Mid-Term
Permit Review

APPENDICIES - VOLUME 1 OF 2
SECTIONS R645-301-100 thru 600

SCOFIELD ROUTE * HELPER, UTAH 84526 * PHONE [801] 448-9413



APPENDIX 117.200

Proof of Publication

RECEIVE]

FEB 1 11993

DIVISION OF
OIL, GAS & MINING



L AFFID1 msc psl affid for SA
08 5 h 02 05 90

STATE OF UTAH)

AFFIDAVIT OF PUBLICATION

ss.
County of Carbon,)

' i, Dén Stockburger, on oath, say that | am the Publisher of the
I The Sun Advocate, a weekly newspaper of general circulation,
published at Pricé, State and County aforesaid, and that a
Icertain notice, a true copy of which is hereto attached,
was of published in the full issue of such newspaper

for.. o M e, consecutive issues, and that the first

lnewspaper dated the

and thatthe last publication of such notice was in the issue of such

' Residing at Price, Utah

-~ Publication fee, $

Na:a"L Pubtic
HOLLY O CROFTS
Re.w 1, Box 193
Pricg, Utsh 84521
- Commissior. Evpires
Ocobssr 22, 18935
i of Uah

L—‘.—-—J

oo PUBLIC NOTICE
For Filing Underground Mining
Permit Renew. Application .

Valley Camp of Utah, Inc., wishes to advise the public that
" it has filed an Underground Mine Permit Renewal Applica-
_ tion with the State of Utah Department of Natural Resources,
.:Division of Qil, Gas, and Mining, and the Office of Surface
"Mining Reclamation and Enforcement, United States
Department of Interior. Valle( Camp of Utah, Inc. further
advises the public of the following:
- 1. The full name and business address of the applicant is:
M\sfzaéley Camp of Utah, Inc., Scofield Route, Helper, Utah
2. The Valley Camp of Utah, Inc. Mine Permit Area is
- located in Carbon and Emel?' Counties, Utah, apYrorimate}f'
"2 miles south of Scofield, Utah; 20 miles (50 miles by road)
northwest of Price, Utah, and 110 miles southeast of Salt
Lake City, Utah. Scofield is situated in Pleasant Valley and is
accessible by an all-weather road, State Highway 96. This
highway connects with U.S. Highway 6 at Colton Junction,
approximately 15 miles northeat of Scofield, Utah. From Col-
ton Junction, U.S. Highway 6 extends to the northwest to
Interstate 15 at Spanish Fork, Utah. From Colton Junction
U.S. Highway 6 extends to the southeast to Price, Utah.
The Valley Camp of Utah, Inc., property extends from
Green Canyon on the north to Cox Canyon on the south.
8. The land contained within the Mine Permit Area is
described as follows:
T14S R7E SLB&M, Section 7 NW % , and NW ¥ -of NE % ,
Section 6 W % ,and W % of E % , T14S R6E SLB&M, Section
1E% NEY ,andNEY of SE ¥ ,T13SR7E SLB&M, Section
~318W¥ ,and W% of NW¥ ,Section30W% W% ,SE% SW
"% ,and NE¥% NW % ; Section 21 Parts of NW % NW % , Sec-
tion 20 Parts of NE % NE Y% , Section 19S % SW % , NE %
SWY ,andpartsof W% E¥% ,E% NW¥% ,andNE% NE¥%,
Section 17 NE % excluding parts of SW% NE Y% and NE %
NEY ,N% SE¥%,Section16 W% W% ,NE¥% NW¥% ,NW
¥: NE% ,Section9W¥% SWY  Section8EY SE¥% ,anda
Partof SWY% SE % , T13S R6E SLB&M, Section 36 All, Sec-

- tion35Partsof E% E}2 ,andSW¥ of SE% ,Section25E% ,
¢ and parts of W% , Section 24 SE Y and partsof S% NE % ,

NW % NE %,and E 4 SW %
4. A copy of the Mine Permit Renewal Application is avail-
able for public inspection at the Carbon and Emery County
 Recorders’ Offices and the Utah Division of Qil, Gas and Min-
ing, 3 Triad Center, Suite 350, S.L.C., Utah 84180-1203
(801)538-5430. :
5. Written comments, objections or reﬁuest for an informal
conference concerning the Mine Permit Renewal Application
‘may be submitted to: .
. tate of Utah, De ent of Natural Resources, Division
of Oil, Gas and Mining, 3 Triad Center, Suite 350, Salt Lake
City, Utah 84180-1203
estern Field Operations, Office of Surface Mining, Recla-
mation & Enforcement, Brooks Tower Second Floor, 1020
15th Street, Denver, Colorado 80202 -
17Pxiglg(s)heci in the Sun Advocate March 27, April 3, 10 and
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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 1in 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, leboratory testing,
and computer assisted slope stability analyses. This repert presents the
data obtained &uring the course of the investigation, as well as conclusions
and recommendations formulated from that data base and other information
furnished by Valley Camp. ’

31/103 1



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:1V.

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 CME-750 drill machine mounted on an &l1-
terrain vehicle and equipped with 6.0 inch diameter continuous f1light
hollowstem auger and NX-size coring tools. Disturbed sampleé of so0il and
soft 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 dinches. The number of
blows required to drive the sampler one foot (known as the "N-Value") is a
measure of the relative density of cohesionless soils and the consistency of
cohesive materials. Relatively undisturbed soil and soft rock samples for-
laboratory testing were extracted usirg a 3-inch o0.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 dfi1ling medium. Excessive water loss into pervious rock
strata was experienced 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

31/103 2
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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. ’

A1l borings were thoroughly backfilled with soil after groundwater readings
were taken. In the spring, Valley Camp pérsonnel 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. Velley Camp provided buriap bags with- plastic dinner bags for

szmple c¢ollection 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 performéd under the direction of
Valley Camp. The location of this boring is shown in Figure 1. It was
backfilled in the same manner as the four backsldpe borings.

2.4 BORING LOGS: Boring logs were prepared for the four backslope explor-
atory borings, and are included in the report as boring nos. 1 through 4
(Figures 2 through 5). The fi1l 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 stratigraphic wunits; classification and description of natural
soils in accordance with the Unified Soil Classification Syﬁtem; locations
of disturbed, undisturbed, and cored soil and(or) rock samples; core sample

31/103 . 3
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data, including the percentage of total core recovered and the percentage of
core greater than 4 inches 1in ‘length {rock quality desigration, RQD);
pertinent drilling information; and, groundwater data.

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 estimzted
and fracture orientations. were inferred from the sahe stratigraphic unit at

several locations in the cut slope.

The composite 1log 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 cozl loadout chute is included as “B-7" (Figure 8).

2.6 DETAIL LINE MAPS: Two detail line maps or detaijed'mappings of frac-
ture orientations along a measured straight 1ine were made in the cut slope
near the Tloadout chute. The purpose of this mapping was to determine the
orientztion of primary and secondary joint sets and the nature of eny
infillings. These detail 1line maps are shown in Figures 9 and 10. The
locations mapped are identified on the Geotechnical Investigation Site Plan
(Figure 1), as "D1" and “D2".

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

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. |

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

31/103 4



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.

31/103 5



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 Belina Mine cut slopes.

The Belina Mine 1lies 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 1ithology is predominately composed of yellow and gray
sandstones and siltstones with some interbedded shales.

Structurally the mire lies between two northward striking, vertical dis-
placement faults, on the upthrown block of a horst-1ike 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 Valiey Camp personnel and
the observations made for this investigation, the magnitude of the dip s
about 4°. Undoubtedly, other less significant faulting has occurred that
affects site-specific geology. The approximate location of a possible
strike-s1ip fault passing through the area is indicated in Figure 1 of this
report. Mining personnel have indicated that at least one fault with minor
verticel 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 spts of portals penetrate
the two strata.

A generalized backslope 1ithologic section is presented in this report as
Figure 14, which represents data obtained from the four backslope borings.

3.2 BACKSLOPE ABOVE THE UPPER PORTALS: Boring nos. 1 and 2 were drilled in
an area in which 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 - 6
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various degrees of differential weathering. Permeability of the bedrock
strata 1is quite high up to the depths penetrated by the borings. However,
20 hours after drilling, 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, 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 backsiope 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 driliing began, about 10 to 15
feet below boring no., 1. Evidence of some slope erosion from this seep
could be ss=n. In the vicinity of boring no. 2 there is a distinct lack of
tres growtih 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 draidégeway 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 exploration 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. |

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. '

Sections A-A' and B-B' (Figures 15 and 16) present simplified geologic cross
sections through boring nos. 1 and 2, respectively. The sections also show

31/103 7
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sample Tlocations and types, as well as the existing slope configurations
above and below the borings. ’

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 stratz 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 backslope appears to be virtually
natural.

The composite log of the cut slope behind the office/changehouse (Figure 7)
shows & section of competent bedrock units. The strike of the slope is
approximately parallel to the regional dip direction (to the southwest at
4°£), which is a favorable cut slope orijentation. 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 cozl stratum may exist which
could brecipitate a minor, shallow slide of overlying colluvium. Some
ravelling of the coal stratum above the office/changehouse may also occur, -

Section C-C' (Figure 17) presents the generalized geologic section of this

2

slope.

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 1line maps
(Figures 9 and 10) present further data on fracture orientations. The
sandstone exposed in this cut 1is 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

31/103 8
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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 Belina Mine is Tlocated. 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 becdause unfavorable joint planes do not
daylight in the slope face.

The primary joint set generally strikes north-south (210°) and has an

]

v
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P

r
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e dip of about 80° to the east. The secondary joint set generally
-10°) and has an average dip of 75° to the north. -
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The descriptions of cut slopes contained in this report (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 this report.
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4.0  LABORATORY TESTING

A laboratory testing program was -established to determine the engineering
properties of soil masses and jointéd and intact rock masses. Test results
were utilized to properly classify material types and to provide strength

parameters for use in slope stability analyses.

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 requi;ed for slope stability analysis.

4,2 ATTERBERG LIMITS TEST DATA: To properly'c7assify soils in accordance
with the Unified Soil Classification System, the liguid and plastic limits
(two of the Atterberg limits) of seven representative soil samples were
determined. These data also provide indications of the-susceptibi]ity 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, P, of a soil, and with certain

consolidation characteristics.
Table 2 contains the results of these Atterberg limits tests.

4.3  UNCONFINED COMPRESSION TESTS: Nine- specimens of s0il and rock were
tested in unconfined compression to determine the shear strength parameter,
¢ (unit cohesion), of those materials when § (angle of friction) is assumed
to be 0. This is a quick, relatively inexpensive test method for obtaining

values of c.

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

31/103 10
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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 P
and ¢. In this case, the samples did not prove to be sufficiently homoge-
neous to provide such data, although ranges may be established for P and c.

These test datz are also found in Table 3.

4.5 DIRECT SHEAR TESTS: Three multi-stage direct shear tests were per-
formed on jointed rock specimens to evaluate the shear strength parameters 9
and ¢ 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.

31/103 11
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5.0 SLOPE STABILITY ANALYSIS

5.1 GENERAL: Recognized potential modes of slope instability consist of
plane shear, wedge, circular, and toppling failures. Such failures are
dependent upon many factors dincluding 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 equilibrium 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 Toadout 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 edch stratigraphic
unit. For the backslopes, the worst-case unconfined compression test result
of 8.5 psi was utilized for the colluvium/talus. A significant P angle was
estimated to be 18° from NAVFAC, DM-7. This P value was used to calculate
the value of ¢ 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 p%ogram, 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 P 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.

31/103 12
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5.2 ANALYSIS OF BACKSLOPE ABOVE UPPER PORTALS: The computer-generated
geologic models of the A-A' and B-B' 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 underlyinghbedrock surface. For
section A-A', the corresponding factor of safety against slope instability

" was 1.4. For section B-B' 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 kinematic tests for

various modes of sicpe instabiiity. Using the cut stope log "B-7" ‘and
¢st2il line cztz, 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 potential 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‘O.lAﬁfo 0.17 on Figure 11 does

‘not pass the kinematic test for stability because the slope face js 3°
steeper than the 65° dip of the secondary Jjoint set. Relatively 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 1in the steepest
portion. of the slope to an angle of about 65°. The thickness of this

31/103 13
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stratum is.not known, but a stable slope configuration should be flatter, eas
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']ike1y 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 0.592 on éigure 12, highly fractured rock may be cut to a

slope that is slightly steeper than leng-term stability would dictate.
There is no laboratory data available to substantiate this possibility.

31/103 14
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6.0 CONCLUSIONS AND RECOMMENDATIONS

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 B-B', 1is 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 "unstable” 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 chute' is 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 Tlong-

term stability, although the cut slope at the 0.86 odometer reading may have

e S —aeamed g

a A .=
QU LT weeTite il

Teilure surtece dsveiop long before the haul road was

fieis kSt et tabet-Yo!
WVl S ! de bW

6.2 - GENERAL RECOMMENDATIONS

6.2.1 BACKSLOPE ABOVE THE UPPER PORTALS: In the vicinity of boring no. 2
(section B-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'.

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

In Tieu 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
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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.

31/103 16
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Table 1

Moisture and Density Dsterminations

Boring Depth Sample Moisture Wet Density Dry Density
No. (ft.) No. (% 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 5.7 152.9 144.7
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 5.4 135.6 132.4

-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
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. Atterberg Limits Test Data

Table 2

Boring Depth Sample Liquid Plastic Plasticity* C?ggzg-
"No. (ft.) No. Limit (%) Limit (%) 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 §.5-10.0 4-2 29 18 11 cL

fLiquid Limit - Plastic Limit = Plasticity Index

208/71/2



Table 3

Unconfined Compression Tests

Y Y
Al IE .

Boring Depth Density Compressive Young's
No. (ft.) Litholoay {pcf) trength (psi) Modulus {psi)

2 1 16.0-16.5 SILTSTONE  152.9 68* 7.3 x 10°
I 2 4.0-4.5  SANDY CLAY  125.0 8.5 -

: 2 9.5-10.0  SILTY CLAY  130.3 48 1.3 x 10°
l 2 29.0-29.5 SILTSTONE  139.6 120 5.2 x 10°
- 3 5.0-5.5  SILTY GLAY  126.4 42 2.2 x 10°
3 17.0-17.5  SHALE 133.2 901 1.5 x 10°
l 3 21.7-22.3  SHALE 152.8 4282 2.3 x 10
- 3 25.0-25.5  SHALE 156.6 . - 130° 2.2 x 10°
l 3 30.5-30.9  SHALE 147.5 61 1.1 x 10°
3 59.6-60.0 COAL 76.8 1,540 1.3 x 10°
i 4 9.5-10.0  SANDY CLAY  132.6 37 8.1 x 10
. 4 57.0-57.5 SANDSTONE  159.2 - 20,640 .

i

*Fajlure across healed fracture
1

v 1 i i 1]
s . . - - e
@ . .
f
.
\

i

209/71/3

3Confining pressure of 80 psi (triaxial test - uu)

Confining pressure of 20 psi (triaxial test - uu)
Confining pressure of 50 psi (triaxial test - uu)
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Table 4

Direct Shear Test Results*

Friction Unit
Boring Depth Type of Angle, @ Cohesion
No. (ft.) Lithology Joint (degrees) ¢ {psi)

3 49.7-50.2 SILTSTONE  70°, OPEN 25.6° 28.3

4 20.5-21.0 SHALE 0°, OPEN 22.3° 30.7

4 37.5-38.0 SILTSTONE 77°, OPEN 38.0° 15.5

*Shear strength parameters for each samp1e'were determined by multi-stage
tests, using five different normal stresses.

209/71/4
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MORRISON
KNUDSEN

Mining Group

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

Upper Portal Backslope

BORING LOG
Boring Method: 6-in continuoues flight suger Stoncord Penetrotion Test Boring No. 1
Ungisturbed Sosi) Sompier: 3-in.0l DBN sompler 1 & 0-1b. Hommer BO-in.FcHJZ-ino,d. Split-borrel Somplar] Shaeat 1 ¢ 3
wrMoisture Content, ‘/.] DeDry Density, pet Penetroction Resistonce: N:xBltows per foot Dote: 9-13-83

- "

;'9'1'3";“; %’p'h g;;u:;’ Description of Moteriols 5"‘:“:“‘ Biows Remorkas
) JcL Silty Clay: dark brown; 15-20% fine )
- sand; very wet; medium plasticity; E?caglogé-
- medium stiff. Some organics. - E: ,226.26
9138.111.5 :CL (Topsoil zone) w: 10’?02'57
-E Siilty Clayr dark yellowish-brown; i (on slope above
3 20% fine sand; wet to very wet; ventilation fan)
9136.1 | 3 5': wedium plasticity; medium stiff. o
B - 7
-E As above but mottled with dark Bole cased to 13.5"
- grayish-brown and wet. with hollowstem auges.
9134.1 | 5.5 - cpp
-ECL- Silty Clay: dark brownish-gray and 1-1 4 N=11
€B & | dark gray; wet; mediuz to high U
O M. |plasticity; stiff. Some thin (1/8") R
9132.117.5 7 coal seams.,and zones of sandy Sllt.
.ECH Silty Clay: dark gray and gray; L
2 moist; high plasticity; very stiff. .
9130.1 | 9.5 3
_FL Silty and sandy clay: dark gray,
- yellowish brown, and brown; up to D&M 135
- 25% fine sand; moist; low to medium 1-2 38
- plasticity; hard to very hard. Llast SPT | 23
] | 2-3" saturated from groundwater 1-3 47 N=70
= perched on sandstone stringer from -~ Groundwater € 12.3°
= . 2.7, k
E 12.5 to 12.7 (Weathered rock) after 20 bours.
9126.1 | 13.53 .
- Shale and Siltstone: silty and n 947 Recovery
Z sandy clay; gray mottled with (diamond bit;
- brownish-yellow; up to 25% fine | {bentonite and D7-E.
— sand; partings every 8"+; soft rock. polymer) :
3 NX
.E coref
3 Run
= #1 L
- - 942 RQD
- - (10 pieces)
9119.6 120 3
§01 Figure 2
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BORING LOG

Valley Camp of
Belina Mine, Ca:

