Indian hostility forced a quick
retreat. The combination of hostile Indians, the desolate
appearance of the region, the 1:ardships involved in secuIi ng
sufficient water for irrigation and doubts about the quality
of the soil caused further attempts at colonization of the
eastern area of what was th~n Sanpete County to be dropped for
over 20 years (McElprang et al 1949:16).

At a priesthoo~ meeting at Mt. Pleqsant on
September 22,.1877, encouragement ~as given to settle Castle
Valley; soon after 75 men from Sanpete Stake were called with
Christian G. Larsen as leader. Very few responded, however,
because· of the aforementioned reasons. Orange Seely was
subsequently given the responsibility of superintending the
founding of settlements and another call for colonizers was
issued by the Church in the fall of 1878. Some of the
earliest settlers of the area who dwelt in dugouts in. hills or
washes un~il log houses could be erected were Elias and John
Cox, Ben Jones, William Avery and Anthony Bumbel. By ~he fall
of 1878, the crops were sufficient and the situation stable
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enough for the families of these men to join them, a sure
sign of an intent to remain (McElprang et al 1949).

Work progressed on the agricultural settlements of
Castle Valley and roads were built through the Wasatch
110untains to the more stable areas of western Sanpete County.
Additionally, in the fall of 1878, the "Star-1"JaiIRouten was
opened between Salina and Ouray, Colorado; it followed the
paths of the Old Spanish Trail and the IIGunnison tl Trail of
years before (McElprang et al 1949:19-21).. In just three
years the towns of Castle Dale, Wilsonville, ~erron, Green­
river (Blake), Huntington, Lawren~e, Molen and Orangewill had
been established and the Legislative Assembly in February, 1880,

created Emery Coutny, which embr~ced all of present-day Carbon,
Emery and Grand Counties (Lever 1898:593).

Th0ugh the project region was settled for its
agricultural arid grazing possibilities, it was the area that
.insp';~ed active settlement and set the mining-dominOated
~~dust=ial base that central and eastern Utah retains to the
present.

The first recorded discovery of coal in eastern
Utah was by the Gunnison Expedition of 1853 (Powell 1976:13)
when they located deposits of coal apprOXimately three miles
east of present-day Emery.. The isolated location of the
Gunnison find, coupled with the hope that the deposits already
discovered at Coalville and Wales would prove sufficient for
~he territory I s needs, caused Gunnison IS disocovery to be
Iorgotten. The subsequent failure of the e~Iorts at Wales to
produce good coking coal,and the Union Pacific Railroad's
monopolization and price-fixing on the deposits at CoalVille, °

caused a re-evalu~tion of the potential coal producing areas
east of the Sanpete settlements (Powell 1976:13) •

. As a result, the first effort to exploit the newly
found eastern coal deposits was undertaken in 1875 at
Connellsville in the upper reaches of Hunt~ngton Canyon. The
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Fairview Coal Mining and Coke Company was org~~ized by men
from New York, Salt Lake City and Fairview. Eleven coke ovens
were constructed and the coke was hauled by wagon into
Springville. The expense involved with the hauling and the
questionable quality of the coke produced caused the failure
and abandonment of Connellsville by 1878 after only three years
of operation (~owell 1976:13).

'The next development of coal resources was begun
in the Pleasant Valley area, also in 1875. The Pleasant
Valley Coal Company, headed by Milan O. Packard, constructed a
wagon road from Springville up Spanish Fork Canyon to Pleasant
Valley coal lands in 1876; 1877 saw the opening of the Number 1
Mine in Winter Quarters Canyon (Powell 1976:14). A narrow
gauge rail line was completed from Springville through Spanish
Fork Canyon in October of 1879 by the Pleasant Valley Railroad
Company as the-haul to Springville by the wagon road occupied
four days in good weather while in winter the road was
impassable. This Pleasant Valley area proved to be extremely
productive. The first three large scale mine? in eastern
Utah were established in this area whe~ the Mud Creek ~line was
reopened in 1882 followed by the 1884 opening of the Union
Pacific Mine at Scofield just east of Winter Quarters (Powell

, 1976:15).
From the earliest times, the railroads sought to

control the supply of coal in the territory, e.g., the Coalville
resources and Union Pacific Railroad's control over that source.
During the early 18808 r the Denver and Rio Grande Railroad was
extending its lines from Colorado through Utah. Though
originally graded through Castle Valley and Salina Canyon, the
route of the railroad was altered, going through Price and
Spanish Fork Canyon and thus taking in the rich coal areas of
what was to become Carbon County (McElprang et al 1949:22).

Further expressing its interest in eastern Utah coal,
the Denver and Rio Grande Western (Denver and Rio Grande's Utah
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holdings) purchased the independently owned Pleasant Valley
Railroad Company and Pleasant Valley Coal Company in 1882.

Shortly thereafter; Union Pacific Railroad Company (UPRR)
penetrated the Pleasant Valley area in order to protect its
threatened monopoly on Utah coal (Powell 1976:16). The UPRR
formed the Utah Central Coal Company in 1882 and opened the
Union Pacific Mine near Scofield in 1884. With the Denver and
Rio Grande's Pleasant Valley Coal development (1882), the
establishment of Utah Fuel Company in 1887 and the creation of
Utah Central Coalo! Union Pacific, the railroad companies
almost totally dominated the ownership and production of the
Utah mines until the early 19008 (ReYnolds et al 1948:195).

In 1888, a mine was opened at Castle Gate ~n the
Price River near the mouth of Price Canyon. In about 1899, a
new mine began operations at Sunnyside just.24 miles east of
present-day Price at the base of the Book Cliffs. The
Sunnyside Number 2 Mine also began its production in 1899 with
the coal obtaLDed there, am also at Castle Gate, being
utilized for coking purposes (Powell 1976:17-18).