Upper Portal Bac
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Bering Mathod: 6-ln continucues fHGht ouger Stondoerd Penestretion Taest 1§ No. 1
Undisturbed Soil Sompler: 3-in.0d D&M sompler 14 O-1b.Hemmer| 30-in Fell |2-in08 Soliteborre! S 1 2 ef
wrMpisture Contenl‘v%' D»Ory Density, pef Penetrotion Resistance. NsBiows per foo: 8. 9-13—83
6“9'13“90“6 %’O"m :g;:‘;, Description of Moteriols 5°‘;‘:" Blows Re .'- I
9113.3} 20.3_ P\As before (shale and siltstone) 56% - e
..E - : o (cart - 1 l
: Badly weathered sandstones and bento. ar.” D74k
. shales: brown and brownish yellow; NX lost c: ‘ativmn &
= very soft rock. Corel 21.5")
_: 14 ,112 -
3 - Added cellulose,
"E nut shell and mol
3 bentonite to
- = drilling water:
3 began drilling w
_5 - tricone bit at 2
o lost circulation;
2 1 continued drilli
'; with hollowstem
- auger; tried trico:
- bit again at 29.g
- D&M 1-4 ,
3 - 72' and lost circula'
- in 3% jomediately.
E L 1
9107.6]32 3 A
9107.1{32.5 Zone of broken sandstone. I
_E CL- { Shale and siltstone: silty clay;' B
JML gray and dark gray; moist; low to
3 ‘| medium plasticity; soft rock. | B I
1 . -
3 .
] SPT|1-5 J00 jin 3" N=100+ l
: pu
9102.6{37 3 _ l
9102.1]37.57 Possible sandstone
_: ML Siltstone: sandy silt; dark brownm B l
= and grayish brown; dry; slight
- plasticity; moderately soft rock.
- ad
9099.6| 40 I
Figure 2a
“or — I
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MORRISON
KNUDSEN

Mining Group

"PROJECT

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

Upper Portal Backslope
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(Refusal of hollowstem auger with
carbide teeth, using CME-750 rig)

BORING LOG
Boring Method: 6-in continuous fiight ouger Standord Panetretion T st Boring Ne. 1
Undisturbed Soil Sompler: 3-in.0d D8N sompler {4 0-ib. Hemmer| 30-in. Foll Z-i&o.é,SDlh-buru! Somplerf Shaet 3 of 3
wsMoisture Contant, % | DeDry Density, pcf Penerrotion Resistonce: NeBlows per foot . Deto:9"13-83
Elevotion | Depth group Description of Moterials Somplieipious Remecrks
ymbdol Neo.
—08099.6 {40 N eIl "
As before (siltstone) D&M ji-6 ]100}{in 1
¥ 4
]
. - d
9095.1 144. :
Sandstone (poor recovery with =
hollowstem auger): soft to
moderately hard rock.
9023.6 |46 -
Siltstone, as before. - I
9091.6 |48 .
Sandstone: hard rock.
9090.6 {49

[ ]

N Figure 2b
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PROJECT
Valley Camp of Utah, Inc.

ul

e

MORRISON R f1ir~;
@ KNUDSEN Minlng GTOUD Belina Mine, Carbon County l
BORING LOG Upper Portal Backslope
Bpring Method: 6-in continvous !Hqﬁt suger Stonaovrd Peanstrotion Test Boring No. 2 I
Undisturbed Soil Sempitr: J-in.cd D8 M sompler 14 0-ib. Hammar| 30-in Foll |2-incd Split-dborrel Sompler} Shee? 1 ot
wrMoisture Content, % | DeDry Denalty, pet Penetrotion Resistonce: NeBiows per foot Dote: 9"14"81
—E""“M Deprh g;:’;, Description of Moteriais 7 S°';:“B|°\ﬂ Remerks
9230.1 10 4 CL | Silty Clay: very dark brown; 15-204 ]
] fine sand; moist; medium plasticity; Location - l
— medium stiff. - N: 7,561.28
3 W: 10,196.59
3 " (Active slide are'
9227.6 | 2.5 3 .
4 CL | Sandy Clay: dark yellowish brown;
3 some pieces of weathered sandstone 3
9226.6 | 3.5 1o (' diameter). l
- Sandy Clay: brownish yellow mottled D&M | 5
. with brownish gray; 20-25% fine sand; 2-1
— pieces of weathered sandstone; - 2 I
Z medium plasticity; soft to medium 10 | (33% recovered)
3 tiff.
9224.1|6 = St .
-4 CL& | Silty Clay: gray and dark gray l
_E CE |} becoming dark brownish gray; some i
= pieces of wesazthered szndstone; medium No groundwater ,
_-_ 22¢ high plasticity; very stiff to 38 hours after I
- hard.. . -~ drilling.
= - I
: -
— p-2 {13
- 19
: i
9218.8 | 11.53] , i
9218.11] 12 3 Weathered sandstone i l
_:. CL& | As before but more zones of
-4 CH | weathered sandstone. _
] i
q
5
. D&M
3 2-3| 6 I
3 10
9214.1} 16 3 : R
3 Weathered s: istone pieces. I
9213.1] 17 3 5
5 CL, | Silty and sandy clay: brownish I
— CH, | yellow; wet; 5-35% fine sand; low -
3 &SM | (sandy clay) & high (silty clay)
E plasticity; stiff. Zones of badly
- weathered sandstone (SM). spT | 3
9210.1 120 3 : 2-4 [ IT | N=19
. -
8
cor Figure 3 l
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PROJECT

, 'MCRRISON . = Valley Camp of Utzah, Imnc.
@ KNUDSEN hﬁ}nsng Group Belina Mine, Carbon County
Upper Portal Backslope
BORING LOG
Boring Method: 6-in tontinuous H-)qht sugsr Stondord Penastrotion Test Boring No. 2
Undisturbed Soit Sompler: 3-in.od D8N sompler 14 O«ib.Hommer| 30-in. Foll [2-in0. Split-borrel Sompier{ Sheol 2 of 3
wrMoisture Con!env.%, D*Dry Density, pct Psnetrotion Resistonce: N-Blov; per foot Dote: 9-14-83
L_;,zel'(;:ilon ;.09“‘ | g;!ohubpot Description of Moteriols Sor&n:hmg" Remerks
JCL, [As before (silty and sandy clay with
-CH, [padly weathered sandstone) B
—&sM
= . §
.
9206.1 | 24 3
3 Siltstone or sandstone: moderately
= ard rock; possible talus (no samples). b
9204.6 |25.54
JCL, #s before with thin seams of siltstone {gpp| ?
“CH, SM -
9203.6 | 26,53 2-5110
3 N\ 50 {in 5"
= Weathered siltstone:. sandy silt; N=60+
S gray; moist; 15-20% fine sand; soft
—j ko moderately hard rock. g
_: paM 116
3 2-6 | 29
5 40
9197.6 |32.53
7 As above but moderately hard to hard R
- rock (harder than above)
9194.6 35.55
- SM& |Badly weathered siltstone & sandstone: R
"4ML  |brownish yellow and yellowish gray;
- wet; very soft rock.
— 39
= SPT
3 2-7 | 18 N=64
- e 46
9191.1 139 - Siltstone or sandstone: moderately
- _{hard rock (no recovery).

S01

Figure 3a
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Weathered siltstone: as above but

mottled with yellowish brown and * gpr

: PROJECT I
iy . w Velley Camp of Utah, Inc.
MORRISON H G e P ’
: KNUDSEN N‘iinlng TOUp Belina MIne, Carbon County l
, Upper Portzl Backslope
BORING LOG .
Boring Method: 6-in continvous flight cugsr Stondord Pesnetration Test Boring No. 2 l
Undisturbed Soil Sompler: Jein.ad DBM sompler 14 O«ib. Hammer Bo-ln.Fanjz-in.e.d. Spili-borrel Sompler Shut3 of 3
woMoisture Content, %rD'Dry Density, pef Penetrotion Resistonce: NsBlows per foot Dote: 9—14'3
_5'9'1'58:’3 Depth g;:‘:o‘ Description of Moteriols s“::"vsion Remaorks
As before.

9189.6 | 40. Hollowstem auger
Weathered siltstome: sandy silt; - used'as c.?.sing at
gray; moist; soft to moderately’ 44.07; tried to ho
hard rock. 1 water head with

bentonite and
i cellulose to see
D&M [P=8 |T00, ':';f coring was '
in possible; lost

head of water with
30 seconds. I

W .
llLlllllllLllllllllLLlLLll lllllllllllllllllllLLlllllllJ_Lll llJllll.l_lJllllllllllLlllll'lLLllllllllUl'l

2-9 {50 {in 2" l
yellowish gray; somewhat harder. =50+
i i
Ead of Boring SPT[2-10]100] 1a 3.5"
9175.8 | 54. N=100+ l
cot Figure 3b I
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MORRISON
KNUDSEN

Mining Group

. "PROJECT
Valley Camp of Utah, Inc.
Belina Mipe, Carbon County

Upper Portal Backslope

[ 3-1]

BORING LOG
Boring Method: &-in continuous quiﬂ ougst Stendord Paenastrotion Test Boring Ne. 3
Undisturbed Soil Sompier: 3-in.od D&M sompier t4 O-ib. Hommer} 30-in.Foll |2-in.04 Split-borre! Sompleri{ Sheat. 1 ot 3
wrMoisture Content, % D= Dry- Density, pef Penstrotion Resistionce: N=Blows per foo! Dote: 9-15-83
E i 3 " A '
_9;.'2';"3" g’pm-is;:’b:l Description of Moteriels s°‘;‘gf‘siom Remeorks
3 CL Silty Clav: dark brown to brown; Location -
e 15 to 20% fine sand; moist; low to R N: 7,786.38
3 medium plasticity; organics upper W: 9,745.67
= 12", R (on slope above
. . changehouse)
] -
9125.8 3.5 3 Hollowstem auger
o4 CL&} Silty/sandy clay with sandstone: N set as casing at
1 CH grayish brown; zonés of hard 18.5"'
3 w/ weathered sand compose & 20% of 14
= sM stratum; wet; medium and high D&M =57
- plasticity; up to 30% fine sand 3-1 25
— in zones of sandy clay; very stiff tj—
= to hard. No groundwater dataf
3 L .|" hole plugged azt 18'
= 24 hours after
9121.3 |8 u drilliag.
: ; CL, Badly weathered siltstoneé&sandstone: -
- SM sandy clay matrix with pieces of R
4 &ML| moderately soft rock; brownish
. ello d brownish gray.
- yei-ow an gray spr |8
9118.8 | 10.53 3-2 |23 | N=42
- Weathered siltstone: gray; moist; 13
. moderately soft rock. . B
8117.3 |12 3 R
J CL Silty Clay: brownish yellow; wet;
= low to medium plasticity; stiff. i
= Zones of claystonme 2 3-4" thick;-
= hard. . "
— SPT 1;
9113.8 | 15.5 -3 N=30
3 CL~{ Weathered shale: brownish yellow 19
2 CH becoming gray at 17.5'; moist;
e medium to high plasticity; very soft
] to soft rock. 5%
3 D&M
E - 23 | in 2"
. NX
= - See following page
3 Core for core data
9109.3 | 20 2 jRuni )
Figure &4
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PROJE CT. l
MORRISON .- : Valley Camp of Utah, Inc.
@ KNUDSEN Min!ng Group Belina Mine, Carbon County l
BORING LOG K Upper Portal Backslope
Boring Method: 6-in continuous qu.hf suger Stendord Penstretion Test Boring No. 3
Undisturbed Soil Sompler: 3-in.ad D&M sompler 140-1b. Hommer| 30-in.Foll |2-inod. Spiit-barre! Sompier] Sheat 2 ot 3
wrMoisture Content, % 4| DesDry Density, pcf Ptnc!rnigon Resistonce: N=2Blows per foot Date: 9-15'
Eb'l'déifg %eonih g;:‘;' Description of Moreriols 5°'£:“Blou Remeorks
9108.8 | 20,5]-L-CH As beiore 97% Recovery el
_E Weathered shale: gray and brownish [Cont) 12% RQD (1 piece
3 yellow; some interbedded sandstome X (Carbide bit;
5 strata & 1-2" thick; partings at Core "ynlimited" wate
~ 2-3"; soft rock. Joints: 20.5°, Run [ supply by siphon
= moderately smooth, open, 1C° dip; 15 from 12,000 gal.
_‘ 21.7-22.3", closed 90° dip; 23.1- L potable water
z 23.2' moderately smooth; 30° dip. storage tank; wa!
9105.3 | 24 3 /Sandstone: brownish yellow; B did not recircul
' - moderately hard rock. Joints: 24.2-
9104 .4 { 24.93 24.4" moderately rough, open, 80° I
- dip; 24.6~24.7' moderately smooth,
3 45&60°; 24.7'24.9', open, moderately
9103.5 | 25.8= ooth, 90° dip. ]
5 leathered shale: gray and brownish NX 52% Recovery
3 yellow; moist; soft rock. Core 15% RQD (1 piece,
"3 4 Run
R Zzclv weathered sandstone & snale: 12 I
R A I trownish yellow and gray; partings =
= every % to 2". Joints: 26.0', open,
= rough, 7590 dip. R l
3 ‘Lost sample: very soft rock.
9095.3 | 30 - Weathered shale, siltstonetsandstoner "
= gray and brownish yellow; soft rock
— partings %-3". NX [ 787 Recovery
3 Cord 14% RQD (2 pieces’
= Run |
= #3
9096.3 | 33 3 . .
3 Sandstone: brownish yellow; hard; ' l
9095.3 | 34 thin-bedded (1.5-3"). N
: — I
— Weathered shale and siltstone: gray L
3 and brownish yellow; soft rock;
~ partings ¥ to 2". Joints: 39.2', NX )
3 closed, 90°. Corq 87% Recovery '
3 Run 0% -RQD
— #4 ‘
: XX |
—_ Core. 80% Recovery
= Run 23%Z RQD (2 pieces)
. #5 l
ommnf aad
9089.8 39..: = 5elow
601 Figure 4a l
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PROJECT

MORRISON s« Valley Camp of Utzh, Inc.
@ KNUDSEN Min!ng GTOUP Belina Mine, Czrbon County
Upper Portal Backslope
BORING LOG PP P
Boring Method: 6&-in continuous flight osuger Stondord Panetrotien Test Boring Ne. 3
Undisturbed Soil Sompler: 3-incd DBM sompler 14 O-Ib. Hommer| 30-in. Foll [2-inod Soilt-borrel Sompleri Shaet 3 of 3
v'Mois’ure"'Ccnlen!.‘/.! D»Dry Density, pcf Pesnetrotion Resistonce: N;Blo-s per foot Dote; 9-15-83
‘| Etevotion Deptn [Grovp Description of Motsriels S:Hgb!c Biows Remorks
9089.3 | 40 22 - L
- Weathered shale: gray and brownish |Cemt,
e yellow; soft rock. Joints: 40.7 & XX R As before
: 41.3', open,rough, 200 dip. Partings {Core
bs every 2 to 12", ' Run
'5» v "
'; - 100% Recovery
- 467 RQD (8 pieces)
- Ny
7 Core
-— Run  j—
9083.8 | 45.53 #6
-E Siltstone: grey and brownish yellow;{ - -
3 moist; moderately hard rock. Joints:
I 48.5', open, rough, 0°; 49.5-49.8", N
. 3 pieces, rough, 70°; 50.0', open, .
= moderately smooth, 20°. Partings
- every 2 to 7". 3
3
_E -
9078.3 | 51 = -
3 .4 Very soft weathered shale
8077.3 | 52 _o = F
82% Rec
E . Coal: thin bedded, moderately soft. |core ozzRQD overy
— Partings every 1 to 3"; highly |Run
- 2 fractured from 55.5' to 56.5'. #7 :
= X
e
& ==
9068.3 Glg
i End of Borine
601

Figure 4b
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@ 15 Mining Group

BORING LOG

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

Upper Portal Backslope

Boring Method:

6-in. continvous IH'qht euger

Stendgord

Penetrotion Test

.Boring Ne. &

]
. -

Undisturbed Soil Sompler: 3-in.od DBNM sompler 14 O-1b.Hammer| 30-in Foll |2-in.0.d. Split-berrel Saompler{ Shast 1 ot
wrMoisture Content, % | D*Ory Density, pef Penstrotion Resistonce: NeBiows per foot Dote: 9"16
sléi;’é°“l 069”’ yg;:‘u:ﬂ Description of Motsriols 5°::_“Blov§ Remarks
1 CL Fill: silty and sandy clays; dark
3 gray and dark grayish brown; medium Location -
g stiff. o N: 8,031.57
$174.6] 1.5 4 Ww: 9,605.70
-E CL Sandy Clay: dark brown to brown; L
5 25-30% fine sand; moist; low (on jeep trail
e plasticity; stiff. of potable water
- & - tank)
3 .
: - i
-
9171.61 4.5 7 S
— SM Sandstone cobble: top 6" badly
. weathered. ' SPT| 32
3 4-11z5 N=50+
9165.6 6'55 CL Silty Clay: orownlsh yeilow; 15-2U4 l
75 fine.sand; wet; wmedium p;a§ti;;ty; o No grouadwater
i = SLifs. 24 hrs. after
Gi158.1, & = Silty Sand: brownish yellow; 40-45% L q-llll I
3 SM nonplastic fines; moist; dense
9167.11 9 : \\(badly weathered sandstone cob?le). K
3 CL,| Silty/sandy clay, sandy silt, and I
g ML,| silty sand: hard soil colluvium D&M 16
<1 &SM| with pieces of rock. 25
.6 .53 -
9165.6{10 5: T 4-2 50 14n 2"
— Weathered siltstone cobble: brownis}
9164.6]11.5 3 ,\ gray; moderately soft rock.
el
—: Weathered siltstone with some i '
3 sandstone: gray mottled with
= browvnish gray and brownish yellow; ' g
- soft rock. l
— SPT |34 l
3 Weathered shale & sandstone: 4-3 {50 | in 5"
9160.1116 3 brownish yellow and gray w/ brownish N=80+
= red; highly fractured; moderately ]
= hard rock. Joints(all open): 17.5- |XX 89% Recove
3 17.7', moderately smooth, 80°; 18.3-|Cotel |00 2o’ (4 piece
3 18.4', moderately rough, 90°, 19.1- (Run between 19.5' &
— 19.3', moderately smooth, 200&900; #1 L 25") l
5 (4 pieces).
9156.6 19._5_ As below I
60! I"igurg 5 I
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MORRISON
KNUDSEN

Mining Group

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

Upper Portal Backslope

BORING LOG
Boring Method: 6-in continvous fnc;:t cuger Stondoerd Pensiroation Tes!? Boring No. 4
Undisturbed Soil Sompier: 3-in.ad DB M sampler 140-1b.Hemmet] 30-in. Foll {Z-inog Split-borretl Sompler] Shaet 2 ot 3
weMoisture Contens, %TD'D'Y Density, pef Penettotion Resistonce: N:Blows per fool Dore: 9-16-83
- '_E;Y;éi.o; ;oopth g;:‘u:;, Description of Moteriocls 5°';“:" B'"si Remarks
3 Weathered shale: gray, brownish .
3 gray, very dark gray and very deark ‘§nt.
= grayish brown; moist; medium and E - As before
2 high plasticity; zones of siltstone; Rore
3 soft rock. 2" thick highly fractured‘#‘;n i
= sandstone "at 20.8'. Partings every '
7 2 to 9". ,
8151.9 | 24.23 =
' 3 Siltstone: gray; moderately hard
9151.1 | 25 ~- P\rock-
hu Tandstone: bBrownish yellow, gray .
= and yellowish red; thin shale seams §X . L 994 Recovery
9149.7 | 26.41 (1/8"); highly fractured in part; Core 9% RQD
_5 parts moderately hard. ;;gn (1 piece, below 27')
- / L .
A Badly weathered shale & siltstone:
- gray mottled with brownish yellow; 3
- highly fractured in part; very soft -
- rock. Partings every ¥ to 3" (some »
- coal in partings). Joint: 29.6-
— 29.8', open, smooth, $00.
- NX L 1004 Reéovery
E ) CoTe 397 RQD (8 pieces,
E Run between 33 & 38')
9143. 3
9143.9 ) 32 2: Siltstone: yellowish gray mottled ]
i with brownish yellow; up to 35% fine P
3 sand; moderately hard rock. Partingsy
3 every 2-8" with leaf fossils. Parting
3 - with slickensides at 34': variable -
3 dip of partings above 34', 20° dip
- below 34'. -
9138.11{ 38 I 2
3 Weathered siltstone: dark gray and—
_ gray mottled with brownish yellow;
R %anz nulti~piece irregular joints; -
4 ODL.ecee
9136.11 40 3

01

Figure 5a
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(@ 1Ry Mining Group

PROJECT l

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

Upper' Portal Backslope l

BORING LOG 7

Boring Method:

6-in continvous qun't cuger

Stendord

Penetrotion Test

Boring Nn

Uncisturbed Soil Sompier:

3-in.0.d. DAM sompier

140-ib.Hommer} 30-in. Fotll

2~inod. Split-borrsi Sompier

Sheet 3 of

werMgisturse Content, ‘I.{D' Ory Density, pet

Penetrotion Reslstonce:

NeBlows per foo0ot

Dote:

Elevotion

— 9136.1

Dept

&~
o

»

Group
Symbdoi

Description of Moteriots

Sompleinigy,
No.