In 1906, the first of the coal. operations which
would remain free from railroad control began production at
Kenilworth, three miles east of Helper. This enterprise \-{as
financially backed by James Wade aDd F. A. Sweet and was
called the Independent Coal and ~oke Company because of its
unique ownership status. Sweet, one of Utah's most prominent
coal authorities, also opened a mine on the middle fork of
Miller Creek in 1908 and named the camp Ria~atha (Reynolds et al
1948:213). This locality at the foot of Gentry Mountain, about
18 miles southeast of Price, was the scene of further coal
mining development in 1911 when Black Hawk mine was opened by
Brown and E9cles. Just a few miles to the south in northern
Em~ry County, a small wagon mine was purchased by the Castle
Valley Fu'el Company and the tm~1 Mohrland, named from the
initials of the company's four major figures--Mays, Orem, Heiner
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and Rice--was begun. YIT. W. H. Wattis undertook the last
development in this area in ,1916 at \'lattis, several miles
north of Hiawatha on the flank of Castle Valley Mountain.

The decade from 1911-1920 saw an increase in
activity in the coal regions of east-central Utah with many
new mines being opened in hitherto undeveloped areas within
the Utah coal producing regions. In 1911, Frank Cameron
prospected the region around Panther Canyon on the Price
River, and in 1914, the first coal was shipped out by the
Utah Fuel Company which bad leased the properties to
Cameron for development. Cameron also developed and opened
a small camp at the base of Castle Roc~about five miles
northwest of Helper. Located directly on the main line of
the Denver and Rio Grande Western Railroad, the C~~pIS name
was changed many times as was its ovmership. Originally
known as Bear Canyon, it soon was called Cameron, for its
developer, then Rolapp, and finally, Royal (Reynolds et al
1948 :244).

In 1912, Jesse Knight, one of the ~ost prominent
men in Utah mining history, bought 1600 acres of coal land
west of Helper to provide coal for his smeltin~ operations
in the Tintic District. His mine, at what eventually became
known as Spring Canyon, began production in 1913 and was the

. -
first of many mines in the Spring Canyon District, one of the
most prolific coal producing areas in easte~n Utah. Soon
after the establishment of storrs (Spring Canyon), F. A. Sweet
opened another mine in Spring Canyon at Standardville, so called
because it was considered to be the standard for the development
of futUJ;e mining camps. The year 1914 saw the opening of the
Latuda Mine and camp by Liberty Fuel Company while mines were
opened in )916 at' Peerless and Rains. The last mining
deyelopment undertaken in the Spring Canyon District was Mutual
Coal Company's Mutual and Little Standard operations, begun in
1921 and 1925, respectively.
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The final major coal producing area to be opened
in east-central utah was the Gordon Creek District. This
region had first been prospected in 1908, but was really
brought to prominence in 1920 by A. E. Gibson, the
superintendent of the Spring Canyon Mine. Mines were
developed in this area up until 1925 by Consumers Mutual
Coal Company, National Coal Company and Syreet Coal Company.
The operations of all three companies ceased by 1950 (Carr

1972:81).
After the development of the Gordon Creek area,

further work on the coal regions was undertaken in areas
that had been opened previously. In 1922, Columbia Steel
Company opened a mine at Columbia near the location of

. Sunnyside in order to further exploit the excellent coking
coal obtainable from that region. One very· late development
of the same coal veins that supported the Columbia operation
was initiated in Horse Canyon in 1942 by the United States
government to aid steel production at its Geneva plant
(Reynolds et al 1948:252). Both mine and steel plant were
taken over by U.S. Steel after WWII and c.ontinue in 'operation
to the present.

Most of the mines in east-central Utah continued
production through the heavy demand years of WWI and the-
years of prospe~ity that followe~.but a combination of
overdevelopme3t, the increased use of other natural fuels,
rising costs associated with expensive unde~ground haulage
and the Depression of the late 1920s and early 1930s caused
several camps to be abandoned. Among the first mines to
succumb were the long exploited Pleasant Valley mines. Winter
Quarters, near Scofield, was closed down in 1928 while Scofield
and Clearcr~ek experienced reductions of operations during the
early 1920s and 1930s, respectively. Rains was also forced to
cut back on operations in 1930. Despite these setbacks, as of
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1929, there were 22 coal mines operating in Carbon, Emery
and Grand counties, the production of these mines providing
98% of the state's output (Sutton 1949:852).

Economic and production difficulties continued to
plague Utah's coal industry during the decade of the 1930s,
forcing the closure of the Mutual and Mohrland mines in 1938.
World War II brought a temporary respite to the general
downward trend with many mines achieving their highest
production le"Vels during the war years and immediately

thereafter.
The decade of the 1950s signalled the end for a

great number of the eastern Utah'coal mining operations as
the adaptation of coal for new uses was insufficient to keep
pace with this fuel's replacement in many of its traditional
roles. The increasing use of natural gas for heating homes
and heavy industry use and the railroad's switch to diesel
power were among the developments which severely hurt the coal
industry-. This bleak picture has drastically changed with the
advent of America's "energy shortage", and ney technologies
for coal use in the future have caused .an upswing in coal
production in east-central Utah. }lines which were closed, or
kept running with skeleton crews, have begun to increase
operations during the l~st decade and the po~sibility of a new
sustained burst of coal mining actiVity definitely exists
(Alexander 1963:244-247).

D. Previous Investigations in the Region

Archeological research in the Castle Valley locality
began with the Claflin Emerson Expedition. In 1929, Noel Morss.
and Henry Roberts conducted explorations and limited test
excavations under the auspices of this expedition along the
Fremont River and as far north as the Muddy River in Emery
County. Morss' work resulted in the original definition of the

;1



---

...
,.-

r::
r.:

r­
t:,...-
,--
r::
~.­

t::o::-

Fremont cultural entity (1'1orss 1931, Gunnerson 1969). Horss l

description of Fremont sites north of the Colorado River was
an important contribution to the understanding of the prehistoric
horticultural adaptation in the American Southwest.

With the exception of Reagan's description of the
large petroglyph panel in Buckhorn Draw (Reagan 1935), there
were no.,archeological investigations in the Castle Valley
region for the next 15 years. Between 1952 and 1957, the
University of Utah conducted a series of surveys in order to
better define the nature of the Fremont occupation in Utah.
A large number of Fremont sites w?-s located along the east
side of the Wasatch Plateau and several of the sites were
subjected to limited test excavations, including 42Em5, the
Emery Site (42Em47) and Snake Rock Village (42Sv5). Each of
these three sites were Fremont habitations (G1LDDerSOn 1957).
In addition to these Fremont sites, Gunnerson also tested a
shallow rock shelter on Silverhorn Wash (42Em8) as a result of
a local collector's report that a fluted projectile point
resembling the Clovis style had been found eroding from the
shelter deposits. Little additional information was obtained
by the excavation, however (Gunnerson 1956).

In the 1970s, there was a significant upsurge in
archeological activity in the Castle Valley region. In 1970,
three sites endangered by vandalism were excavated by the
University of Utah. These sites, Windy Ridge Village (42Em73),
9rescent Ridge (4-2Em74) and PO\'lerPole Knoll. (42Em75) all proved
to be Fremont habitation sites (Madsen 1975a) dating between
about 980 B.P. and 1260 B.P.

Duririg the follOWing year, the University of Utah
conducteu excavations at Clyde's Cavern (42Em177). Clyde's
cavern was a locus of summer plant gathering activities during
the ~te Archaic period, but the majority of the cultural deposits
~as shm~ to be the result of summer maize cultivation and wild
plant harvesting activities during the sub~equent Fremont
period (Wylie 1972, Winter and Wylie 1974).
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The next site to be excavated in the study area
was Joe's Valley Alcove (42Em693). During the summer of
1974, the United States Forest Service excavated this site
which had cultural strata, dated by Doth radiocarbon and
t)~ological means, from the Early Archaic, Late Archaic and
Fremont Periods (E. DeBloois, personal communication). That
same summ"er, a University of Utah field school excavated ~he

Innocents Ridge site, which proved to be yet another Fremont
habitation locus (Schroedl and Hogan 1975).

During the early fall of 1975, the Antiquities
Section, Division of State History (Utah) conducted an
excavation of a small rockshelte~ as a ~~rt of the cultural
resource mitigation program for Consolidation Coal Company of
Denver, Colorado. ~nis site, known as Pint Size Shelter
(42Em625), had two main cUlt~al strata, one dated to the Late
Archaic and th~ other dated to the early Fremont Period. Both
of these occupations were eVidently the result of wild plant
procurement activities (Lindsay and Lund 1976).

Other Fremont habitation sites, located f"arther to
the south,. have been excavated. These sites include Snake
Rock Village (Aikens 1967), Old Woman and Poplar Knob (Taylor
1957) ~nd the ~ld Road Site and Ivie Ridge Site (Wilson and
Smith 1976). These five sites were all Fremont period habitations
although Kayenta and Mesa Verde Anasazi ceramics were recovered
at low frequencies indicating that there was contact With other
cultural groups located further south.

In addition to these Fremont sites, a deeply stratified
rockshelter (Sudden Shelter, 42Sv6) was found to contain
occupational s~rata spanning the entire Archaic Period, ca.
8000 B.P. to 3000 B.P. (Jennings et a11980). The original
site report indicated that Fremont diagnostics were present on
the site when it was originally documented, but these artifacts.
were no longer pres~nt when the excavat~oris were begun. The
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Sudden Shelter site is of particular importance to the local
prehistory and the prehistory of the eastern Great Basin and
northern Colorado Plateau because of its numerous well-defined
occupational strata which has allowed a fine-grain correlation
between certain diagnostic projectile point types and the
~emporal phases of the Archaic period.

A test excavation of two heavily vandalized
rockshelter sites (42Em959 and 42Em960) in Cottonwood Canyon
conducted by AERC in 1979 seem to mirror the results of the
excavations at the nearby Joe's Valley Alcove. Radiocarbon
analyses have not yet been completed, but projectile point. .

correlations indicate that these two sites were occupied during
the Early Archaic period, Late Archaic aJ:ld, ..most heavily, during
the Fremont period (Weder and Hauck, n.d.) •.