Remorks

§-16- 1

Weathered siltstone, cont..

soft rock with zones of very soft
rock. Partings every % to 3".
Joints: 39.5-39.6', open, irregular,
moderately smooth, 70-90° dip, 4 piecgs.

L4

9133.1

P o
w

NX

Siltstone:

9132.1 hard rock.

f o
il

yellowish gray;
Partings every 2 to 5".

moderatelyCore

Run
#4

95% Recovery
327 RQb (7 pleces
between 43-44' & I
45-50")

g131.1

9126.7

O\D
[y
NN

9120.4

911.61

o8
w

B

£
w

[uotve
.

llllJlLlLlLLlllé

win

w
W

60

{ Weathered .siltstone:

Badly weathered siltstone: yellowish
brown; weathered to soil in part;

very soft rock. Partings every % to
"

yellowish browmn

gnd grzy; tedly frazctured from 47.5

to 42.0 and 46.0-4%.4', Partings
reTy 2-10".

llJ"\lllIl_lllllllllll]llll [0 T | lllllllll].llll

l\'lllllll

Clavstone: dark gray; hard rock.

Siltstone: gray and brownish
yellow; moderately hard rock becoming |
softer. Partings generally every

23", » 3 7

wodo bbbl S

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.

End of Boring

. . Core
‘weatnered clay parting un

N\ 5

o 100% Recovery
5072 RQD (5 pieces)

&0

Figure 5b
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MORRISON
KNUDSEN

Mining Group

BORING LOG

PROJECT

Valley Camp of Uteh, Imc.
Belina Mine, Carbon County
Boring to Sample Fill on Pad

Boring Method¢: B-in continvous f{light suger

Stencdord Penstreotion Test

Boring Neo. )

lUndisturbed Soi! Sompier: 3J-in.od DBN sompler

14 O-1b. Hemmer! 30-in. Foll |2-ino.d. Solit-borrel Semplsr) Sheet 1 of 2

wrMoisture Connnt.‘/.}D'DryADnnsHy, pet Pesnetrotion Resistonce: NesBlows psr fool Dote: 9-17-83
TE ' 6 . : A
_é‘g‘;;j; D‘op‘h-s;::;l Description of Moterigls Remorks
4 CL |Fill: silty clay with coal; very .
S w/ |dark grayish brownm. é?cagégz ;4
g coal W 9092.96
8921.3 | 2 — '
3 sM |Fill: silty sand with silty clay; -
—4 w/ |brownish yellow. iﬁrigfziszizle was
- (= .
= L samples at 2.5°
. intervals for
7] testing by Valley
ks Camp to determine
3 potential use of
—{ 3
2 the £ill for
8917.3] 6 ' . —
JcL |Eill: sandy clay; dark yellovish Tog is mecesszzily
8916.3 | 7 — brovn. rough because of
-1 SM& | Fill: pieces of sandstome and variestions withia
S CcL sandy clay; brownish yellow. the £3il1.
- No groundwater
- 24 hours after
3 drilling.
J
.
8912.3 1 1l
4 CL | Fill: silty clay; dark yellowish
e brown. :
8908.3) 1% 4 CL | Fill: silty and sandy clay with
3 pieces of wood and roots; very dark
- grayish brown.
=
]
E _—
8903.3] 20 3
601 Figure 6
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QNOL?S!SSE%N Mining GrOup Valley Camp of Utah, Inc.

BORING LOG

PROJECT

Belina Mine, Carbom County
Boring to Sample Fill on Pad

Boring Method: 6€-in continuvous fllo-hi suger

Stendord Penetretion Test Boring No. 5

Undisturbed Scil Sempler: 3-in.ad DB M sompier

140-1b.Hoemmer| 30-in. Foll |2-in.o.d. Spiit-borrel Sompler] Sheet 2 of

wrMoisture Content, %} D*Dry Density, pcf Penetration Resistance: NeBlows per foot Date: 9"17-i
_Elovolicn Depth g;:‘;;! Description of Morericls 5°'§*;"as§~. Remorks
8903.3 20 o
= As before I
3 9
8901.3 | 22 = - l
deL | Fill: ssilty clay with coal and
Tw/ coal tailings; very dark grayish I~
Jecoal| brown. . 10 I
8897.3 26 : L
4CL Fill: sandy clay; very dark grayish 7 I
] brown. . 11 B
3
3 : i
= 12 | I
8893.3 [ 30 4 I
-
— L
= a I
E .
601 Figure 6a : I‘
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MO Mining Group

LOG OF CUT SLOPE

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

Boring Method: €-in continuovs flight ouger

Stonsdord

Penatrotion Test Boring Nc. 6

Undisturbed Soil Sempler: 3-in.0d DBM sompier

14 O«tb. Hommer

30-In. Fali |2-ino.d. Split-barrel Sompler] Sheer 1 o¢ 2

wr*Moisture Content, %} DsDry Density, pcf

Penetrotion Resistonce: N3Blows per foot

Date: G-17-83

“.!.iﬁ' ._.Hf ‘llii%;:llliu\ ma'

—E""":" Degpin g;:’;l Description of Moteris!s s°z“§_“5'°" Remaorks
9042 0 Z Sandstone: hard; fractured in part.
3 Composite log of
— I cut slope behing
9040.511.5 3 , the changehouse,
’i Siltstone L at the center of i
¥ : .
9039.5 | 2.5 3 . the building.
= Sandstone: hard; joints strike a Depths shown in
= N8OW with dip 70-90°N. log are estimzted
; only, from the base
9038 4 " BT ~ of the cozl strati=.
9037.51 4.5 -
TE Sandstone: hard, as before. —
9036 6 -
3 Shale and siltstone: hard.
9034.5 | 7.5 3 Log begims
i Sandstone: as before, but Coal
- secondary joint system strikes 34°
3 . . o
9033 g 3 5205 and dips 80°E.
3 Alternating zomes of sandstone and
—E siltstone. Sandstope
3 with siltstone
- - 69°+50
. Thin-bedded
2 4 -
9030 1 — Coal silt=tone&sandstone!
90258.5| 12.5 masked by raaelling
] Sandstone: hard, as before. (Range:45-70%) 57
9028.5 13.5; Sandstone with
- Siltstone: thin-bedded (¥ to 2"); siltstone 70°
. soft rock.  Source of erosion, —
— ravelling, and undercut.
3 Generalized section
9025 17 3 -
3 Sandstone and siltstone: 1-6" thick
s bedding; joints strike N1OE, dipping N
- 85CE, -
9022 {20 3
*Elevation estimated from topographic map Figure 7

(31}
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MORRISON
KNUDSEN

ivining Group

LOG OF CUT SLOPE

PROJECT

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

Boring Method: &-in tontinuous ngl;t euger

Stondord Panetrotion Tes?

Boring No.

- -

Undisturbed Soil Sampler: 3-in.cd D&M sompler 16 0-1b. Hammer{ 30-in Foll |{2-ino.d Split-darrei Sampler{ Sheet 2 of
wrMoisture Content, % | DvDry Density, pecf Penstrotion Resistoncs: NsBlows per foot: Dote: 9"17_83I
Etevation | Depth g;;ubzl Description of Motericis S°;‘;‘:"Blov! Remarks
— 9022 20 - -
3 Sandstone with some siltstone:
= massive in part (bedding 1-3" thick, 5 :
" and up to 24" thick); pgimary joints
- strike N1OE, dipping 857E; secondary
= joints strike E-W with dip 85°N. u I
3 The 24"rthick bedding is actually
— very ‘tight thin-bedded sandstone. = I
: I
—— ———
9016 26 l
J Bottom of slope cut
— L
!
=
= l
4 )
7 .
. N
]
— e
3 l
— P
: l
3 l
- .
— .
.
Z
— e
.
3 l
3
Figure 7a-
€01



LOG OF CUT SLOPE

@ 1955 Mining Group

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

Boring Method: 6-in continuous Hla;\! duger

Stoncdord

Penetrotion Test Boring No. 7

Sheet 1 of 1

Undisturbed Soil Sempler: 3-inad D&MW sompisr {4 0-ib.Hemmer| 30-in. Foll [2-in.0.d. Spiit-barre! Sompler
wsMoisture Content, %] D-Dry- Density, pcf Psnetrgtionr Resistonctse: NeBlows psr foot Date: 9_17-83
Elevotion | Deptn |Group et . Somple
Description of Moteriols Blows Remearks
s i )
-8949% | —HE— =
= Cozl: cut almost vertically, ravels .
e in light wind. Composite log of
= - vertical cut slope
v = (at the center of
8947 2 - 4 L the cut) near the
3 Weathered ghale: dark yellowish coal loadout chute.
= browvn. Depths shown in log
8945. 5 5 3 ) are estimzted only,
. 3. 3 from the top of the
— Sendstone: massive; hard rock; - "vertical"” section.
- yellowish brown.
fills ' | | Log of cut was made
3 at point D1 of the
3 first detail line
= (see boring locztion
- “plan).
- N
-
3
—-1 ——
-
8938 11 4
8937.8 |11.27 Bedding plane filled with weathered B
. '\\sandstone.
p Sandstone: massive, as before.
. = -
_5 L
-—: e
"1/ e
~
Base of cut o
8924 25
t&levation estimated from topographic map Figure 8
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PROJECT Valley Camp By B. Cale

LINE NO. TREND _855% PLUNGE Qo ELEV._ 8929 LOCATION Belinn DATE 9-17-83
mh'a?zgem ROCK { STRUCTURE GEOMETRY WIDTH | FILLING (W REMARKS

(ft.) | TYPE |TYPE STK DIP|MD P LENGTH LOVERLAP T. Ty R| { )
D1 (NE end) _‘__. .

0 sJ |seow {90 L | 5 R| NisM

5 SJ_[s25W [84E PL | &° . N|RISM| 1.5" Iclay

9 m s3 | w [rsn w2 R | R .

11 = SJ [s65w [8oE 'L | 14" N | N|sm

25 :gé sJ s {90 L 3’ N | RiSM
- 28 5‘3 SJ W (83N 'L | 16" N | NISM lbecoming Wl

39 wE [s3 | - lee S R |R|-- .

44 gg SJ |S15W [B7W L |1 N | RISM

45 g2 BLAST DAMAGED JOINT

45.5 :é SJ [s35W B6E v | 1.5" N | R [ra

47 B e BLAST DAMAGED MASSIVE ROGK 10 62 '

62 28 sy fsrsw Bas | pu | 2 R | N sy

63 BLAST DAMAGED MASSIVE ROGK TO 83' ‘

83 sT | 8 PB4k L 2 N R |sM

85  BLAST DAMAG[D MASSIVE RO¢K TO 90'

90 (D1',|{SW End:| at |a poink 14! NE|of ¢ _of loaddut chute drive} jferpkndicular fto €)

ROCK TYPE ABBREVIATIONS 55 SINQLE_,S){O'ngTURE TYPE MD MlNIMUSNE%wPETRY
FTIFAULT = PLANARITY: PL. WV R=FOUGHNESS: SARI
CT[CONTACT
T, Tu = TERMINATIONS _
WATCR: D= DRY, W= WET, F= FLOWING H | >20° R | IN ROCK
FILLING ABBREVIATIONS 1L ] <20° N | NONE
N NONE T E | ENECHELON
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" oreindr3y

LINENO,__.D2_ TREND _525% PLUNGE 0° " ELEV._8929 LOCATION _Belina DATE _9-17-83
lNlT-('-:N%EPT’ ROCK | STRUCTURE GEOMETRY WIDTH | FILLING | W REMARKS
(FE | TYPE |TYPE STK DIP|MD P LENGTH +OVERLAP T. T R | ( )
D2 (N end)
0 g sy | -—- [7on PL| —- N | R|sM
0 = SJ | S25W{76W PL| 21" N{ N|sM
21 9 SJ | N8SE |73s PL| -- N|RIsM| 1.5" Open
21 o SJ | s20w {8owW r.{ 7' N | N{SM
28 S sy | E [18s w| 1 Nl Rlsm| 12v Clay
29 ge  |sy |siswlsse PL| 23 N | R|sm s
s o
51 BUAST DAMA[ED {FACE. 2 'LONG
52 | SJ | SI5W [75E PL| 8' N | R|SM .
60 (D2'|, S End;|at 4 point] 10'| froph D] on the shme slope)
}
¥
ROCK TYPE ABBREVIATIONS STRUCTURE TYPE GEOMETRY
SJISINGLE JOINT MD = MINIMUM_DIP
FT[FAULT P=PLANARITY: PL,WV_R=ROUGHNESS: SIARH
CT[CONTATT.
T, Tv = TERMINATIONS
WATER: D= DRY, W= WET, F= FLOWING T >zo: TR TN ROCK
FILLING ABBREVIATIONS L[ <20 N | NONE____
N ] _NONE E | ENECHELON
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Odecmeter

Mileage

0.0

0.14-0.17

0.21

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, Utah

Description
Road begins on north side of Eccles Canyon.

*Evidence of movement along secondary joint set on 20-25'
high 68° cut slope.

Secondary set strikes E-W with dip to N @ 650

(Prlmary N-S + 109, dip to E @ 75-90°)

Strike 6f slope S53°E at this point.

Bedding dips into slope (SW dip dlrectlon & 40 dlp)

40' high cut (above slide area) with 65° slope angle. Upper
portion has some overhanging rock, and cobble zone at top will
produce some rockfall.

Primary joints strike N-S + 10° od:.p to E 75- 90°

Secondary joints strike E-W + 107, dip to N 70- -90°

Bedding dips into slope

Szo= cuz as zhove, but 30' high "nose" with weathered sendstone
2ad siltstome cut 2t 457 to depth of 10', and coxmpetent sand-
stene cur to 600,
Primary joints of competent sandstone strike NIOOW to N20°E,
dip 72-78°E

Secondary joints strike E-W + 100, dip N 60-65°.
Bedding dips into slope

Center of 20" high 45-50° 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 70°, 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 N3 W dip 84 E

Secondary joints strike N80°W with dip 90° + 5°

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

1.02

1.06
1.07

1.12

1.23

Geotechnical Mileage Log of Cut Slopes, cont.

Description
Drainageway

65°, 12° high cut in competent rock with dip into the
slope.

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

¥
Major draimageway

*Possible blast damaged "nose" rock section. 15' high that
may creep on an open, potential failure surface (which might
continue beneath the road section) with a strike of S60°W
and a dip of 42°E.

207 hlgh cut in very competent sanastone Strike of cut
parallels primary joint set (N-S + 5% with dip of 82 °E).
Secondary set strikes E-W with 900 dip.

*Possible fault? Rock is highly fractured in 40-450, 20' high
cut. 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°

20' high, 60° cut in rock composed of sandstones and siltstones
with 1-8" thick bedding. Most of cut is perpendicular to SW
dip direction.

" Drainageway

15' 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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Odometer

Mileage

1.32

1.40

1

42

Geotechnical Mileage Log of Cut Slopes, cont.

Description

15" cut, 42° in weathered rock (top 6') and competent

rock with dip into slope. Some ravelling will occur from
theotop of the cut. oAt mile 1.28, primary joint set strikes
N1O'E with dip of 857E. .

20' high cut, 35o in weathered rock, 550 in competent rock
(sandstone/siltstone) with primary joint set striking parallel

to the haul road (*N-S) dipping at 85 E.

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

Figure 13
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VALLEY CAMP OF UTAH, INC.
BELINA MINE ,CARBON COUNTY
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FIGURE 14
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FIGURE 15
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FIGURE 16
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VALLEY CAMP OF UTAH , INC.
BELINE MINE ~

~ BORING NO. 3
DEPTH 49.7-50.2'

DIRECT SHEAR TEST ON DISCONTIUITY :

SILSTONE , 70° OPEN JOINT
FIGURE 18
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- VALLEY CAMP OF UTAH , INC.