Since 1970, the level of survey intensity has
increased drastically. ~ne various cultural resource inventories
conducted d~ing the 1970s have generally been the 'result of
~2tural resource development programs and are too numerous to
summarize in the present context. Summaries of these
inventories performed before 1978 can b~ found in Sargent (1977)
and Hauck (1979).. The combined inventory results as of 1977
indicate that the majority of the culturally identifiable sites
in the general area are Fremont although Archaic Sites are
also '\'fell represented. Protohistoric Numic sites are present
but rare (Hauck 1979a:110) •

E. Resea~ch Design

AERO's research design which has been de~eloped to
aid in project planning and resource evaluation for the east
slopes of the Wasatch Mountain Range in central Utah include
the follOWing factors:

1. The determination of presence or absence
of a continual sequence of ~aleo-Indian, Archaic,
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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
prehistoric utilization of drainages as access"
routes across the mountain range;
3. the determination of whether any specific
ecozo~e contained a preponderance of prehistoric
cultural resource sites, thus demonstrating any
diversity of preference for different ecozones;
4. the determination of 'ihich types of
prehistoric cultural ~ctivity were conducted in

the project area based upon patter~s in artifact
associations or predominance of par~icular

types of sites;
5." the determination of presence or absence of
early historic Buro-American habitation,
trapping, trade or travel within t~ project
area; and
6. the determination, on a regional level,
of whether the sites in the project area
contained any ~emains, demonstrati~g local
interaction between the San Rafael and SeVier
variants of the Fremont Cultu.::.i:-e•.
Since all research conducted in ~he Eccles Canyon

locality has been oriented to identifying, recording and
analyzing· the historic and "prehistoric remains within the project
locality, only" marginal artifact collection and subsurface
testing has been carried out. No floral, faunal, radiocarbon,
pollen or flotation specimens have been obtained for laboratory
analyses~ Collections have involved only the retrieval of
diagnostic historic artifacts from the vicinity of the Utah ~line.
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Chapter II - H:2THODOLOGY

A. Field Research

During late July, 1980, an intensive cultural
resource inventory o~ a transmission corridor was conducted by
AERC for Valley Camp o~ Utah and the Vaughn Hansen Associates
consulting ~irm o~ Salt Lake City, Utah. This corridor is

associated with the ~leasant Valley-Ylliiskey Creek project area
located near Scofield, Utah.

V. Garth Norman, a staff archeologist with AERC,
was in charge of the ~ield crew which included Monika Williams
and Bunny Melendez. F. R. Hauck, president o~ AERC was.
principal investigator.

The survey area lies b"etween the 7750 and 9200 foot
ele-{ations ASL within several narro'", canyons \"here sur~ace

disturbance relative to transportation corridor development
is planned. Location of the potential construction zones and
the SU-i.~e'y a::'ea is shown on Figure 3.

The purpose o~ the survey ,vas twofold. .An intensive
evaluation o:f the Whiskey Canyon and Pl~asant Valley corridor
segments was conducted to assess the presence and
signi~icance of cultural resource sites which could be
adversely affected by t?e development. These two corridors
are linked by the eastern segment. of the Eccles Canyon corridor
which was evaluated by AERC in 1979 under contract to Coastal
States Energy Company relative to that com~ny's Skyline Project
Mine Plan Permit application •

The second part of the survey was a surface
examination and recording of three historic sites, all
situated in Pleasant Valley. Although two sites, the
Nicolitus Mine portals (AERC 381N/3), and the Gibson Mine
(A~RC 381- N/4), were evaluated by the AERC crew, they do
not l~e within the transmission corridor and no project­
related adverse af:fect is planned for the~e sites.
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Their evaluation was considered importa~t in providing a
complete statement on the presence of iEportcnt cultural
resources situated adjacent to the present project permit
area.

\

A.ll inventoried surfaces in Whiskey Canyon, Eccles
Canyon and on the west bank of I'leasant Valley were examined
by team members performing parcllel transects with personnel
spacing'ranging between 15 and 25 meters. In this manner, a
three mile long corridor of ,:;.bout 60 meters 'width ,-ras
intensively evaluated. Shorter intervals and zigzag
transects were utilized on specific locations judged to be
of high site potential.

A total of four historic sites has been recorded
in the corridor zone. These sites (AERC 270D/1 and 2) include
hro historic 9abin foundations situated at the mouth of Eccles
Canyon 'vlhich \'iere recorded by AERC in 1979 (see report for
CS~C-79-2 d2ted 7/23/79). Site AERQ 381N/1 is the historic
Ut2h No., 1 Mine site which is situated at the northern end of
the corridor zone. The Green Canyon Sa~~ill site (AERC 381N/2)
is located near the mouth of Green Canyon.

Three other historic sites are situated in the
ge~eral area but lie outside the construction corridor zone.
These sites include the Eccles Canyon Coal Hine (AERC 270N/1)
which is situated in the southeast quarter of Section 13,
Tm·mship 13 South, Range 6 East; the Gibson I'line (AERC 381N/4)

. which is situated in the northeast quarter'of Section 8,
To~~ship 13 South, Range 7 East; and the Nicolitus Mine
portals (P3RC.381N/3) which are situated in Pleasant Valley
in "the southeast quarter of Section 17, TO\'lnship 13 Sou"th,
Range 7 East. One mine portal on the Nicolitus site is
situated on the west bank of Pleasant Creek and, therefore,
lies wiihi~ the corridor zone. The remainder of this
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site is situated on the east slope of Pleasant Valley and is
outside the potential construction zone.

All cultural xesource sites were recorned, evaluated,
photographed, sketched and their locations marked on a
Scofield, Utah, 15 Minute U.S.G.S. topographic map. Site
xepoxts will be provided to all relevant agencies as ~n

appendix to this repoxt.

E. Laboratory Research

Laboratory analysis of artifacts was minimal since
historic artifacts were minimally collected Irom only one
site (381N/1). No other artifact or ecofact collections were
made during the surveyor during the 1979 su-~ey when the
Eccles Canyon segment of the corridor was evaluated.

c. ~~tifact Inventory and l~alysis

Tbe following historic artifacts were collected at
the Utah No.1 Mine "site (AERO 381N/1):

1. Cne green wine bottle manufactUred in Milan,
Italy, by the Fratilli Branca Company. This
bottle was manufactured using a three piece
mold, a technique used in the United States
be~leen 1809 and 1885 A.D. The striations on the
body o:f the bottle indi"cate a tuxn mold was used
for that portion. Tvv-in molds "'Tere in use in the
United States bet\'ieen 1880 and 1"900 A.D. These
factors indicate that this bottle was probably
constructed between 1880 and 1915 (c.f. Vienneau

1973:45-46).
2. ~10 pieces of a historic ceramic were collected
in \·:hich the trademark shoi'l D. ELEAKL"'i Ltd., -----,
(3)ngland.
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3. One fragment of a purple, square bottle was
collected which carries the trademark-~POLEOH,

01i7e Oil'.
4. One blue glass insulator was collected which
shows the trademark -ingray-42.
5. One brass, portable gas lantern top was
collected which has the trademark --OY'S DROPPER,

Pat. 5.26.14, 1916.
6. One brown bottle rim was collected.
7. One steel spoon was collected.
8. One square bottle fragment was collected.
This fragment contains -the trademark --FIC
SYRUP CO., __FIC, (PR)ODUCTS (INC.), --(O)R.
9. One "lOoden mount for an insulator was
collected.
Sketches of the wine bottle and the' brown bottle rim

are sho'n'Il on Figure 4.
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Chapter III - CULTURAL RESOURCE TIESCRIPTIONS

A. Site Analyses

A total of seven historic cultural resource sites
is situated in the general project area. Five of these

. . \

sites are either in the potential construction corridor
(AERC 270U/1 and 2) or are partially \'/ithin the corridor
(AERC 381N/1, 2, and 3). These five endangered sites are
indicated on Table 1.

Based upon the definitions of cultural resource
significance (see Chapter IV), none of the seven historic
sites listed in Table 1 are consi~ered eligible for nomination
to the National Register of Historic ~laces (1~) based upon
an archeological evaluation.. Tne significance of these sites
is provided on Table 2. Site 381N/1, the Utah No.1 Mine is a
potential cand~date for nomination to the NRHP, based upon
the available historic information on the ~line. This site has
been given aC?~~S:S-2 rating (see Chapter ~y). The other three
sites are not considered as haVing NRHP potential. The
Nicolitus Mine has been rated a CRRS:S-3 while the t\'/o cabin
foundations were originally rated at the e~uivalent of C~~S:S-4.

Should additional historic data upon these four sites prOVide
information indicating that any site has a -greater cultural
value than presently assigned, the site rating will be
adjusted accordingly ..

Site locations are shovm on Figure 3. This map can
be coordinated with Figure 2 to demonstrate the spatial
relationship of these sites to the corridor zone. Additional
information on these sites is provided in the site reports
'Which are being provided to all relevant government agencies
as an appen~ix to this report.
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Table 1

Cultural Resource Site Summary

AERO 'Permanent Site TvPe Culture
·SIte No .. Site No.

270N/1· Mine Euro-American
270U/1* Cabin, stone

:foundation Euxo-American
270U/2* Cabin, Stone

i'oundation EuIo-American
381Nj1 l1ine Buro-American
381N/2 Sa", mil,l t

corral Euro-American
381N/3 Nine Buro-American
381H/4 Mine Euro-American

Land
ownership

Private

Private

Private
Private

Private
Private
Private

*Sites situated in the corridor ZODe which cQuId be
directly af:fected by tr~isportation corridor development.
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B. Comparative Resource Analysis

Of the fiye sites situated in the transmission
corridor zone, aDd therefore susceptible to adverse affect
during the construction period, site 381N/1, the Utah No.1. \

Mine, is the most important. The Utah No. ~ Mine was
originally begun between 1875 and 1880 when it was known as
the I1udo Creek Hine. This mine "opened on the Castlegate 'A t

coal bed. The south of the mine is at tipple height above the
Tailroad, and in 1923 the coal, which was then being mined for.
railroad use~ was dumped from the mine cars without screening
into railroad cars. This mine was idle for many years after
it wa~ opened and the workings are less extensive than those
of the other old mines of the district ll (Spieker 1931:96).
Extensive sur£ace modification in the site area conducted
during the past 100 years has altered much of the historic
nature of the site. Some historic foundation rubble and
depressions are pTesently discernable as are limited trash
and rubble accumulations situated between the railroad. track
and the paved highway.

The Green Canyon Sawmill site 'o(AERC 381N/2) includes
a cement foundation and wooden rails for the log track. A

ocorral and an abandoned roadbed are associated with this site
which lies behind the Valley Camp of Utah offices.

The Nicolitus Mine site'(381N/3) ~cludes two portals
situated on both the east and west slopes of ~leasant Valley.
°Thissite is situated at the mouth of Eccles Canyon ani is
visible from the highway. The mine portals were opened in the
early 1~20s by John Nic~litus and were worked for about.five
years. °Joe Williams obtained the lease from Nicolitus and
worked the portals in 1931 and 1932 but without success.
Wi~liams'subsequentlysold the lease to John Stone for $1100,
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who unsuccessfully solicited, John Staley and Joe Podbevsek to
reopen the mine. The mine was never again worked because the
veins were too thin ~o be profitable. No coal w~s ever sold
from the mine (personal interviews conducted with Tom Biggs
and John Staley in Scofield on August 29, 1980 by V. Garth

Norman).