‘BORING NO. 4 BELlNE MINE
] ' . .
" o0 DEPTH 20.5-50.2 DIRECT SHEAR TEST ON DISCONTIUITY :
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FIGURE 19
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BORING NO. 4
DEPTH 37.5'-38.0'

100 ~

80 —

60 - VALLEY CAMP OF UTAH , INC.

a , BELINE MINE
:?’», DIRECT SHEAR TEST ON DISCONTIUITY :
' .
o SILTSTONE , 77° OPEN JOINT
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VALLEY CAMP OF UTAH , INC.
BELINA MINE :

STEREOPLOT FOR PLANE SHEAR ANALYSIS FOR
CUT SLOPE NEAR COAL LOADOUT CHUTE

FIGURE 24 -
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FIGURE 25
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FORD CHEMICAL LABORATORY, INC.
Bacteriological and Chemical Analysis
40 West Louise Avenue . -
Salt Lake City, Utah 84115 T Y
Phone: 466-8761

Fitid

i

METHODS OF ANALYSIS FOR

SOIL & OVERBURDEN SAMPLES D“Ji %ONO" I
- b._ L,huu-x u:‘:
= Parameter Units Method of Extraction & Analysis J
_ Texture Analysis
z  Sand % Sieve Analysis; USDA, .1952; #18
= Silt , pA Hydrometer: USDA, 1952; #18 l
Clay - % Hydrometer; USDA, 19852: #18
= Total Combustible Sohds z Dry Ash: ASTM D 3174
= Total Noncombustible Solids % Dry Ash; ASTM D 3174 I
pH - Paste , Units Saturated Paste; USDA, 1969; #60
= Iron - Total Fe o - pom AB DTPA 1 :
= Manganese Mn Dpm AB DTPA 1 .
Sulfur :
- Phyritic Sulfur % ASTM D 2492; #26
= Sulfate Sulfur 4 ASTM D 2492; #26
- Qrganic Sulfur % ASTM D 2492; #26 I
- Total Sulfur % ASTM D 3177 #26
Z Major lIons (Salinity- A]ka11n1ty) -
= Calcium as Ca pom - Saturated Paste Extract, USDA #60 l
Chloride as C1- -1 ~ ppm Saturated Paste Extract, USDA #60
= Flueride as F-L1 . ppm Saturated Paste Extract, USDA #60
- Magnesium as Mg pom . Saturated Paste Extract, USDA #60 l
Nitrogen Nitrate as NO3-1 ppm Saturated Paste Extract, USDA #60
- Phosphate as P04~3 pom AB-DTPA 1 | :
:  Potassium as K - - 1 - ppm = =-| Saturated Paste Extract, USDA #60 l
- Sodium as Na _ ppm Saturated Paste Extract, USDA #60
_ Sulfate as S04-2 o pom ASTM D 2492; #26
> Conductivity o um/hos/cm | Saturated Paste Extract, USDA #60
*  Sodium Adsorption Ratio (SAR) Saturated Paste Extract, USDA #60 I
Total Carbonate as €03-2 z - Acid Titration, (23c), USDA #60
: Toxxc Heavy Metals ‘ . '
2 Arsenic as As : ppm AB DTPA 1 l
Barium as Ba pom AB DTPA 1
- Boron as B . ppm Saturated Paste Extract, USDA #60
> Cadmium as Cd ppm AB DTPA 1 l
" Chromium as Cr ~ ppm “AB DTPA 1
. Copoer as Cu : - ppm AB DTPA 1
> Lead as Pb - pom AB DTPA 1 I
= Mercury as Hg : ppm Acid Extract; U.S. EPA, 1279; 245.5
_ Molybdenum as Mo ’ pom AB DPTA 1
> Nickel as Ni - pom AB DPTA 1
= Selenium as Se Y ppm AB DPTA 1 '
Zinc as In ppm AB DPTA 1
- Radioactive
- Gross Alpha pobU usGs, 1977 l
~ Gross Beta piC/ka USGS, 1977
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LABORATORY, INC.
Bacteriwological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. 1 FAGE: =

CERTIFICATE OF ANALYSIS
830046765

!Moistur’e v 19,80 2,50 36.40 2T, 20
olvbdenum ppm AE DTFA 1 L0755 L 034 . OS5 L OZE

iieth./F'u:»ter.tial Tons/1000Tons 4,07 .04 ©2.48% 2.14

Nitrate NOZ=N prm UZDA &0 .30 4,20 5.40 &.T70
'lsr-safxiv: Material % (WE) 4,70 L 20 4,50 .38

'iH usoa &0 7.50 7.40 7.45 7.50

hosphorus pPpm AB OTFA 1 20,60 L31.40 - 4,50 16.20
| .otassium pepm USDA &0 114.00 95. 00 21.00 110. 00
[E;Yr-itic Sulfur % ASTM DZav2 L0140 L0133 . L0125 L0150
laturation % 22,50 1. 90 19, 30 24, &0
j’f‘f elenium PPpm AB DTFA 1 .015 .010 . 004 .002
:-'c-dium Absorption Ratio L047 . 044 | . 027 . 100
t'o.:xium Sol.Mea/1 USDA 60 .4z LSt .7z &5
-7Zinc pPm AE DTFA 1 1.650 2.400 1.%900 Z. 300

f l
T /{/ﬁjﬁ)_

- FORD CREMICAL LABORATORY»> INC.

i At revocts sre subminted m the confidental property of clients. Awthonzrnion for publication of our reports . i . Of, Ut from or regerding them , it reserved
pencing dur men ap } a5 2 fMmutust PrOteCTION 10 Chrents . the Public #nd ourseives.
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LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AYENUE

(R

= SALT LAKE CITY, UTAH 84115
= PHONE 466-8761
= Test Hole No. 1 DATE: 12/29/53

CERTIFICATE OF ANALYSIS

VALLEY CAMP OF UTAH
SSCOFIELD ROUTE
HELFER. LUTAH | . SZ3-0Q06765

54526

IR ARE!

-

FLES FROM EBELINA FAD #1 COLLECTED %-23-52 RECEIVED
FOR ANALYZI= UNDER F.O. #30-332-10-007331.

SAMPLE: SOIL =AM

- V=-2E-5

- O -2 FT. 2~ 4FT. 4 -6 FT. & - & FT.
}-Elav 7 USDA 1 12,80 2820 25,50 £0L 20
 tand UsoA 13 _ £5. &0 SE.50 27.50 27. 30
1-5i1t % USDA 18 21.40 12,30 14,00 12,50
zkgid/Base Pat.Tons/1000 Tons .43 .41 cE . 3L
%oron Snl.ppm USDA 4O . 057 117 el . 008
Ca.Carbonate Tons/1000Tons 4,50 3.45 2.87 2. 60

Talcium Carbonate ppm USDA &0 4,500.00 Z,450.00 Z,870.00 32,&00.00

=2lcium Sol. Mesa/1 USDA &0 120.72 108,72 117,26 1.:.2 00
Eonductivitv mmhos/cm @ 25 . .80 .77 . &5 .75
Zorrer rPm AB DTPA 1 - . 250 . 100 L200 . 050
;_I ron PPm AB DTPA 1 46,300 &2, 200 5. 200 77.300
%asnesium Sol. Mes/1 USDA &0 15. ¢!l 15.33 14,26 17.26
Eﬁarxsane se pPpm AB DITFA 1 14,500 12,400 10,3500 &, &S0
- All reports sre submitred a3 the confidentat prooerty of chents. Authorization for puslication of ow repors, lusions , or, ¢ from or regerding thern, is rmerved

Pending ow writien aporowel 83 3 Mutusl Protecthion 10 Chenta, the Pubhc snd ouneives.




-

-mALLEY CAMF
SOFIELD
HELFER,

-:'3:4526
2

SAMFLE:

OF UTAH.
ROUTE
UTAH

SOIL SAMFLES
RECEIVED #-23-33

Zand 7 OLEDA 13

LsoAa 12
uspa &0

ron Saol.PPm

1l51 pA
id/Base Pot.Tons/1000 Tons

Ca.Carbonzte Tuns/1000Tons

Carbonate ppm UZDA 40

(‘I'!cxum Sol.

nductivitw mmhos/cm e

lcium

Mea/1 USDA &0

",t'
_— !

lfper FPm AR DTFA 1
w31} PPm AR DTFPA 1
anesium Sol.

Mea/s1 UZDA &0

AB OTFA 1

1'
“lmanese PPm

AN reports sre submitted as the confidental propeny of cients. Authorization for
Pending our written sPOrow! a3 & Mutus! ProteECHON 10 chents, the pudbhic and ourseives.

LABORATORY,

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

INC.

Test Hole Ko. 2

-

UNDER F. 0.

DATE: 12/Z%/8%

CERTIFICATE OF ANALYSIS

2004744

FROM BELINA FAD #2 COLLECTED W—ZS—HJ
FOR ANALYSIES

SO0-22-10-0073221.

0 -2 FT. 2~ 4FT. 4 - &FT.
10,50 17.50 0.20
=20, 00 50,00 B7.70
&2 D0 =0. 50 31:50

. 2 .37 . S
. 05 L01G 11z
2.07 3.87 4.3%
2,700.00 32,370.00 4,Z%0.00
75,30 117,24 127.44
. 0 .75 .67
. 200 L 270 . 300
51.400 5. 400 44,900
21.41 15.45 17.22
4,900 . 600 . 300
of our . or, e trom o regarding them , is reserved




iy il

il

tai [EANER!

PHONE 466-8761

Test Hole No. 2

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

FAGE: 2

CERTIFICATE OF ANALYSIS
SZ-006764

——— = ot a— — —

Moisture % 23.00 4. 60 40,20
Malvbdenum pem AB OTFA 1 . 00% L 010 . 007
Neut./Fotentizl Tons/1000Tans 2.32 2.580 - 4,0z
Nitrate NOZ-N ppm USDA &0 Z.40 4,60 5.10
Mreznic Materizl % (WE) 2. 60 S, 50 - 4,50
~H USDA &0 7.20 7.30 7.50
gPhosphorus rpFrm AR DTFA 1 146.50 2640 - =z 40)
Potassium pepm USDA &0 110.00 Sl OO 7%. 00
Pvritic Sulfur % ASTHM 02492 L0123 L0120 L0115
Zaturation % 3. 40 18.70 25,10
-Selenium.PPm B DTFA 1 .025 .017 <.001
Z;":'ir:-d ium Absorption Ratio . 039 Ty ' . 063
Sodium Sol.Mea/1 USDA &0 ) .St .54
iiﬁc pPm AE DTFA 1 . 950 1.850 1.990
: _______:;:Z;%éégii?ZQ.___ A
: FORD CHEMICAL LABOSRATORY. INC.
Al reports are submitied & the confidentsl proverty of cirenu.  Authorizats for publi of our repOrT . conciunions, Of, extracy from of regerding them, i reserved

pending OUr writien approwl a3 3 MUIUB) ProTecion 10 chents, the public and. ourseives,




LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Eole No. B-5

\
WOFIELD ROUTE s
..ELFER, UTAH '

=
_I4...a_'.:»

AMFLES

LLEY CARMFP OF UTAH

=83 FOR ANALYZIZ UNDER P.O.

1=Clay % USDA 18 54,50 =)
BEsnd 7 UsDe 1= .50 a7, EO
li;ilt % USDA 1% 12.00 21.&0
:»id/Base Fout.Tons/1000 Tons .Y 32
"'-c:n Sol.ppm USDA &0 . 23 L1462

Carbonate Tons/1000Toans 4, &0 4,20

‘

cium Carbonate ppm USDA &0 4,400.00 4,200.00

127.74 123.7%

icium Sol. Meas/1l USDA &0

lPer

r'n pPpm AR DTFA 1
]

snnductivity mmhos/cm € 25 .75 . 80

PPm AB DTFA 1 . 020 .00
' 56,500 54,2200

nesium Sol. Mea/l USDA &0 14.7% 14.30
%. 200 &. 800

=I-anese pPpm AR DTPA 1§

SAMPLES FROM BEZLINA FARD COLLECTED %-13-52

Z0-33-10~

DATE: 12/232/32%

CERTIFICATE OF ANALYSIS

S3-004L7462

RECEIVED
007331,

- 7.5 7.3 - 10 10 - 12.9
51.%0 2250 &5, el
31,50 5¢.50 5. 54
14080 Z1.00 =5, AC

)
bed

(]

.77 3

Z,770.00 2,720,003, 700, 0C
- 115,26 112,26 128,74
. 54 . S0 . 73

. 1060 . 150 . 25

&3, 500 74, 100 S&. YO

4.500

of our repors,

t reports 378 3UDMItted as the confidenta! proverty of o Avh for publicati
g Our wrmitten ap 1o 8 i o . 10 chents , the Pubhic and Duneivws.

3 oM or regarching them, & reserved




PHONE 466-8761

g

aoisture %

M
Molvbdenum pem BE DTFA 1

Neut./Fotential Tons/lDDOTons

: 4.21
;Nitrate NOZ-N rPepm LZDA &0 Z.1Q
:Drsani: Meterizl % HED 2030
rH UsDA &0 7.20

Fhosrhorus ppm &8 LTFG 1 12.20

Fotassium prm UZDA &0 112,00

Fypitic Sulfur 7% ASTM D2Z4%2 LLO1ES

$0 ) ———t g} ) —— )} e

Saturastion % 24,50

3

Selenium ppm AB OTFA 1 . 005

Sodium Absorption Ratio L0811

Soedium Sol.Mes/1 USDA &0 . 6T

Zinc ppm AR DTFA 1

10 bk

1.770

b

s

40 WEST LOUISE AYENUE
SALT LAKE CITY, UTAH 84115

Test Eole No. B-5

Al recoris ere submirtted 23 the confidentusl propenty of o Avt for publi
PENGing Our written 3pOTOWE! 21 3 MUTual PrOTECTION 10 Chents, the Pubhc ond ourteives.

LABORATORY, INC.

Bacteriological and Chemical Analysis l

FRGE: 2

CERTIFICATE OF ANALYSIS
DE-00L763

Z1.50 22,40 22.50 2
.175 L1164 L1550 '

4,50 3.20 5.0 7l
7.80 7.80 7.30 7.
15, &0 5,70 16,20 1 ;l
95.00 86,00 &7.00 T2
L0136 L0110 L0120 L'
21. 80 24, &0 23,80 9'
LO0Y .001 L. 001 <.0

. 0OL2 . Q&0 l
LS2 .65 .73 Ii

1.2800 7.100 7

of owr reports, conciusions , Of, extracs from or regarding them, i reserved l




| l ) EE-0046763

!

{ggdium Sol.Mea/1 USDA 60 .47 RCi

|
|

|
|
|

|

jl All reports sre submitred as the 1 $ property of ¢b Authornizavion for publicstion of owr repors, ] ., or, trom or regerding them, & reserved

LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CiTY, UTAH 84115

PHONE 466-8761

Test Hole No. B-5 PAGE: 4

CERTIFICATE OF ANALYSIS

Preanic Material 42 (WR) S5.50 &L S0 4,235 10,50 &84

usna &0 7.50 T 7.44 7.70 7.50 7.89

"'msph orus Prm AR DTFA 1 10,50 14,50 21.&0 15.50 11,54
Fratassium ppm USDA 4O 105, 00 120. 00 11%.00 S&8.00 7%, 0¢
I}rr- itic Sulfur % ASTHM DZ472 L0122 L0145 . 0180 L0125 L0124

i:t uration % 27.10 20.70 21.50 25,20 20.4¢C

lenium pFpm AR DTFA 1 <. 001 <. 001 <. 001 <. 001 L, 001
':cdi um Absorpticon Ratio . Q&0 . OS50 . Q&0 . 0&4 . 024
S . SO ey . &S

inc ppm AE LTFA 1 Z.200 1.300 1.4350 1,220 Z2.10¢

I
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LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AYENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

; Test Hole No. B-5. FPAGE: 2

CERTIFICATE OF ANALYSIS

- EE-006783
12.5 ~ 15 15 ~ 17.5 17.5 - 20 20 - 2.5 2I.%
¥ .
I-=Claw YoUsDa 13 15. 350 14,00 20,00 24,20 =1.3t

—Zand % USDA 12 EOL 20 54,50 SE.50 24.50 5:‘::..

i-Sitt Y Uuspa 12 24.50 21.5D 46,50 S1.30 . #H

Acid/Base Fot.Tons/1000 Tans .33 .51 .5& .4z l

:p:c-r an Tol.Eem UZDS &0 ' L O3 C25R .10 S 1ES .

:Ca.Carbonate Tons/1000Tans .47 2.7 4,13 3.59 z. 1
gCaﬂ. cium Carbonate rem SDA O 2,470.00 2,740,000 4,130,000 3I,5%0.00 3, 150'
ft:aTcium Zoel. Mea/1 UZSDA &0 107.7% ?%.10 122,50 114.42 1().’-;'.7
:C'ondu»:tivit'-r mmhos/cm & 25 R S LER .33 s .l.:

CaopPer pPm AE DTFA 1 . D30 . OS50 . 100 .40 .

-Iron ppm AB DTFA 1 5. F00 71.400 75,200 6£1.300 S¥.

[
i)

S0
"Masnesium Sol. Mesa/1 USDA &0 10.5Z2 13.57- 15.24 13,68 14'

:Mansanese ppm AB DTFA 1 _ 11.600 2.500 2.500 L.750 S.gl
Meisture % 18.50 22.50 21.50 24,40 2005

Molvbdenum rPpm AB DTFA 1 L 035 .05 .016 . 025 l

Neut./Fotential Tens/1000Tons .11 2.45 2.5 .17 =.7

RN E N}

Nitrate NOZ-N ppm USDA 60 Z2.30 4,

®

{-l.‘

o

(o]

[y

[

<

A
-

-y eyt

All reports are submiried as the conhoeml property 0f chenu. Authorizaton for publication of our reporns, conct ,or, from or regarding them, it res s
pending our written spprows! 35 3 Mmuue! protection 10 clients, the pudlic and ourselves.




LABORATORY, INC.

Bacterwological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761
Test Hole No. B-5 FAGE: &

CERTIFICATE OF ANALYSIS
S2-006744

HMoisture % ’ Z1.40 29.56
"lo'ﬁ‘.’tu:;enum pFPm GB DTFA 1 L1132 ’ .(I>IE;7
‘Ifeut./F’otentia] Tens/1000Tons 3. 45 S, 42
yNitrate NOZ-N pem USDA 4O t 840 S. 30
’l.r-sanic Materizl % (WE) " 4,85 4,91

gh usDA o 7.35 7.40 -
;-'r;c-spr;c»r‘us ppm AE DOTFA 1 2070 22,20
!':otassium rpm LISDA 60 L. 00 $1.00
ETitic Sulfur % ASTM [Z49Z L0119 L0110 .
;i;:atur-ation YA 28,10 1%.70
éleh&nium pPm AEB DTFA 1 <. 001 <. 001

: E’:c:dium Absorption Ratio 054 . 061
ilpdium Sol.Mea/1 USDA &0 <45 . S0

inc pem AE DTPA 1 1.700 1.800

i o %/Jf_x?f_i(i___

———

- FORD CHEMICAL LAEBURATORY, INC.

A rePONt are submMitred as the confidental property of clents.  Authorization for publication of our repor, tusi . Or, from or regerding them , s reserved
pending our wrinten aporow! 88 3 Mutual protection 10 clents, the Public 3nG Dumeives.
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LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 466-8761

dIREr

4 i1id}

Test Hole No. B-5 DATE: 1272773832

IEAER]]

.CERTIFICATE OF ANALYSIS

= VALLEY CAMP OF UTAH
CSCOFIELD ROUTE

HELFER, UTAH , 2E-004L7 L4
S4SI ' .