Sites AERC 270U/1 and 2 include two historic cabin
~oundations situated on the north ridge at the mouth of Eccles
Canyon•. These sites were originally recorded in '1979 by AERO

whil~ consulting for Coastal States Energy Company (CSEC-79-2).
Both sites are limited, consisting of stone alignments and
minimal construction materials. No trash area was discernible.
Both sites may have been temporary campsites utilized during
the construction of the west portal of the Nicolitu3 Mine

(381N/3).
No prehistoric cultural resource sites or isolated

artifacts have.been observed or recorded in the general project

locality.
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Chapter IV - EVALUATIONS AND RECOHHEl'lJ)ATIONS

A. Resource Significance Evaluations:

An evaluation of site significance for the four
sites situated within the mine plan permit area is presented
in Table 2. Here the site ~uality indicators are presented
with a statement on site condition. The field assessment of
significance utilizing the eRRS system is proYided in the
fourth column. The eRRS system is best explained by ~uoting

Irom the B~1 definition sheet:

Cultural Resource Rating System

The following criteria are established as guidelines.
The Bureau recognizes that the assignment of a
particular rating is a professional judgment; however,
the ration~le of these judgments will be explicit~~

documented as part of the evaluation process.
Assign ~. evaluation rating (S1, 82, S3, 34) to each
site according to the following gQidelines and record
on the ETI1 form 6400-3:

S1. 81 sites are those sites which are
worthy-of preservation in 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; ann/or have
yielded, or have a clear potential for yielding,
highly significant scientific .or educational
information •.

~. 82 sites are those sites which contain
important scientific or educational data but yet
are not worthy of preservation in situ. ~ney' are
generally not particularly unique, representative,
nor do they have important associations. Many
contemporary sites may be 32 sites because, although
they cannot be clearly and immediately assessed as
such, they may become highly significant when
evaluateu from a future historical perspective•

. 22. 83 sites are those sites whose main worth
are their potential ~or contributing data in regards
to solving larger problems, such as reconstruction of
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Table 2

Site Significance

CRP.5
~ Qualii;y Condition Value Rati':g

270N/1 a, g :Poor 3
270U/1* .J?oor 4
270U/2* :Poor 4
381N/1 a, c, g, h :Poor 2
(First .mine

in area)
381N/2· g, h :P'Oor 3
(Saw mill
for 381N/1)
381N/3 g }loor 3
381N/4 g I'oor 3

'*Si~6 €i-tua~ in the corridor zone which eeu.ld· be
dir~ci;ly affected by transporatio~ corriucr d~velopment.

)~C Quality indicators are:

-r.:

t::.

,--
f· ..•

a)

b)
c)

d)
e)

f)

". g) '.
"

h)
i)

size or layout is unique;
quanti ty and/or. quality of artifacts is lmique;
indication of depth;
environmental location is unique;
existence of unique artifacts, arc~itecture,

art or structure;
condition is excellent for preservation of
mater~als 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.
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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.
Only one site is rated as CRRS:S-2 while one site

is of CRRS:S-3 value; The remaining-two sites have been 'given
a CRRS;S-4 rating.

The site (AERC 381N/1) has been given an S-2
value based on the potential for additional information through
archeological excavation. Shoulq future research on anyone
of these sites provide new data relative to significance, the
CRRS rating will be appropriately upgraded.

E. Natio~al Register Criteria of Eligibility:

Application of the National Register Criteria of
Eligibility, defined under 36 CFR 60.6, to each of the ,four
sites that are situated in the mine plan"permit area prOVides
the following information:

a) None of the four. sites is associated with
events that have made a significant contribution
to the broad patterns of our history; or
b) none of the four sites is associated with the
lives of persons significant in our past; or
c) none of the four sites embodies the distinctive
characteristics of a type, period, or method of
construction, or represents the work of a master, or
poss~sses high artistic values, or represents a
significant and distinguishable entity whose components
may lack individual distinction; and,
d) site"381N/1 could yield information of value to
the history of the region. Extensive surface
modification of this site, however, precludes the
Utah mine from consideration as an important and
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intact bistoric site. Any information of value to
the history of the region would have to be obtained
through oral history research and through
archeological excavation. This site should,
therefore, be considered as meeting the standards of
criteria "du of 36 CFR 60.6. The other three sites

.. (270U/1, 2, and 381N/3) are not eligible under the
criteria outlined above.

C. Discussion of Impact Potential on Cultural Resource Sites

Direct impact, i.e., project-related disturbance of
the four cultural resource sites located adjacent to the
potential disturbance. zone could result during surface
modification for road and conveyor belt line development.
The cabin foundations (270U/1 and 2), the Utah No.1 Mine
site (381N/1), ~nd the sawmill site (381N/2) can be easily
avoided during the construction period. The-endangered west
portal of the Nicolitus Mine (381N/3) "is of marginal historic
value and disturbance could occur without causing a loss of
valuable information or historic materials.

Indirect impact of these four sites through
vandalism can be considered a minimal threat to their historic
value. Any valuable or useful lumber or construction materials
which provide an identity to these sites has already been
removed, discarded or destroyed on site.

Table 3 prOVides a summary of the basic adverse
affect potential for all seven historic sites situated in
the general project area.
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Table :?
Cultural Resource· Impact Potential

Site eRRS Direct Indirect Irrroact Afoenj Fi gJ2rp,

Status lm;Dact 1ID;pact Beference

270N/1 3 No Ho ----- 2

270U/1* 4 Not
. probable 'Possible Vandalism 2

270U/2* 4 Hot
'Probable 'Possible 'Vandalism 2

381N/1 2 Not No r Coal' !'1ine
probabl.e Development 2

381N/2 3 No Possible Vandalism 2

381N!3 3 Not Possible ~ansmission

probable Corridor
Development &
Vandalism 2

381N/4 -::; No No Vandalism' 2...

*sites situated in the corridor zone
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D. Recommendations

AERO recommends that whenever possible, site

avoidance procedures be implemented as a means of preserving

the historic resources of the general area (see Table 3).
Should total destruction of anyone of these sites become

necessarYt a ~omplete pho~-raphic documentation of the site
should be conducted prior to disturbance.

AERO would also recommend that an archeologist
be present to monitor the disturbance of any large trash
areas or midden accumulations_since such localities could

contain historically diagnostic artifacts.
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SECTION 1.0 - INTRODUCTION

1.1 General

The following reclamation plan is for Valley Camp of Utah·s Bel ina

Haul Road which supports their coal mlnlng operation located on

Whiskey Creek in Carbon County, Central Utah.

The haul road' i s'constructed on a cut/fi 11 bench hav ing a tota 1 road

width of thirty-four feet with very steep natural slopes above and

below the road. These two facts create several unique problems when

considering reclamation of the road.

This reclamation plan addresses the· removal of the road surface

materials and associated structures and the recontouring of the area

to facilitate the return of the disturbed lands to its pre-mining land

use of limited rangeland and wildlife habilat.

1.2 Objectives

The objectives of this reclamation plan are to eliminate the permanent

road surface and support structures and return the disturbed land to a

condition capable of supporting the pre-mine land use of limited

rangeland and wildlife habitat. These objectives. will be obtained by

recontouring the road surface to re-establish a drainage." pattern

comparable to pre-mining conditions; by replacing the soil nredium and

re-estab 1ish ing an effective permanent vegetation cover.'

The affective area consists of a strip of land approximately 100 feet

wide and 1.5 miles long. Although the right-of-way (ROW) is

approximately 100 feet wide, this reclamation plan will only address

the road surface (34 feet wide); the outslope areas having

0842h/4



F

~
~-
I

'--t=
C

~

',..-
C

J-'-

t=
t=
'--

c::.
t=
>--

I--

E
=

r-
L

E
~

,--

~..-

~

~
,.:.:...;.

~

§
C:::"..

f=
I--

E

~
t::

r=-
E::'...-

E
l::
\

questionable slope stability and the are~ to be re-disturbed to

re-establish the natural drainages. Figure 1-1 is a typical cross

section illustrat~ng the construction of the Belina Haul Road.

Approx imate ly ten acres wi 11 requ ire recontouri ng and/or recl amat ion

activities. The majority of the road outslope areas are considered

stable as final reclamation, as discussed in Section 2.0, and

therefore will not be disturbed. Determination of slope stability is

discussed in det~il "in Section 2.0. The results of a limited

geotechn i ca 1 eva1uat ion concerning the road outs lopes and dra i nage

fills are shown in Table 2.1. Only the potentially unstable slopes

and their corresponding station location are shown on this table.

These station locations were'determined from plan and profile sheets
, .

showing the general road location and grade. Survey station locations

were shown on the map beginning at the mine portal going towards the

Eccles Canyon intersection and ending at Station 83+52.

Reclamatjon activities will be conducted in a manner that will

minimize the potential adverse impacts to the air, water', vegetation,

wildlife, and general aesthetics of the area. This proposed

reclamation plan will establish 'a permanent, diversified vegetation

cover capable of self-regeneration and so,;l' stabilization that will

support the post-mining land use of 1imited rangeland and wi ld1 ife

habitat.

0842h/5
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SECTION 2 - GEOTECHNICAL INVESTIGATION

2.1 General

The geotechnical investigation for the Belina Haul Road was performed

in three phases. Phase I was a site- evaluation of the natural talus

in the local region. Phase II identified the areas considered to be

criticaL Phase III was the slope stability analysis for typical

sections of the road before and after reclamation. Conclusions were

then based upon all three phases.

Soils in this region are consideTed young and primarily consist of

weathered rock high in quartz. The Unified Soil Classification System

would consider this material as SP since it is gravelly sand which is

poorly 9raded and has very few fines. This type of soil has

essentially no cohesion; therefore, it is considered a pure phi (~)

soil which will control the type of slope failures and geometry of the

natural talus s16pes.

2.2 Natural Talus Evaluation

Na tura 1 talus slopes in the haul road area wide ly vary between 30

percent to over 100 percent. By considering the friction angling (¢)

of the soil to be constant across the region" the depth to bedrock

will control the natural talus slope stability,. Shallow soils are

stable at greater slopes than deep soils. The length of run also

plays a major role in the stability of the slopes. The natural talus

in the region was self-stabilizing'due to small ,failures creating a

terracing effect across the hillside. The stabilizing of the natural

talus slopes is still occurring and numerous natural slope failures

0842h/7
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may be seen around the vicinity of the Belina Haul Road. The friction
angle of the talus was derived from the geometry of a recent natural

slope failure. This failure analysis produced a friction angle equal
to 31°. This value is very typical for SP classified soils.

2.3 Critical Fill Areas

Critical fill areas are defined for this discussion as areas which
have localized evidence of recent slope failures, slopes which exceed
the friction angle of the soil, or slopes that have similar
characteristics of recent failures in the region, such as deep soil
horizons. These critical areas are listed in Table 2.1:

TABLE 2.1

POTENTIALLY UNSTABLE SLOPES*

Station Linear Slope' Slope
AREA Location Distance Pre-Construction Post-Construction

1 21+10 to 22+70 160 I 63% 70%
2 24+06 to 29+34 520' 63% 72%
3 30+40 to 32+00 160 ' 55% 68%..
4 37+18 to 44+00 682' 63% 70%
5 51+17 to 52+75 158 • .65% 75%
6 61+00 to 64+12 312' 70% 80%
7 73+00 to 75+60 260' 84% 128%
8 77+18 to 82+46 528' 84% 143%

TOTAL = 2,780 Feet-

*Typica1 Geometries for each one of these reaches are ill ustrated in
Figures 2.1 to 2.8.