-

b

SAMFLE: SOIL SAMFLES FROM BELINA FAD COLLECTED 9-15~322 RECEIVED
- F=23-23 FOR ANALYSIZ UNMDER P.O. 20-232-10-00732Z21.
: 25 - 27.3 27.5% - z0
ZI—LIa. Z ISDA 18 22,00 17.10
) -Fand NOUSDA L3 47,50 S2.50
£1-511t Z USDA 18 28,50 27,480
iécid/aase Fet.Tons/1000 Tons . 37 .34
IRoron Sol.ppm USDA &0 Q66 L Q7T
{Ta.tarbonate Tons/1000Tons T 4.02 S.9é

“Calcium Carbonate ppm USDA &0 4,025.00 32,9&60.00

:Calcium Tol. Mea/1 USDA &O 120.25 117,01
:Conductivit} mmhos/cm € 25 .74 .75
ICoprer rem AR DTFA 1 . 420 . 460
| Iren pPpm AR DTPA 1 | 45,500 43.800
:Masnesium Sol. Meas/l USDA &0 14.53 15.24
Mansanese ppm AB DTPA 1 11.200 10,850

Al reports are submutred 33 the confidentsl prooenty of Gwnts.  Authorizaton for publicstion of our reports, conclusions, or , extracts from o regerding them , i reserved
pending our written sporovel & 3 Mutusl Protection to chents, the pubhe and ourselves.

R N e RN R Y Ehaes N IEN AN )

(




Valley Camp of Utah, Inc.
Belina Mine Site
Clear Creek, Utah 84526

MINE: UTAll NO. 2 ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24, 1983
PAGE: 1 of 2
Cond. ' Particle Size Soluble Cations
Depth mmhos/ Satur-
Lab Hole Interval cm @ ,ation ,Sand Silt Clay Ca Mg Na SAR
No. No. Ft. pH 25°C % % y I % Texture Meq/1 (1)
— - [ r e e—
22093 1 10 e, - 2 Fe. 7.3 0.79 34.3 50.4 38.9 10.7 Loam 5.29 1.71 1.22 0.6
22094 2 8 I't. - 2 It. 7.4 1.08 30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1.32 0.5
22095 3 6 F't. - 2 Ft. 5.5 0.31 32.2 44.0 42.5 13.5 Loam 1.81 0.41 0.97 0.6

fFe .aotes: (1)

Sodium Adsorption Ratio




Valley Camp of Utah, Inc.
Belina Mine Site :
Clear Creek, Utah 84526

HINE: UTAIl NO. 2 ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC.r DATE: September 24, 1983
PAGE: 2 of 2
Fe In B N Mo Cu Mn TS .
ab Hole OM% K+ P04 ppm ppm ppm ppm ppm ppm ppm % AB NP ABP
0. No. (13)  (14) (15) (2) (3) (4) (5 (6) (7) (8) (9) (10)  (11) (12)
'2093 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
2094 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
'2095 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) Potassium

(15) Phosphate as P

(2)" Iron DTPA

(3)  Zinc DTPA

(4) Boron

(5) Nitrate Nitrogen .

(6) Ammonium Extractable Molybdenumn

(7)  Copper DTPA

(8) Manganese DTPA

(9) Total Sulfur Per Cent

(10) Acid Base

(11) Neutralization Potential

(12) Acid Base Potential in Tons Calcium Carbonate per 1000 Tons of Soil
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P. 0. Box 11350

£, United States Soil .
b Ee?&f;hem of Conservation Salt Lake City, UT 84147
pricuiture Sem -~

[

May 28, 1982

Yalley Camp of Utah, Inc.
Scofield Route
Helper, UT 84526

Dear Sir:

In response to your request we have made an examination of the soil survey
data available. On the basis of this information the soils in this area

do not meet the requirements for prime farmland because no irrigation water
is available and the growing season is too short.

Without irrigation water the moisture requirement for prime farmland cannot
be met.

Sincerely,

s
f/’

) g ) .

GEORGE D. MCMILLAN
State Conservationist

The Soi Conservation Setvice

is sn agency ol the
Departnent of Agricufiure -18A-



September 16, 1986

T0: Technical File
FROM: James S. Leatherwood, Reclamation Soils Specialisééﬁb/

RE: Substitute Topsoil Suitability, Belina Complex, Valley Camp of Utah,
Inc., ACT/007/001, Folder #2, Carbon County, Utah

Pursuant to Conditions #5 and #6, the operator has submitted analytical
data for the Utah No. 2 and Belina Pad materials. This information has been
presented to determine the suitability of these materials as substitute
topsoils. The following delineates the submitted data with a corresponding
topsoil substitute suitability rating as defimed in Table 2 of the Draft
Topsoil and Overburden Guideline (enclosed).

BELINA PAD

Sample Site No. 1
Overall Rating = Good-Fair

Parameter Depth Data Rating(3) Parameter  Depth Data Rating
pH Texture
0-2 7.5 G 0-2 sl G
2-4 7.4 QG 2-4 scl G
4-6 7.5 G 46 c P
6-8 7.8 G 6-8 c P
CaC0z% gc(l)
0-2 0.45 G 0-2 0.80 G
2-4 0.35 G 2-4 0.77 G
4-6 0.29 G 4-6 0.85 G
6-8 0.36 G 6-8 0.95 G



page 2

Memo to Tech. File
ACT/007/001
Substitute Topsoil
Septemper 16, 1986

BELINA PAD

Sample Site No. 1 (Cont'd.)
Overall Rating = Good-Fair

Parameter Depth ' pata Rating(®)  Parameter  Depth Data Rating
sar(2) : omx(3)

0-2 0.047 G 0-2 4.7

2-4 0.064 G 2-4 3.9

4-6 0.087 G 4-6 4.5

6-8 0.100 G 6-8 3.4
saT%(4)

0-2 22.5 P

2-4 21.9 P

4-6 15.3 P

6-8 24.6 P

BELINA PAD

Sample Site No. 2
Overall Rating = Good-Fair

1I
;
J.I
i
;l
i
;
{
i
I
i
|
i

Parameter Depth Data Rating(5) Parameter Depth Data Rating
pH Ec(l)

0-2 7.2 G 0-2 0.90 G

2-4 7.3 G . 2-4 0.75 G

4-8 7.5 G : 4-8 - 0.69 G
CaC0z% sar(2)

0-2 0.21 G 0-2 0.039 G

2-4 0.39 G 2-4 0.082 G

4-8 0.44 G 4-8 0.063 G
Texture oMz (3)

0-2 sil G 0-2 3.6

2-4 1 G 2-4 5.4

48 cl F 4-8 4,8
sat%(4)

0-2 23.4 P

2-4 18.7 P

4-8 25.7 F

x
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Page 4

Memo to Tech, File
ACT/007/001
Substitute Topsoil
September 16, 1986

Parameter Depth Data Rating(3) parameter  Depth Data Rsting

satx( ¥

: 0-2,5 24,5 4
- 2.5=5,0 2.8 P
5.0-7.5 24,6 P
705‘10.0 23-8 P
10.0-.12,5 3.5 G-F
1?2.%15.0 .1 3
15.0-17.5 20,7 P
17.5-20.0 .5 P
20.0-22,5 = 28,2 F
22.5-25.0 20.4 p
25.0-27.0 25.1 F
27.5-30.0  19.7 b

UTAH NG, 2 PAD

Sample Site No. 1 |
Overall Rating « Good

Parameter  Data Rating(5) Paramete”  Oata Rating

pH 7.3 G Texture 1l G
Saty(4) 34.3 G-F gc(l) 0.79 G
5AR(2) 0.65 G omMx(3) 1.9

UTAH NO. 2 PAD

Sample Site No, 2
- 8«ft, Depth
Overall Rating = Good

Parameter  Data Ratugl3) . Parameter  Data Rating

pH 7.4 G Texiigre sl G
Satx(4) 30.5 L ec( 1.08 G
sar(2) 0.5 Q omx (3) 2.5

o T LI SN |
BN N N B W aE BN N O EE B e e e




page 5

Memo to Tech. File
ACT/007/001
Substitute Topsoil
September 16, 1986

Sample Site No. 3
6-ft. Depth
Overall Rating = Good-Fair

Parameter Data Rating(5) Parameter Data Rating
pH 5.5 F Texture 1 G
Saty(4) 32.2 G-F ec(l) 0.31 G
sAr(2) 0.92 G omx(3) 4.5
(1) Electrical Conductivity (mmhos/cm @ 250C)
(2) sodium Adsorption Rates
() Organic matter percent (Organic matter suitability ratings are
undetermined at this time. Data is presented for information purposes
only.
(4)  saturation Percent (Data on the Belina Pad materials is misleading. In
some cases there is a high clay content and low saturation percentage-
See Sample Site No. 1, 4-6 and 6-8 feet samples).
(5) Ratings:
Good =G
Fair =F
Poor =P
Unsuitable = U
Enclosure(s)
JSL/djh
cc: S. Linner
L. Kunzler
0798R/6



Table 2., Suitability Limits for Rating Topsoil Substitutes+*

Good Fair Poor Unsuitable
Available water capacity >0.10 0.05-0.10 «¢0.05
pH , 6.1-7.8 5.1-6.1 4,5-5.0 4.5 -
7.9-8.4 8.5-9.0 29.0
USDA Textural Class SL cL,SIicL, SIC » G, VvCOSs
‘ L, SiL SC,LS S, S¢, C
SCL LFS Ccgs, FS,
VFESL VFS
FSL
Slope (%) {8 8-15 >15°
Electrical Conductivity 0-4 5-8 $-15 >16
Sodium Adsorption Ratio
(SAR) 5 6-10 10-12 Fine »>12 Fine
Texture Texture
10-15 ?15
Coarse Coarse
Texture Texture
Boron <5.0 »5.0
Selenium ‘ <0.1 >Qal
Rock Fragments (¥ Volume)
3 inches 0-15 15-25 25-30 30
3-10 inches 0-15 15-25 25-30 30
More than 10 inches 0-3 3-7 7-10 10
Alkalinity as Calcium
Carbonate % 0-15 15-25 25~40 240
Saturation Percentage (%) 425 >80

* Many native species have their roots in 'soils that are determined
Therefore, plant growth trials
may be needed where re-establishment of native species is desired.

poor to unsuitable by these values.

- wm



APPENDIX 411.140

AERC Archeological
Investigation
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R GOVERNDS DEPARIMENT OF COMMNUNITY AYD

ECONOUIC DEVELC=MEINT

SIL GAS & ' . 9ING

Division of | et summomecion

. ! 07 WEST 2ND SOUTH
January 7, 1981 Staie HISTOI’y SALTLAXE CITY, UTAH 84101

QUTAH STATE HISTORICAL SOCIETY} TELEPHONE BO1/533-5788

James W. Smith

Division of 0il, Gas and Mining
Department of Natural Resomrces
1588 West North Temple :
Salt Lake Clty, Utah 84116

-

RE: Skyllne Mine - Coastal State's Energy Company, Carbon
County, Utah

Dear Mr. Smith:

‘The staff of the Utah State Bistoric Preservation Officer has
received your letter of October 24, 13880. The staff, having
reviewed the submittsd report by Archeoldgical Environmental

Resezrch Co-cor:;:cw, entitled "Archeological Surface Evaluations in
the Skyline Project in Carbon and Emery Counties,” has determined

that the‘report is adequate to determine mitigation of impacts of
the proposed operations on historic and cultural resources. Because
of the limited number of resources and the described no adverse
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 0il, Gas and Mining.

The Preservation Office is aware of the December 22, 1980 letter
submitted to Coastal States Energy by the Office of Surface Mining
concerning the adeguacy 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 is
no adverse effect, the mine plan should be approved.

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 0Oil 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.

-~-60-
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Should you need assistance or clarification, please ‘call or write Jame-sl

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. I

Sincerely,

22222¢2;1i42~f;;%§§§;%%£é§f:
Melvin T. Smith

Director and
State Historic Preservation Officer

JLD:3jr:C942CB "

cc: Office of Surface Mining, Attn: Bill Killiam, Brooks Towers, 1020
15th Street, Denver, Colorado 80202 ‘

-6P-
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NTERSIVE ARCHEOLOGICAL SURFACE EVALUATIONS

JEEE S .
]

IN THE
 PROPOSED WHISKEY CREEK CANYON-PLEASAWT VALLEY
‘ PROJECT
IN

 CARBON COUNTY, UTAH

Mine Plan Applicant:
Valley Camp of Utah, Inc.
(Cozl Mine and General Service Facilities

Relziive %o Belina #1 and #2 and Uizh #12 Mines)

F. R. Hazuck, Ph.D., Principal Investigator

- T - - .
3 i - g : i

Report Prepared by:
- F. R, Hauck,and D. G. Weder
ARCEEOLOGICAL~ENVIRONMENTAL

" RESEARCH CORPORATION

- PAPER NO. 21
September, 1980

Salt Iake City, Utsh




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 Scof;eld, Utaﬁ; 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 service 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.

ii
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Chapter I - INTRODUCTION

A. Geperal Deta on the Project

In the spring of 1980, the Archeological-
Environmental Research Corporation (AERC) of Salt Lake
City was contacted by Vaughn Eazansen Associétes, a Salt
Iake City consulting firm, on behalf of Valley Cemp of
Utah, Inc. and contracted to perform an -intensive.
cultural resource tvaluation of mine portal areas,
transportation corridors and service areas relative to
the development of mine facilities in the Whiskxey Canyon-
Eccles Canyon-Pleasant Valley locality of Carbon County,
Utah., Mine permits involved in this locality include
Belina #1 and #2 and Utzah #2. Vzughn Hansen Associates
{(VH) in conjunction with Valley Camp of Utzh, Inc., desirous
of preparing a mine plan application for submission to
federzal and state authorities, requested that culturzl
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. 395, May 15, 1971), and "The Aircheological and
Historical Data Conservation Act of 1974", which is an
amendment of "The Reservoir Salvage Act of 1960" (74 Stat.
220). TFor additional information, please refer to the mine
' plan application prepared by Vaughn Hansen Associztes.
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. AERC's consulting for

Sanders Associates (see report for Jume 13, July 17, .0ctober 13,

November 28, 1575 and July 17 and August 23, 1976) featured



specific evaluations .made within the general Scofield
locality alt hough no evaluations were actually conducted
within the present proaect area,

Beginning in September, 1978, ADRC begzn consultiing
for Coastal States Energy Company upon the Skyline Project
which is situated on the west and adjacent to the Valley
Camp proaect 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 intemsive surface evaluation of the floor of
Eccles Canyon extending from the mouth of tThat canyon on the
‘west into the National Forest lands (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 evaliwe tions, only
ource sites were recorded in the general
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ABRC 27 ou/1 and 2, and one historic mine porital, service
area, AERC 270F/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_boundary 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
AERC's surface evaluations being reported in this document.
From July 22-25, 1980, AERC personnel conducted
intensive evaluations of the Whiskey Creek corridor and an
extension of the Eccles Canyon corrldor running north from the
~mquth 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 situated within the Valley Camp mine glan permit area.
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Recormendetions concerning site significance and mitigational
Technicues relative fo bhose siy sites are provided in <this
Treport. ‘

A1l surv:yed areas relative to the present mine
plan permit are situated oa privately owned lands ahd no
federal anticuities permits have been procured ‘o conduct
‘the 1980 research.

Tne resource inventory area for the 1980 research
involves atout three miles of transmission corridor of 60
meters in widih extending from the northwest quarter of
Section 30 in Whiskey Creek north through the center of
Section 1S into the bottom of Eccles Canyon and then east
through Secticn 18 into Pleasant Valley ard north in
Section 17 to Section 8 and then east to the Utzh No, 2 Mine
locaticn in the norvheast guarter of Sectiom 17, Township 13
South, Range 7 Zast, Salt Lake Base and Meridian, At special
reguest from Valley Camp, AERC personnel also examined the

Nicolitus HMine, the Green Canyon sawmill site and the Gibson
Mine, a1l located in Pleasant Valley but outside the
transmission corridor, This project area is situated about
two rniles south of Scofield, Utah, with the eastern corridor
peralileling Uteh State Highway Fo. 96 in Pleasant Valley.
The Zcofield, Utah, U.S5.G.S. 15 Minute topegrapnic map shows
the project area,

411 field notes and site data are filed at AERC

headquerters in Bountiful, Utah., Site reports are being
ted to 2ll relevant state and .federal agencies as an
apvendixz to this report. Artifacts collected during the
survey are being curated at the Museum of Peoples and
Cultures 2t 2righam Young Un1vers1ty in Provo, Utah,

-_—
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. znvironment and Locality

The project locality is situated in several narrow
canycns which drain northwards into Scofield Reservoir via
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Eccles Canyon Creek and Pleasant Valley Creek. The general
elevation of the proﬁeCp area'*anges between about 7750 feet
at the Gidbson Mine to about 9200 feet at the head of Eniszey

“ Canyon.

The high elevations in the project area have a
Strong effect on the local climate. The precipitation amounts
to about 30 inches amnually, but most of this precipitation
falls in the form of snow since‘the May to September precipitation
is only elght inches (Utah Water and Powe* Board). Elevation

‘and exposure also Getermine. the freeze free growing period

which is as low as 20 days per year at the highest elevation,

“but not greater thar 60 days at the lowest elevatioms,

The surface geology of the project locality is

. relatively simple. The majority of the canyon's lower surfaces

consisis of an exposure of the Cretaceous age Star Point

Sendstone, 2 formation of marine, deltaic and beach deposits
0f dirtsrpeiisd szxdsicone a2xd shales £bove the Siar ?oint is
expossd The Zleck Tawk Group, 2 Cretaceous age deuosiu 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
mosalc of different plant communitiés. In the Montane ecozone,
the follow;ng arboreal species are typlcally present in the

project area (Johnson 1970):

Common Arborezl Species

Limber pine Pinus flexilis
Engelmann spruce Picea engelmannii
“Blue .spruce Picea vungens
Subalpine fir Abies lasiocarpa
White fir Abies concolor
Douglas fir Pseudotsuga menziesii
Rocky Mountain - , R
: juniper Juniperus scopulorum
6



Common juniper , Juniperus communis

' Mountain mahogany Cercocarpus ledifolius
Aspen Populus tremuloides
Serviceberry Amelanchier spo.

Due to topographic factors, the east-facing side and bottom
of Whiskey Canyon are predominzately aspen vwhereas the west-
facing side is a mixture of evergreen species,

The floral community along the Pleasant Valley Creek
bottom include mi{iures of willow Salix spp., sagedbrush
Artemisia tridemtata, rabbit dbrush  Chrysothamnus nauseosus

and grasslands grading into mountain shrub communities.

The project locality is situated in the Xorthern
High Plateau Subcenter of the lMiddle Rocky lMountain Faunal
area and is characterized by a wide variety of species. The
memzal species known to exist in the generél'project area
according to Durrant (1952) include the following:

Order Insectivora

Shrews Sorex SpD. -
Order lLagomorpha
Pika Ochotona vrinceps
White-tailed | :
- Jack rabdbit Leous townsendii
Snowshoe rabbit . Lepus americanus
_ Cottontail rabdbit ' Svlvilagus nuitalli
Order Chiroptera
Myotis spp.
Silvery-haired bvat Lasibnxcteris SDD,
Big brown bat Eptesicus spp,
Red bat LasiuTus svp,
Long-eared bat Corynorhinus spv,

. Big free-~tailed bat Tadarida spp.
Order Rodentia

Squirrels Citellus svop,
Chipmunks tamius spp,
T



Forthern pocket

i
|
gopher Thomonvs talvpoides
' Beaver . Castor ceznadensis
Western harvest
' mouse Reithrodontomvs megelotis
fouse Peromyscus
l Yeadow mouse Microtus spp,
Wood rat '~ Neotama cinerea
Big jumping mouse Zapus princeps
l Porcupirte Erethizon dorsatum
¢ ‘ Marmot Yarmota flaviventer
l | Order Cernivora . |
£ - Coyote Canis latrans
l Wolf - Canis luypus
(formerly in area)
4 Red fox Vulvpes fylva
l Gray fox , - Urocyon cinereosrgenisus
Crizcely beer Ursus horribilis
i (formerly in zrez) ‘ '
Black bear - Drsus americepus
i Ring~-tailed cat Bassaricus astutus
. Ermine Mustela erminea .
i Long-tailed weasel  lMustelz frenata
Yarten Martes cezurinz |
Badger ' Texidea texus
triped skunk Mephitis mevhitis
; Spotted skunk pilog is
l Canada lynx Lynx canadensis
| Bobcat Lyny rufus |
'_, Mountain lion Felis cone
T Order Artiodactyla -
i | Elk Cervus canadensis
Mule deer , Odocoileus hemionus
Fountain sheep i densi

(formerly in area



The montane ecozone 2lso supports a wide variety

of avian species, some of which are summer migrants., Some
of these species, according to Eayward et 21 (13976) include

the following:

Tocal Avian Species

Coniferous Niche
Red-breasted nuthatch
Golden~crowned kinglet
Ruby~-crowned kinglet
Yellow=rumped warbler
Western tanager
Aspen Niche (Hole nesting)
Tree swallow
Violet green swallow
House wren
Black-capped chickadee

Yellow-bellied
sapsucker

Downy woodpecker
Common flicker
Chipping = sparrow
Cassin's finch
Black-headed grosbezk

Western wood pewee
Mountain bluebird
Hermit thrush
Predators
) - Goshawk’
Cooper's hawk
Red-tailed hawk
Golden eagle
- Great horned owl

Sitta canadensis (summer)

Regulus satrapa
Regulus calendua

Dendroice coronzta (summer)

_Pirangs ludoviciana (summer)

Tachveineata bicolor

Tachvcineata thalessina (summer)

Troglodyies.zedon (summer)
Parus atricavillus

Sohyrapicus varius

Picoides pubescens

Colaptes auratus

Spizella vpasserina (summer)
Carvodacus cassinii (summer)

Pheucticus melanocevhalus
(summer)

' Contopus. sordidulus (summer)

Sialia currucoides (summer)

Catharus gultatus

Acciviter gentilis
Accipiter cooperii

Buteo jamaicensis
Aguila 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 presernt during the entire year but generally migrate to
somewhat lower elevations during the winter months.

C. Prehistory and Ristory of the Region

The variety of huran cultures which heve inhebited
the project region can be examined from several perspectives.
The temporal continuum extending over a range of 12,000 yezrs
involves such diverse groups as the early prehistoric big

game hunters, the archaic han»e?—ga»herers, the semi~horticuliural

Fremont, the Shoshonean bands, the ezrly historic explorers
and fur trappers, the Mormon colonists,'the coal znd cattle
barons, the final influx of farmers, small town settlers, znd
merchants., Man's social and technological variztions mirror
the comoleyltv of economic means used to exploit the néCESS&ny

-

. . et et
chznzing ecologicel system.
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The Prenistoric Period
Tne prehistoric period within the project region can
be subé;v;aed into four main i{emporal phases: Paleo Indian,
Archzic, Fremont and Shoshonean.

PALEO INDIAN PHASE

, The Paleo Indian phase began at approximetely
42,000 B.P. and terminated by about 7000 B.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 bunting
of mammoth during a time period between 12,000 B.P. and
10, 000 B. P, Since the Ilzno culture has been defined prlma.lly
from the excavation of mammoth kill sites, very little is known
about the overall subsistence activities of this culture.
"Evidence of the Llano culture has been found over
a widespread area in the Intermountain West and Southwest.

10



The Clovis point, a large, lanceolate, Iluted spear point, is
the only artifact which can be used coniidently to infer the
presence of the Ilano hunters. Clovis points, in association
with mammoth remains, have been found in XNew lMexico, Oklahoma,
Colorado, Arizona and Wyoaming. _ _

Based on these sites, which are characterized by
mammoth~Clovis point association, the core area of the Ilano
culture is limited to eastern Colorado, most of New Mexico
and easterm Arizona. However, the Clovis point by itself has
a much larger:-distribution., Clovis points, or very similar
fluted points, have been found throughout the entire United

tates,

ILlano sites have been found, although several isolated Clovis
points and one fluted point site have been reported. An
isolated Clovis point was reported from Sevier County, Utah

n o

o

(Pripp 1966). Gunnerson (1956) performed a2 itest excavetio
a small rockshelter in Emery County (42Em8) from which 2 local
collector had ob%tained a2 Clovis point. The test excavation

did not, however, recover any additional Clovis points. An
unusual fluted point very closely resembling the Cumberland
fluted points commonly found east of the Mississippi River was
found by an amateur collector in the San Rafael Swell and
reported by Hauck in 1979 (42Em677).

‘The Folsom culture (ca. 11,000 B.P. to 9000 B.P.)
immediately followed the Ilano culture, but several differences
"In subsistence and artifacts allow a clear distinction to be -
drawn. Although the primary evidence of the Folsom culture is
also from kill.sites, the fauna hunted and the projectile points
used are different from the Ilano culture. The Folsom point is
a lanceolate, fluted and usually eared projectile point l
generally smaller and thinner than the Clovis point. 1In |
addition, the Folsom point is associated at kill sites with the I

Within the project region of Utah, no characteristic I

extinct Bison antiounus.

. » 1
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Folsom kill sites occur predominantly wiinin 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
ngh Plains immediately east of the Rocky lMountains. A

~ total of 11 Folsom points has. been found in Utah dut only

one of these, found by an amateur collector somewhere in the
San Rafzel Swell, is known from the project region (Tripp
1967). , ‘
‘The Plano sdbphase of the Paleo Indian phase extends
from ca. S000 B.P. to 7000 B.P. The Plano culture, like the
Ilzno and Folsom cultures before 'it, was economically partially
dependent on large game, bison in particular, Héwever, the
Plano culture is charac»erlaed by a2 great leSISluy of

projectile point uypes. Plano culture progec»zle points are

typically lanceolate, precisely flaked and non-fluted.
A new hunting technique also became widespread during

'. l'
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tecthnigue ent ed the driving of 2 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 cultu;e hunters in Utah is not widely

acknowledged.
The presence of Paleo Indien cultures within Utah weas

minimel even during the Ilano 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
species in Utah compared to the Great Plains east of the Rocky

'~ Mountains than on the eastern side and, a2s 2 result, the

large herbivorous animals utilized by the Paleo Indian
cultures were present on the Great Plains in considerably

greater numbers.

12



ARCHAIC PHASE
Because of the relatively arid conditions of Utah

and the Great Basin, large mammal hunting was not a viable
sub:istence technigue in that area., The Great Basin znd
ad jacent Colorado Plateau of eastern Utah were occupied zt
an early date by Indian groups who were engaged in a
subsistence pattern dependent on smaller game animals and

the gathering 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 inhdbitaztion 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, Focup Cave (Alkens 1970)

in the Great Basin, Sudden Shelter (Jennings, Schroedl, Eolmer
1980 ) in the southern Wasatch Mountains and Cowboy Cave
(Jennings et 21 n.d. ) in southeastern Utah, have 21l supplied
important data pertinent to the developvment of a cultural
seqguence 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‘épproximately
8500 B.P. and continues until about 6000 B.P. Subsisience
during this period was based on generalized gathering and

" hunting technigues. A large variety of plént, animal and
insect resources was utilized. ZHunting was primarily limited
to deer and momntain sheep although antelope and bison were
also utilized. The trapping of rabbits and sma2ll rodents was
also-an important source of protein.

' The prevalent utilization of caves and rockshelters
as habvitations in conjunction with the aridity of the area has
resulted in conditions suited to the preservation of normally
perishable materials. Due to the excellent preservation, it

13
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is lmown that the spear thrower (atlatl) was the implement

used for hunting. The atlatl was used with a two or three

‘component shaft and stone dart point throughout the Archaic

phase. The Early Archaic Period was characterized by four
types of dart points, the Pinto, Eumboldt, Elko and the
Northern.Side Notch. (Holmer 1978). During thistime period,
the Elko point type had a limited areal extent confined
primarily to the northeastern Great Basin and the northern
Colorado Plateau,. The Pinto and Humboldt points, generally
found in close asspciation in archeological contexts, had
the same distribution as the Elko poinfs, but are 2lso found
in sites in southern and central I&aho at this time period.
The Northern Side notch point had a very wide distridution

 during the Early Archaic period erncompassing the northern

Great Basin, Columbia Platezu, Northern Colorado Plateazu and

Great Plains,

The Middle Archaic Period began about 6000 B.P, and
nled abcud 4500 B.P. Subsistence fechnicues znd the
~utilization of caves were the same as during the Farly Archaic

“but dart point styles changed and a2lso diversified., Dart

points such as the Rocker Side-notched, Sudden Side-notched,
McKean Lanceolate and San Rafael Side-notched were
characteristic of this period (Holmer 1978). The Elko point
continued to be used during~thié.period in the same areas as

it had been during the Early Archaic periocd. Although the
Rocker Side-notched and Sudden Side-notched points were limited
in their distribution to central Utah, the McEean Ianceolate 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 and northern Colorado Plateau and continued to be utilized
through the end of the Late Archaic period.

14
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The Iate Archaic period began za2bout 4500 B.P. and I

enéded at roughly 1700 B.P. Subsistence Techniques were

esseptially unchanged from the earlier Archaic periods and l

the utilization of the Elko and Gypsum points styles was

continued although the latter style is generally limited in l

its occurrence to the southern half of Utah., A%t the end of

the Iate Archaic period, two new technological developments l

occurred which mark a significent change in prehistoric

subsistence patterns: +the introduction of corn and the bow

and arrow. S l
Pvidence of corn horticulture in the latter part of

the Iate Archazic period has been found at several locations: '

Cowboy Cave (Jennings et 21 in preparation), Coitonwood Cave

in western Colorado (Hurst 1948) and Clyde's Cavern in central I

Utzh (Winter 1973, Winter and Wylie 1974). - At 211 three

locations, corn caches were found which dzted generally between l

1600 B.P, and 2000 B.P. The very late portion of the I=zte

Archaic period also witnessed the advent of the bow and arrow. .

At Cowboy Cave (Jennings et 21l n.d.b), Rose Springs arrovheads

were recovered from the uppermost level and were dated about

1700 B.P. l
The entire Archaic phase is characterized by a

gathering and hunting subsistence mode and a2_sequence of dart l

point styles which have been defined through the analysis of

excavated cave and rockshelter sites, Tramnsient habitation l

. of these caves during the annual migratory round is the most

widely accepted interpretation of the Archaic ‘subsistence l

pattern. ‘

The atlatl was the universal Archaic hunting implement

until the very last centuries of the Iate Archaic period. l

However, the advent of the bow and arrow around 1700 B.P. does

not seem .té have eliminated the utilization of the atlatl l

during the late Archaic. Gypsum dart points continued to dbe

manufactured even after the appearance o.:f Rose Spring arrowheads

at Cowboy Cave (Holmer in Jennings et al n.d.).

15 '
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occupation, sirulizneous occupat
combination of these two possidilities.
<%

addition, Anasazi tradewares are considerably more prevalentg
in the Fremont cul ture sites than in the Sevier culiture sites,
The unnamed plains-derived culture of nar thern and
northezstern Utzh existed from about 1300 to 650 B.P. (hsdsen
and Lindsay 1977). This culture was dependent upon hunting
of bison and the collecting of wild plants. The dwellings
are pnormally shallow basin structures without any clear
evidence of the type of superstructure utilized. Unlike the
coiled pottery of the Sevier Fremont and inasazi cultures,
the unnzmed culiure produced pottery by the paddle and anvil

'uechnioues. It is"important to note that there is a

conszderable'spa%ial overlap of the unnamed culture and the
Fremont culture treits in the northern portion of the latter's
dlstvlbutlon.k There is insufficient data a2t %the present to
determine whether the spatial trzit overlap is due to zltermate
on by the two culiures or a

M

‘Zuzting ectivities zocong the Sevier, Fremont and

wltures ere evident from the mzny varieties of small‘
arrowheads which have been recovered from excevations. Smzll
stemmed corner notched (Rose Spring) arrow points are present in
the earlier phases of all three cultures, but afiter adbout 1100
B.P., numerous reglonal veriants developed. Side noich arrow

;;

‘point styles (Bear River Side-notched and Uinta Side-notched)

were common in the northern part of Utah while Parowan Basal-

pnoiched and Bull Creek arrow point styles were common in the

southwestern and south central portions of Utah respectively.
The Bull Creek points are of partlcular.ln»erest because they are
found in high frequencies at both EKayenta Anasazi sites in
southern Uiah and Fremont sites along the east side. of the
Wasatch Mountains (Coombs Village, Bull Creek sites, Snake Rock -
Village, 0ld Woman and Poplar Enob) and probably indicate the
reciprocal exchange of males for matrimonial purposesy(Holmer
and Weder 1980).

16



Dart points, the Elko series and CGypsum, in
particular, are also found in association with Fremont sites.
This association has been used by Schroedl (1976) to verify
the indigenous development of the Fremont culture from Archaic
anvecedents. Dart points, during the Archzic, 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 evaluzated. .

In reference to Utah, the Mesa Verde and Kayenta
veriants of the Anasazi culture are of particular importance.
The San Juan Andsazi culiure was centered around the Four
Corners area where Colorado, New Mexico, Arizona and Utah meet. l
The Kayenta Anasazi inhadbited the extreme southern periphery
of Utah from the San Juan River west to central Utzh. As has
already been noted, Kayenta influence is particularly evident
in a narrow band of sites running from Coombs Village northwardsl
past the Henry Mountains to the Snake Rock Village site adjacent
to Interstate 70 on the east side of the Vasatch Platezu,

SHOSHONEAN PHASE - I
The Shoshonean populations, who were the sole
inhabitants of Utah at the time of Euro-American contact, have l
been in the northeastern Great Basin region since approximately
650 B,P. Their origin has been the subject of considerable I
controversy, however. Several hypotheses have been expressed.
One hypothesis mainteains that the Shoshoneans came I
~from the southwest of the Great Basin at about the time of the
dispersal of the Sevier, Fremont and Anasazi agriculturalists l
L
|
1
1
|

(Mzdsen 1975b and ILamb 1958). Gunnerson's hypothesis (1962)
states that the Fremont, Sevier and Virgin cultures were
Shoshonean peoples who had taken up horticultural and ceramic
techniques diffused from the Anasazi but later reverted to an
Archaic subsistence style after a climatic change which made
agricultural subsistence technigues unproductive.

17
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Regardless of which hypothesis is correct,
Shoshonean groups (Ute, Paiute, Shoshone and Bannock) were

inhabiting the Grea®t Basin into eastern Uteh at ca. A.D. 1300

roughly coincident with the disappearance of the Fremont end
SeV1e; cultures, ;

The Shoshonean subswsuence pattern was quite similar
to the Archaic adeptation. Smaell familial bands were engeged
in a2 gathering and hunting subsistence utilizing a wide

veriety of nondomesticated plant, mammal and insect species,.

_ Very little archeological evidence is available for
this time pe*ioa.: Two cheracteristic artifact types can

 genera2lly be associated with the Shoshonean occupation of Uiah,

The bow and arrow was utilized for hunting and a {ype of
arrowheaa, the Desert Side Notch point, has been correlated
with the Shoshonean occupation (Folmer and Weder 1980), The
Shoshoneans also utilized ceramics to a2 sm2ll degree. :

‘Shoshonean ceramics are easily distinguished from Sevier,

Irexmcnt axd trasazl wares by the former's relative crudene
noshonean ceramics are typlcelly thick walled, have large
temper particles, are.poorly smoothed, exhibit little
decoration.and have beéen fired 1n an unconbrolled or oxidizing

atmosphere,

The Protohistoric Period

, The prehistoric Shoshonean occupation of the
_tezmountaln West continued up to and through the period of
Euro-American contact. The Indian groups inhabiting the area
of eastern Utah within which the proaect locallty is situated

came to be called the Utes.

PRECONTACT

N The Utes are a group belonging to the Shoshonean
(Uto-Aztecan) linguistic family of which there are three
branches: Ute-Chemehuevi, Shoshoni and Mono~Paviotso. The
Ute-Chemehuevi branch includes those groups which came to be

18
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Vmown 28 the Utes, Southern Paiutes and Chemehuevi. 4lthough l
there is little archeologicél evidence, the Utes probably
were characterized by a social organization and subsistence l
mode quite similar to 211 of the other a2boriginal groups in the
Great Basin and Colorado Flateau. The Utes were pedestrian l
gatherers and hunters who utilized a relatively large area of
western Colorado and eastern Utzh (Steward 1974). l
The Utes were grouped into loosely organized bands
consisting of extended families. ILeadership was present only I
for subsistence .task groups. The Utes could de reliably

distinguished from the other contemporary aboriginal groups I
only in terms of linguistic differences.
Group territoriality was developed only in a l

statistical sense, A particulaer Ute band might consider a
certain area as a home, but. the seasonal round of.each band
was highly variable from year to year. The area with which any l
band.was most familiar was not exlusively utilized by that

band., Intermarriage among the various Ute bands tended o I
maintain l_iz'guis‘cic unity But dlur the definition of territorial

homeland for any particular band. Except for those Uies who I
were utilizing the aguatic resources around Utah Iake, local '
populations were small and mobile (Steward 1974). l

EARLY CONTACT |
The presence of the Spanish colony at Santa Fe by 1598n'

resulted in the first contact between the Utes and Euro-Americar
groups. The relationship which developed between the Utes and
the Spaniards was consistently friendly and resulted in the l
spread of. the horse among the Ute bands. Vhen the Utes obtaine
the horse, a change in their subsistence occurred. The ' d'
equestrian Ute was able to travel more widely and more effectivel
and concentrate on bison hunting (0'Feill 1973).