0842h/8
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The Bowel Crossing has not been considered to be a critical fill area

due to the reclamation plans in this reach. By removing the top

portion of the fill., this region does not present a slope stability

problem and should remain stable.

2.4 Methods and Results of the Slope Stability Analyses

The ,slope stabil ity analysis was performed using the computer model

STABL 5. Typical geometries before and after reclamation of the

Selina Haul Road are illustrated in Figures 2.9 and 2.10. The

natural talus slope used for model input was set equal to 53 percent

and the talus slope to 68 percent •. The reclamation slope was based

upon the capab i1 ity of a backhoe to reach downslope 25 feet. The

soil density was assumed to be 100. pounds per cubic foot with a phi

value of 31°.

The factor of safety for the ta 1us on the current hau 1 road was

estimated to be .904, which is reasonable since the talus· phi value

input is 31° and no adjustment was made for the irregular bedrock

formation. The ·factor of safety after reclamation- was estimated to

be 1.08, which increases the factor of safety from the original haul

road geometry by 19 percent. This increases the factor of safety to

be greater than most of the natura 1 ta 1us since many of the natura 1

slopes are unstable. Most natural talus slope? i~ the region have a

factor of safety equa 1 to 1.00 for their given geometry. Note that

the failure plane configuration produced by the model shows shallow,

circular failures which are predominant in this region. The very

steep slopes noted in this study were made up of coarser sands and

gravels which have considerably higher friction angles than the soil

used for the typi ca 1 . section modeling. Th is non-homogeneity is

common in young, shallow soils with some deviation· in parent material

and weathering exposure.
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SECTION 3.0 SURFACE HYDROLOGY/HYDRAULICS

3.1 General

Surface water runoff was determined for the seven small drainages on

the Belina Haul Road using the Soil Conservation Service (SCS) curve

number method and the TR-20 Computer Program. Once flows were

determined for each of the drainages, typica1 channels were developed

and the velocity was determined so that the riprap sizing could be

developed. Also included as part of the surface water design are the

_water bars to be constructed along the recontoured road.

3.2 Design Flows

The design storm for the seven drainages shown on Exhibit 3-1 was the

100 year, 24 hour, wh i ch has a ra infa 11 amount of 3.65 inches. Th i s

is based on information developed for the Clear Creek Surrrnit, Utah.

Table 3-1 shows the precipitation depths versus return period for the

Clear Creek Summit Site. The flows were developed based on a Type II

rainfall distribution and are shown in Table 3-1.

Tne major parameters used in determin ing the runoff with the TR-20

model are the drainage area, time of concentration and eN. The time

of concentration is defined as the time required for water to travel

from the most hydraulic point of the watershed to the point of

interest. It is computed by addi-ng together the time for various

segments of the conveyance system. For the mountainousdra inage along .

the Belina Haul Road the time was "estimated following the steps

outlined in the SCS TR-55 publication and consist of- three parts,

sheet flow, shallow conc~ntrated flow and open 'channel flow. The time

of tra~el for each - segment was computed and added together to

determine the time of concentration for the drainage.

0842h/20
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TABLE 3-1

Estimated precipitation depths for various
return periods and durations at Clear Creek,
Summit, Utah (from Richardson (1971).

DURATION

5 10 lS 30 1 2 3 6 12 24
Y.in Min . Min Min Hr Hr. Hr Hr Hr Hr

1 .10 ;, 16 .20 ~28 .35 .• 46 .57 .84 1.08 1.33

2 •12 .19 .25 .34 .43 .57 .70 1.04 1.34 1.65

5 • 16 .24 .31 .43 .5/f .72 .90 1.34 1.73 2.14

10 • 19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45
- .

25 .24 .38 .48 .66 .84 1.08 1. 31 1.88 2.39 2.92

50· .25 .38 .48 .67 .• 85 1. 13 1.40 2.07 2.67 3.29
- ..

100 •27 .42 .53 •73 .93 1.24 1.54 . 2.29 2.96 3.65
,

21
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3.3

Runoff curve number (CN) are based on hydrologic soil group, cover

type, and antecedent moisten condition of the soil. The soils and

vegetat i on maps from Va 11 ey Camps I approved min ing permit app 1i cat ion
(UT-0013) were used to determine the CN value for each of the

dra inages. The USFS has recently completed cl ass ifying their 1ands

and assigning CN values and was contacted to see how values compared.

In general the values computed for the haul road agreed quite ~losely

and were sl ightly higher giving a more conservative estimate of the

flow and were judged to be reasonable for forest lands. Table 3-2

below shows the date used to compute the design flows for each of the

drainages.

TABLE 3.2'

WATERSHED SIZE AND FLOW CHARACTERISTICS

Watershed # eN tc hrs. Area, AC Q cfs

1 60 .49 18.8 6.7

2 60 .35 ' 9.6 4.3
3 60 .74 11.8 3.2

4 (Bowl Crossing) 60 .71 147.8 ,44.0

5 60 .71 14.2 4.0

6 60 .56 25.0 8.3

7 (Eccles Creek) 60 1.37 2087.0 378.

Channel Design

It is proposed in the reclamation plan that the existing culverts

be removed and the ephemeral channels reestablished_ at their

original slope and be protected- with riprap. Figure 3 .. 1 shows a

typical section through the road after regrading and contouring and

the various hyd~aulic data. "

The 'slope will vary from about 15 percent across the road to a
maximum of 65-70 percent along the slope face. To replace the

culverts on five of the smallest drainages, a small "V" ditch will

0842h/22
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