" The utility of the horse was strongly mitigated by
enviroonmental factors, however. The maintenance of a large I
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horse herd required substantial supplies of grass whick

~ generally lﬁmlted »he advantage of the horse to those eresas

where grass was plenulful such as western Coﬂo*aao, the
Uintah Basin and along the wes»ern slopes of the Wasaich
Mountalns. The supply of grass also determined the
distribution of the bison. The horse was, therefore, nos

"equally valuable to all of the Ute bands. The bands iz

Colorado were able to support their horses whereas those

bands in Utah, eastern Utah in particuWar; were unable to

utillzed.uhe horse eﬁfectvwely and were more likely to ez

a horse than ride 1t ; ,

Considerable trading activity with the‘Utes was

occurring during the 17th and 18th Centuries. . Of

particular imporiance was slave trade (O'Neill 1973). The
tes were zable 4o conduct slave raids on‘neighborinw trides

——

f-
[}

(especially the Naevajo) because of their eguestrizn stz
They then exchanged their slaves for horses and other Sparish
goods. ¥Yhether the slaves were exchanged with traders
travelling into Uite territory or were driven by the Utes to

;

Spanish settlements is unknown because of the lack of

documented evidence., Until the 1770s, there was little

~official Spanish interest in the territory of the Uties.

However, at that time, King Charles III of Spain decided
that an exploration of the areas nbrth of Santa Fe would be
beneficial to Spanish control. His developlng interest wes
a reaction to the growing influence and exploraulons by <he
British and,Frenchkln 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 973).
~ The first documen»ed Spanish ekploratlon of the area

‘north of Santa Fe was the Domlnguez-Escalante Expedition of

1776—1777. This expedition was also the first offzc;ally

20



sponsored exploration, the purpose of which was Vo 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 the Spaniards.

A trail was eventually established between Santz PFe
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,

ILTE CONTACT

Beginning in The early 1800s, ithe fuxr trade became
active in Utah. The Arze-Garcia expedition traded for furs
with the Utes at Utah Lzke in 18135 and soon thereafter trappers
began +to actively exploit the area. Etienne Provost was a
e ~re Chotezu-DeMun exploration of 1815 to 1817 and

2ed his own trepping company which operated
¥y within Ute territory. He was subsequently killed by

Vilid

I

primari
the Utes near the site of the city which now bears his nanme,
Prove (0'Weill 1973). _

During this time, more detailed information on the
Shoshonean peoples of the 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 (O'Neill 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 available fur resources. This competition was not
welcomed by the Utes, who were no longer consistently
friendly with the Furo-Americans.
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Although there were a large number of independent
trappers operating in Utah, their activities have not been

well documented. Antoine Robidoux was an important trapper

who by 1824'was operéting primarily in the Uintah Mountains.
Williem Ashley and Peter Skene Ogden were trapping in the
northern Ute territory during the summer of 1824 and,at abouv
the szme time, Jededlah Smith was exploring eastern Ute
territories to evaluate their trapping DOuentlal (O‘Nelll
1973). | :
The growing traffic along the Spanish Trail had an
important effect on the local Ute bands. Vakara, a
Tum“anuwachevleader, became quite powerful in the 1820s by
conduc»vng horse raids in southern California and reuurnlps
to Utah by way of the Snanlsh Trail (ILyman and Denver 1870).

He enhanced his power and wealth by exacting tribute from

travelers along the trail and by the trading of stolen

, ho:sés znd Pahvarnt and Paiute slaves (0'Neill 1973). 1In
zddition, Wekawz and his band actively engazed in fur trapping.
By the late 1830s, there was conSﬂderaole competition

forkthe fur resources of Utah and western Colorado. Robidoux
established a permanent fort and trading center in 1837 near
White*ockS' in the Uintah Basin to Capltallze on tne beaver-
laden streams of the Uintah Mountains. ‘ ‘

The prosperity of the fur trade was not destlned to
last very long, however. The fierce competition over trapping

areas led to widespread disruptive conflictis and, most

importantly, ~the demand for furs used to. make the beaver skin

A hats which were fashionable in Europe and the eastern United

States declined rapidly about 1840 as the fashions changed.
Fort Robidoux was burned in 1844 by the Utes who apparently
biaméd the trappers for the declining value of their furs
(O‘Nelll 1973, Lyman and Denver 1970).

The decline of the fur trade bhad a serious 1mpact
on the Ute bands of Utah., The entire economlc base of the
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Utes began to disintegrate after 1840. The trading

activities with Santa Fe began to dwindle with the decline

in the horse and slave trade. The itermination of Mexican

control of the area in 1846 and the subseguent loss of
contact for slave trade into Mexico (Lyman and Denver 1970)

were very disruptive to tThe relationships existing between
tah and Santa Fe.

' During the declining years of the fur trade, the
largest invasion of Ute territory occurred. 3Beginning in
1847, .Mormon pioneers began to move into Utah and rapidly
swelled their pumbers through immigration. At first, there
was little conflict with the Utes because the major Mormon
settlement, Salt Lake City, was on the periphery of the Ute
territory and the earliest Mormon expansion was to the north.
In 18438, Fort Uteh (1ater to become the town of Provo) was
founded near Utah Ieke on the traditional campsite of the
' Tumpanuwache band. Since the Tumpanuwache band, still
under the leadersip of Wakara, had been forced to revert to

their earlier mode of subsistence due to the decline of the
fur trade, their utilization of the resources around Utah
ILake became of vital importance. The conflicting interests
in the Utah Iake vicinity escalated into a series of raids
and counterrazids during the 1850s which became known as the
Walker War. In the end, the Utes were forced to leave the
valley and moved east across the Wasatch Mountains (O'Neill
1973). ,
- The next few years were difficult for the Utes, who
were being gradually forced to split up into small bands and
resume a subsistence mode similar to the precontact pefiod.
Some of the bands, however, chose to raid Mormon settlements
and farms to obtain cattle so that they could avoid
starvation. These raids became more prevalent during the
1860s. Raids were conducted on the Mormon settlers west of
the Wasatch and the Utes returned to the unsettled areas
east. of the Wasatch with the stolen cattle (O'Neill 1973).
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Although several bands were responsible for these raids,
one man by the name of Black Hawk Dbecame the focus of the

‘blame for all the ralalng.

The eareas east of the VWasatich Mountains remained

under Ute dormination for several years, A Mormon attempt

to colonize at lMoab was undertaken in 1855 but the Mormon
settlers were harassed by the Utes and forced to Teturn %o
Salt Lake City. It was not until 1877, by which time the
Utes had been *emoved to the Uintah Rese*watlon, that Mormon
colonists were able to sa fely settle east of the VWesatch
Mountains (O‘Newll 1973).

The Hvs»orlc Perlod

The history of the east-central cozl zreas of
Utzh beglns with the exploration apd colonizeztion efforts'of
the Spgnlsh during the last quarter of the 18th Century. BEBast-
was firsz eLplo*e and mepped by the Dominguez-

-

cetition of the 1776-1777 in its efforﬁs to

line of communication between the Spanish

settlements of New Mexico and Monterey, California (Miller
1968), ;

Though the Dominguez-Escalante Expedition failed
achieve this end, subsequent attempts from the New lMexico
settlemenus,and the travelings of Spanish and Americen fur
trappers, traders arnd frOﬂ*‘ersmen.resulted ina connectino
route nown as the Old Spanish Trail (Miller 1968:Map 20).
Along this route, which came up from Santa Fé through the San
Juan country, across the Colorado River at Foab, over the Green
River at the present site of Green River, across the San Rafael
Desert into Castle Valley, then sath through Salina Canyon to
southwestern Ut tah and southern California, passed thousands of
horses and numerous ‘trading, tranpzng and Indian slave trade

expeditions (Mlller 1968).
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By the 1830s, the trail was well established, poriiczs

of its route being Iollowed in 1853 by explorer, John C.

Fremont and governmen» surveyor, John ¥W. Gunnison, who raspcried

several sets of well-worn tracks neer Green River where
Interstate 70 presentlj runs. Other sections of the trail
still remain near the Big Hole VWVash in Emery County. The
primery route of the 014 Spanish Trail, plus divergent trails
to Utah Leake, Fort Robidoux and Fort XKit Carson, brought tre
first extended contact into the project'area (Miller 19683:
Map 20).

3

Though forts and trading posts were scattered
sparsely through southern and central Utah, the first attecpts
at organized setilement were undertaken by the Mormon Church,
In 1855, the Elk Mountain Mission passed southward through
Castle Valley to the area of Moab intending-to establish
perczanent settlement, but Indian hostility forced =z guick
retreat, The combination of hostile Indians, the desolaze
appearance of the region, the lBrdships involved in securng
sufficient water for irrigation and doubts about the quelity
of the soil caused further attiempts at colonization of the
eastern area of what was then Sanbete County to be dropped fo or
over 20 years (McElprang et al 1949:16).

4t a priesthood meeling at Ft. Pleasant on
September 22, 1877, encouragement was given to settle Castle
Valley; soon after 75 men from Sanpete Stake were called with
Christian G. Iarsen 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 untililog houses could be erected were Elias and Jotn

Cox, Ben Jones, William Avery and Anthony Bumbel. By tke 211

of 1878, the crops were sufficient and the situation stable
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enough for the families of these men to join them, 2 sure
sign of an intent to remain (McElprang et al 1949),

‘ Work progressed on the agricultural settlemenis of
CastWe VaWIey and roads were built through the Waszich

- Mountains to the more stable areas of western Sanpete County.

Additionally, in the fall of 1878, the "Star-Mail Route” was
opened between Salina and Ouray, Colorado; it followed the
paths of the 0ld Sjanish Trail and the "Gunnison® Trail of '
years before (McElprang et al 1945:19-21). In just three
years the towns of .Castle Dale, Wilsonville, Ferron, Green=-
fiver (Blake), Buntington, Lawrence, Molen and Orangewill had
been established and the legislative Assembly in February, 1880,

‘creaued Emery Coutny, which embraced all of present-day Caroon,

Emery and Grand Counties (Lever 1898:533).
mhnugh the proaect Tegion was settled for its

ag:lcultural and grazing possibilities, it was the area that
inspized active settlement and set pne nining ~dominated
ingdustrizl Tase that ceniral and eastern Utan Tretzins to the
present. |

A The first recorded discovery of coal in eastern
Utah was by the Gunnison Expedition of 1853 (Powell 1976:13)
vhen they located deposits of coal approximately three miles

‘east'offpresent-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
the territory's needs,vcaused Gunnison's discovery to be
forgotten. The subsequent failure of the efforts at Wales to
produce good coking coal,and the Union Pacific Railroad's
monopélization'and price-fixing on the deposits at Coalville, -
caused a re-evaluation 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 Co2l Mining and Coke Company was orgzanized by men
from ¥ew York, Salt Lake City and Fairview. ZEleven coke ovens
were constructed and the coke was hauled by wagon into
Springville, The expense involved with the hauling and the
questionable gualily of the coke produced caused the failure
and abandonment of Connellsville by 1878 aiter only three years
of operation (Powell 1976:13).
' ‘The next development of coal resources was begun
in the Pleasant Valley area, zlso 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 lznds 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 weailer while in winter the road was
impassable. This Pleasant Valley area proved to be extiremely
productive, The first three large scale mines in eastern
Utah were established in this area when the Mud Creek Mine 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 'terri’cory, e.g., the Coalvillel
resources and Union Pacific Railroad's conirol over that source.
During the early 1880s, the Denver and Rio Grande Railroad was
extending its lines from Colorado through Utah. Though I
originally graded through Castle Valley and Salina Canyon, the
route of the railroad was altered, going through Price and l
Spanish Fork Canyon and thus taking in the rich coal areas of
what was to become Carbon County (McElprang et al 1949:22),
" Purther expressing its interest in eastern Utah coal,
the Denver and Rio Grande Vestern (Denver and Rio Grande's Utah l
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| holdings) purchased the independently owned Pleasant Valley

Railroad Company and Pleasant Valley Coal Coméany in 1882.
Shortly thereafter, Union Pacific Railroad Company (UPRR)
‘peheurated the Pleasant Valley area in order to p*otec» 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 Demver and
Rio Grande's Pleasant Valley Coal development (1882), the
establishment of Utah Fuel Company in 1887 and the creation of

tzh Central Coal of Union Pacific, the railroad companies
glmost totally dominated the ownership and production of the
tah mines until the early 1900s (Reynolds et 21 1948:195).

| In 1888, a mine was opened at Castle Gate on the

Price River near the mouth of Price Canyon. In about 1899, a

‘new mine began operations at Sunnyside Jjust 24 miles east of

present-day Price at the base of the Book Cliffs, The
Sunnyside Number 2 Mine a2lso began its production in 18939 with

-
i

el ottainsd there, & a2lso at Castle Gate, being

(¢

tThe C

'11

l\'l

& for coking purposes (Powell 1976:17-18).

In 1906, the first of the cozl operations which
would remain free from railrocad control began production at
Kénilwor»h three miles east of Eelper. This enterprise was
financially backed by James Wade and F. A. Sweet and was
called the Independent Coal and Coke Company because of its
unique ownership status. Sweet, one of Utah's most prominent
coal authorities, also bpened a mine on the middle fork of

iﬁlller Creek in 1908 and named the camp chwauha (Reymolds et a1l

1948:213), This locality at the foot of Gentry Mountain, about
18 milesisoutheast of Price, was the scene of further coal
mining development in 1911 when Black Hawk mine was opened by

- Brown and Eccles, Just a few miles to the south in northern

Emery County, a small wagon mine was purchased by the Castle

 Va11ey Fuel Company and the town, Mohrland, named from the

initials of the company's four major figures--}ays, Orem, EHeiner
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I
and Rice--was begun. IMr. W. H. VWattis undertook the last l
development in this area in 1916 at Wattis, several miles
north of Hiawatha on the flank of Castle Valley Mountain, l
The decade from 1911-1920 saw an increase in
activity in the coal regions of east-centiral Utah with many .
new mines being opened in hitherto undeveloped areas within
the Utah coal producing regions, In 1511, Frark Cameron '
prospected the region around Panther Canyon on the Price
River, and in 1914, the first coal was shipped out by the
tah Fuel Company :which had leased the properties to '
Cameron for devélopment. Cameron &also developed and opened
a small camp at the base of Castle Roclk, about five miles '
northwest of Helper. ZIocated directly on the main line of
the Denver and Rio Grande Western Railroad, the cam;_z‘é neme I
was changed many times as was iis ownership, Originally
lmown as Bear Canyon, it soon was called Ca_méron, for its l
developer, then Rolapp, and finally, Royal (Reynolds et 2l
1848:244).
In 1912, Jesse Enight, one of the most prominent l

men in Utah mining history, bought 1600 acres of coal land
west of Helper to provide ccal for his smelting operations I
in the Tintic District., His mine, at what eventnally became
¥nown as Spring Canyon, began production in 1913 and was the '
first of many mines in the Sprirng Canyon Diéfrict, one of the
most prolific coal producing areas in eastern Utvah. Soon

after the establishment of Storrs (Spring Canyon), F. A. Sweet
opened another mine in Spring Canyon at Sténdardville, so calle
because it was considered to be the standard for the developmenj'
of future mining camps.. The year 1914 saw the opening of the ,
Iatuda Mine and camp by Liberty Fuel Company while mines were .
opened in 1916 at Peerless and Rains. The last mining
development undertaken in the Spring Canyon District was Mu'tmall
Coal Company's Mutual and Little Standard operations, begun in

1921 and 1925, respectively.
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; The final major coal producing area 1o be opened
in east-central Utah was the Gordon Creek District. Tnis
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 vere
developed in this area up unvil 1925 by Consumers Luuual
Coal Company, National Coal Company and Sweet Cozal 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 undertzken in areas
that had been opened previously. "In 1922, Columbiz Steel
Ccmrany opened 2 mine at Columbia near the location of

. Sunnyside in order %o further exploit the excellent coking

coal obtainable from that region. One very late development

of the same coal veins that supported the Columbia operation
~wag ipitiated in Horse Canyon in 1842 by the United States

-

zid steel production a2t its Geneva plant
(Reynolds et 2l 1948:252), Boih mine and steel plant were

'~taLen over by U.S. Steel after WWII and continue 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 prosperity that followed but a combination of
overdevelopment, the increased use of other. natural fuels,
rising costs associated with expensive underground haulage

énd 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 Scofleld was closed down in 1928 while Scofield
and Clearcreek experlenced,reductlons;of operations during the
early 19203 and 1930s, respectively. Rains was also forced to
cut back on operations in 1930, Despite tbese,Setbacks, as of
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1829, there were 22 coal mines operating in Carbon, Emery
and Grand counties, the production of these mines providing
8% 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 levels during the war years and immediately
thereafter. ok

The decade of the 19508 signalled the end for a
great number of the eastern Utah coal mining operations as
the adaptatvion of coal for new uses was insufficient 1o keep
pace with this fuel's replacemeﬁt'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 dévelopments which severely hurt the coal
industry. This bleak picture has drastically changed with the
advent of America's "energy shortage", and new technologies
for coal use in the future have caused an upswing in coal
production in east-ceniral Utah. Mines which were closed, or
kept Tunning with skeleton crews, have begun to increase
operations during the last decade and the possibility of a new
sustained burst of coal mining activity definiteiy 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 Mors
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

s

County. Morss' work resulted in the original definition of the l
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Fremont cultural entity (Morss 1931, Gunnerson 196%). lorss!
description of Fremont sites north of the Colorado River was
anvimportant contribution to the urnderstanding of the prehisioric
horticultural adaptation in the American Southwest.
With-the‘exception of Reagan's de3cription 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, tne
University of Utah conducted a series of surveys in order %o
better define the nature of the Fremont occupation in Utah,

A large number of Fremont sites was located along the east
side of the Wesatch Plateau and several of the sites were
subjected to limited test excavations, including 42Bm5, the
Fmery Site (42Em47) and Snake Rock Village (42Sv5). Each of
these three sites were Fremont habitations (Gunnerson 1957).
In addition to these Fremoni sites, Gunnerson a2lso tested a
shallcy Toek shelier on Silverhorn Wesh (425z8) &s a result of
, at a fluted projectile point
resembling the Clovis style had been found eroding from the
shelter deposits. DTittle additional irnformation was obitained
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 (422m73),
Crescent Ridge (42Em74) and Power Pole Knoll (42Em75) 21l proved
to be Fremont habitation sites (Madsen 1975a) dating beiween
about 980 B.P. and 1260 B.P. _ |

- During the following year, the University of Utah
conducted excavations at Clyde's Cavern (42Em177). Clyde's

_cavern was a locus of summer plant gathering activities during

the Iate Archaic period, but the majority of the cultural deposits
was shown to be the result of summer maize cultivation and wild
plant harvesting activities during the subsequent Fremont

period (Wylie 1972, Winter and Wylic 1974). s

By
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The next site to be excavated in the study area
was Joe's Valley Alcove (42Em693). Durihg the suczer of
1974, <the United States Forest Service excavated this site
wnich had cultural strata, dated by both radiocarbon and
typological means, from the Early Archaic, Late Archaic and
Freamont Periods (E. DeBloois, personal communication). That
same summer, a University of Utah field school excaveied the
Irnocents Ridge site, which proved to be yet another Fremont
nebitation locus (Schroedl and Hogan 1975).

During the early fall of 13975, the Antiquities
Section, Division of State History (Utah) conducted an
excavation of a small rockshelter as a part of the cultural
Tesource mitigation program for Consolidaticn Coa2l Company of
Denver, Colorado, . This site, known as Pintv Size Shelter
(42Bm625), had two main,cultu;al strata, one dated to the Iate
frchaic and the other dated to the early Fremont Period. 3Both
of these occupations were evidently the result of wild plant
procurement activities (Lindsay and Iund 1976).

Other Fremont habitation sites, loceated farther to

the south, have been excavated., These sites include Snake

Rock Village (Aikens 1967), 0ld Woman and Poplar Xnob (Taylor
1957) and the Old Road Site and Ivie Ridge Site (Wilson and
Smith 1976). These five sites were all Fremont period habitatior
although Xayenta and Mesa Verde Anasazi ceramics were recovered
at low freguencies indicating that there was contact with other l
cuitural groups located further south, '

In addition to these Fremont sites, a deeply stratifie
rockshelier (Sudden Shelter, 42Sv6) was found to contain i
occupational strata spanning the entire Archaic Period, ca, '
8000 B.P. to 3000 B.P. (Jennings et 21 1980).  The original l
site report indicated that Fremont diagnostics were present on
the site when it was originally documented, but these artifacts l
were no longer present when the excavations were begun. The

|
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Sudden Shelter site is of particuler importance 1o the local
prehistory and the prehistory of the eastern Creat Basin and
northern Colorado Plateau because of its numerous well-defined
occu*oawo-na1 strata which has allowed a fine-grain correlation
between certain diagnostic projectile point types and the
temporal phases of the Archaic pericd. ” ‘

A test excavation of two heavily vanaalﬁzed
rocxsbeW ter sites (AZEm959 and 42Em360) in Cottonwood Canyon

conducted by AERC in 1979 seem to mirror the resulis of the

excavations at theﬁnéarby 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, ILate Archaic and, most heavily, during
the Fremont period (Weder and Eauck, n.d.).

Since 1970, the level of survey _ntens ty has
increased drastically. The various cultural resource inveniories
cendueted during the 1970s he Ve generally been tke result of
zturzl resouTce development programs and ere too mumerous to
summarize in the present context, Summaries of these
inventories performed before 1978 can be found in Sargent (1977)
and Hauck (197%).. 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 well represented, Protohistqric~Numic sites are present
but rare (Hauck 197%a:110). '

E. Reseazéh Design

AERC's research design which has been developed to
ald in progect 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 Paleo-Indian, Archaic,
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rremont and Shoshonean utilizavion of the project
area and the local manifestations of these
cultural phases wnen present;

2. the determination oi 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
ecozone contained a preponderance of prehistoric
cultural:resource sites, thus demonstrating any

the determination of which types of
prehistoric cultural activity were conducted in
the project area based upon patterans in artifact

-

associations or predominance of particular

types of sites;

5, the determination of D»resence or absence of

‘early historic Euro-American habitetion,

trapping, trade or travel within the project

area; and o

6. the determination, on a regional level,

of whether the sites in the project area

contained any remains, demonstrating local

interaction between the San Raiael and Sevier

variants of the Fremont Culture.
. Since all research conducted in the Eccles Canyon
locality has been oriented to identifying, recording and !
analyzing the historic and prehistoric remains within the projec
locality, only marginal artifact collection and subsurface l
testing has been carried out. KNo floral, faunal, radiocarbon,
pollen or flotation specimens have been obtained for laboratory l

i

diversity of preference for different ecozones;
: 1

analyses, Collections have involved .only the retrieval of
diagnostic historic artifacts from the vicinity of the Utah Mine.
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- Chapter II - I‘Lu:‘}iODOLOCY

A. TField Research
: During late July, 1980, an intensive cultural
resource inventory of a transmission corridor was conducted by

| AFRC for Valley Camp of Utah and the Vaughn Hansen Associates

consulting firm of Salt Leke City, Utah. This corridor is
a33001ated with the Pleasant Valley-uhlskey Creek project area

g located near Scofleld Utah.

V. Garth Norman, a staff archeologist with AERC,
was in charge of the field crew which included Monika Williams
and‘Bunnj‘Melendez. F. R. Bauck, president of AERC was
principal 1nves»1gator. '

The survey area lies between the 7750 and 9200 foot
elévatiodszSL within several narrow canyons where surface

,dis*urbarce':élative 10 transportation corridor development
is plamned, TIocation of the potential construction zones and

N S u ————~ - -
~the survey arsz is shown on Figure 3.

The purpose of the survey was twofold. An intensive
evaluatlon of the Whlskey Canyon and Pleasant Valley co*rlaor
segments was. conducted to assess the presence and

 Vs1gn1f1cance of cultural resource sites which could be
 adversely affected by the development. These two corridors

are linked by the eastern segment of the ﬁccles Canyon corridor

‘which was evaluated by AERC in 1979 under contract to Coastal
: Staues Energy Company relative to that company s Skyline Project
Mlne ‘Plan Permit appllcatlon.

: The second part of the survey was a surface
examination and recording of three hisioric sites, all

fsituatedfin P1easant Valley. Although‘two'sites, the

Nicolitus Mine portals (4ERC 381N/3), and the Gibson Mine
(AERC 381fN/4),_were evaluated by the AZRC crew, they do
not lie within the transmission corridor and no project-

related adverse affect is planned for these sites.
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area,

Township 13'5
ﬁ
Vo

Their evaluation was considered importent in troviding a
ement on the presence 0I iZportant R

ﬂ)

omplete a3

c
‘resources situated adjacent vo the present project permit

11 1 wentoried surfaces in Vhiskey Canyon, Eecles
Canyon a2nd on the west bank of Plezsant Valley were examined
by team members performing parallel transects with personnel

b o

spacing ranging beitween 15 and 25 meiers. In this menne r, a
h . \.'ra S

ck

three mile long corxidor of about 60 meters wid

‘intensively evaluated. Shorter intervals and zigzag

transects were utilized on specific locetions judged to be

of high site potentizl,

£ tectal of feour historic sites hzs been recorded
in +he corridor zone, These sites (LERC 270U/1 and 2) include
two historic cebin foundations situated at the mouth of Eccles
Canyocn which were recerded by AERC in 1979 (see report for
C8ZC-78-2 da=sd 7/23/7%). Site LIRC 381%/1 is the nistoric
Useh No, 1 Fine site which is situeted &t the northern ent of
the corrider zone, The Green Canyoﬁ Sawmill site (LI2C 381%/2
is loceted neer the mouth of Green Canyvon.

Three other historic siies are situeted in the
general arez but‘lie outside the constructiion corridor zcne.

are
These sites include the Eccles Canyon Cozl Mine (LERC 270K/1)
ch is situated in the southeast quarter of Section 13,

ath, Ra nge 6 East; the Gibson Mine (ZERC 381N/4)
ted in the 1oruheasb guarter of Sectlon 8,

uth, Range 7 East; and the KlCOliuuS Mine

38 1N/3) which are situated in Pleasant Valley

Dortals (.:
theest quarter of Section 17, Township 13 South,

in une sSou

Range 7 LaSu. One mine portal on the Nicolitus site is

situated cn the west bank of Pleasant Creek and, therefore,
lies within the corridor zore. .4he remeinder of this '

W
(6 ¢]
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<t

site is situated on the east slope of Pleasant Velley ~nd is

outside the votential construction zone.

5
ct

£11 culitural resource cites were recordec, sevaluated
photographed, sketched arnd their locations merked on a
Scofield, Tizha, 15 Minute U.S5.G.S. topographic map. Site
]

reperts will Dpe provided to &ll relevant agencies 2s an

appendix to this report.

B, ILaboratory Research

Laboratory analysis of artifacts was minimal since
¢ artifacts were minimezlly collecied from only ome

e ( 381X/1). Xo other artifact or ecofact collections were
e during the survey or during the 1979 survey when the
Eececles Canyon segment of the corridor was evaluated.
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1. Cne green wine boiile manufactured in Milan,
Itely, by the Fratilli Branca Company. This
ttle was manufactured uSLng & three piece

O‘
Q
[ay

between 1808 and 1885 A.D. The siriations on the
body of the bottle indicate & turn mold was used
for that portion, Twin molds vwere in use in the
United States between 18380 and 19500 A.D. These
fzciors indicate that this bottle was probably
constructed between 1880 and 1915 (c.f. Vlennegu
1973:45-46). ’

2. Two pieces of 2 historic ceramic were collected
in which the trademark show D, MEAKIN Lid., -----,

<
mold, a technique used in the United States
bs

(EY)

(Z)nziand.
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3., One fragment of a purple, square Dboitle was
collected which carries the trademark —--POLEOK,
Olive 0il. |
4, One Dblue glass insulator was collected which
shows the trademar¥ -ingray-42.
5. Ome brass, portable gas lantern Top was
collected which has the trademark --0Y'S DROPPER,
Pat, 5.26.14, 1916,

. One browvn bottle rim was collected.
7. One steel spoon was collected.
8 Cne square bottle fragment was collected,
This fragment contains -the trademark --FIC
YRUP CO., _ FIC, (PR)ODUCTS (INC.), --(O)R.
. Cne wooden mount for an insunlator was

ollected, _
Sketches of the wine bottle and the drown bottle rim

O WO W

are shown on Figure 4.,
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Cnapter III - CULTURAL RESOURCE DES CRIPT I0KS

A, Site Anpalyses

A total of seven historic culturzl resource sites

is situeted in the generzl project area. Five of these
. " 3

sites are either in the potential coust*uction corridor

(LERC 270U/1 and 2) or are partially within the corridor

(AERC 381N¥/1, 2, and 3). These five endang ered sites are
indicated on Table 1. '

Based upoﬁ{the definitions of cultural resource
significance (see Chapter IV), mome of the seven historic
sites listed in Table 1 are considered eligible for nomination
to the National Register of Historic Places (NREF) based upon
&n archeological eveluation., The significance of these sites
is provided on Table 2., Site 381¥/1, the Utah Neo., 1 Mine is a
potential candidate for nomination to the WREP, based upon
steric information on the Mine, This site has

| ]
[ =
[$)]
Ol
!
®
ing f-
]_)

s ~a .
the ava
T

ing (see Chapier IV). The other ih-ee

vy
o
[

- -

m

TET
tes are not considered as having NKREP poteniial. The
} icolitus Mine has been rated 2 CRRS.S-B vbile the two cabin
foundations were originally rated at the equivalent of CRRS:S-4,
Should additional historic data upon these four sites provid
inforpation indicating that any site has 2 greater culturel

|.;.

Rvj]

value than presently assigned, the site rating will be

ad justed accordingly.
Site locations are shown on Figure 3. This map can

“be coordinated with Figure 2 to demonsirate the spatial

relationship of these sites to the corridor zone. Additional
information on these sites is provided in the site Teportis
which are bpeing provided to &ll relevant government agen01es
as 2n appendix to ihis Teport. ‘
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Table 1

ei———— e

Cultural Resource Site Summary

AERC Permanent Site Tyve Culture Land
Site No., =Site No, Ovpership
270N/1 | - Mine Euro-American Private
2700/1% ———— Cabin, Stone
. ¢ foundation Euro-American  Privete
2700/2% ——— Cabin, Stone |
foundation Buro-Americen Private
381N/ — Mine Buro-American Private
381N/2 —— Saw mill,
corral Euro-imericzn  Private
381N/3 ——— Mine Puro-American  Private
381K/4 ——- Mine Buro-American  Private
*Sites situated in the corridor zone which could be
directly affected by transportation corridor develorzent.
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and the paved highway.
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Marceh 1v, ivse

B. Comparative Resource Analysis

Of the five sites situated in the transmission
corridor zone, and therefore susceptible to adverse aflect
during the construction period, site 381N/1, the Uteh Fo, 1
Mine, is the most important, The Utah No. 1 Mine was
originally begun between 1875 and 1880 when it was known as

- the Mud Creek Mine, This mine "opened on the Castlegate 'At

coal bed, 7The south of the mine is a2+t tipple height above the
Tailroagd, and in 1025 the coal, which was then belng mined for .
railroad use, was aurned from the mine cars without screewlng
into railrozd cars. This mine was idle for many years after
it was opened and the workings are less extensive than those

of the other old mines of the district" (Spieker 1931:96),

Extensive surface 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

¢ms ars Tresentliy discernatle &s are limited trash o
-

The Green Canyon Sawmill site "(AERC 381K/2) includes
& cement foundation and wooden rails for the log track., A

.corral and an abandoned roadbed are associated with this site

wvhich lies behind the Valley Camp of Utah offices.

The Nicolitus Mine site (381N/3) includes two portals
situated on Poth the east and west slopes of Pleasant Valley,
'This site is situated at the mouth of Eccles Canyon ani is
visible from the highway. The mine portals were opened in the

. early 19205 by John Nicolitus and were worked for about five
years, Joe Williams obtained the lease from Llcolltus and

worked the portals in 1931 and 1932 but without success.

“Williams' subsequently sold the lease to John Stone for $1100,

44



who unsuccessfully solicited John Staley and Joe Podbevsek to
reopen the mine., The mirne was never again worked because the
veins were too thin to be profitable, INo coal was 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
foundations situated on the north ridge at the mouth of Eccles
Canyon,~ These sitgs were originally recorded in 19739 by AERC
while 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 Nicolitus MMine
(3818/3). '

No prehistoric cultural resource sites or isolated
artifacts have been observed or recorded in the general project

locality. - .
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Chavter IV - EVATUATIONS LXD RECOMIENDATIONS

A, Resource Significance Evaluations
An evaluation of site significance for the four

sites situzted within the mine plan permit area is presented

in Table 2. Here the site quality indicators are presente

}.

with 2 statemernt on site condition. The field assessment of
significance utilizing the CRRS system is provided in the
fourth column. The QRRS system is best explained by quoting

from the BIM definition: sheet:

Svstem .

m

Cultural Resource Rat

- o~ oy . Vi

The following criteria are established as gu ellnes.
The Bureau recognizes that the assignment of 2
‘particular rating is a professional judgment; however
the rationale of these Jjudgments will bte explicitly
documented as part of the evaluation process.

g (51, S2, S3, S4&) to ezch
owing guideliznes and record

!
H

-9+€oﬂ rztin

Ve Vas s Voaa

(e N

=
. - -
o Tne

I 0400-3 -

Si. $S1 sites are those sites which are
worthy of preservation in sivu, In general, they
are sites in Telatively good condition with
integrity (both internal and external); and are
unigue or representative; and/or have associations
with 1mporuant events or personages; and/or have
yielded, or have a clear po»en»ial fo* yielding,
highly sxgnlilcant sc;entlilc or educaulonal
information.,-

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

g . 83, 83 sites are those sites whose main worth
are their potential for contributing data in regards
~to solving larger problems, such as reconstruction of

-
i
—

r(m|4
!

i - - - -




Mol Avy alvg

Tzble 2

Site Significance

CRRS
Site Cuality Condition Value Rati ing
270N/1 a, g Poor 3
270U/1% —— " Poor 4
2700 /2% ———— . Poor 4
381R/1 a, ¢, g, h Poor 2
(First -mine E
in area) »
381K/2 - g, h Poor 3
(Saw mill
for 381 K/1)
381N/3 g Poor 3
381N/4 s ' Poor . 3

*Sites situated in the corridor zone which could be
directly affected by transporation corrider development.

£=RC Quality indicators are:

a) size or layout is unigue;

b) cuantity and/or cuality of artifacts is unique;
¢) indication of depth; _

d) environmental location is unique;

e) existence of unique a*tlzacts, aIChlueruIe,
art or structure;

f) condition is excellent fo* preservatlon of
materials or data;

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

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

g)-

. i)
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valeo-environments and human use patiterns. These
¥inds of sites generally show little concentration of
artifacts, few features, no important associations,
‘and little or no unigqueness or representativeness.

S4, S4 sites are those sites which have
minimal information retrieval poscibilities, or
which have no integrity, uniqueness, ren;esen egtiveness,
or no important associations.

No sites were accorded CRRS:S-1 significance,

Only one site is rated as CRRS:5-2 while one site
is of CRRS:S-3 value. The remaining-two'sites have been given
a CRRS:S-4 rating.. ' |
| | The site (AERC 381K/1) has been given an S-2
value based on the potential for additional information through
archeological excavation, Should future research on any one
of these sites provide new data relative to significance, the
CRRS rating will be appropriately upgraded. '

E, X¥aticnal Register Criteriz of Fligidbility:

o villiaa O

1}
0n

m
1

| tppliceiicn of the National Regisier Criteria of
Eligibility, defined under 36 CFR 60.6, to each of the four
sites that are situated in the mine plan- Dermwt area provides
the followzng information:

2) None of the four sites is associated with
events that have made 2 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 dlstlnctlve
characteristics of a type, period, or method of
construction, or represents the work of a master, or
possesses high artistic values, or represents a
significant and distinguishable entity whose componeéents
may lack individual distinction; and,

d) site 381N/1 could yield inforrmation of value to
* the history of the region. ZIxtensive surface

modification of this site, however, precludes the

Utah mine from consideration as an important and
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intact historic site. Any information of value to
the history of the region would have to be obtained
through oral history research and through
archeological excavetion, This site should,
therefore, be considered as meeting the standards of
criteria "d% of 36 CFR 60.6. The other three sites
- (2700/1, 2, and 381N/3) are not eligible under the
criteria outlined above.

C. Discussidn 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 resultv during surface
modification for road and coanveyor belt line development.
The cabin Ffoundations (270U/1 and 2), the Utah No, 1 Mirne
site (381N/1), and the sawmill site (381N/2) can be easily
avoided during the construcvion period. The -endangered west
portal of the Kicolitus Mine (381N/3) is of margiral 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
Any valuable or useful lumber or construction materials
- which provide an identity to these sites has already been

value,

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 3

Cultural Resource Impact Potential

Site CRRS - Direct Indirecs Impact Acent
' ) Status Tmpagj Impact : : '
2708/1 3 No o = =————
2700/1% 4 Not | |
~probable Possivle ~ Vandalism
2700/2% - 4 Not :
‘ . probable Possible Vandalism
381N/1 2 Not No . Coal Mine
' probable Development
381K8/2 3 No Possible Vandalism
3818/3 3 "~ Not Possible  Trensmission
’ rrobable Corridor
: Developzent &
Vandalism
3e18/4 2 Ho No Vandalism

*sites situated in the corridor zone

-
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D, Recommendations

LERC recommends that whenever pecssible, site
avoidance procedures be implemented as a means of preserving
the historic resources of the general zrea (see Table 3).
Should total destruction of any one of these sites become
necessary, a complete photagraphic documentation of the site
should be conducted prior to disturbance.

AF¥RC would also recommend that an archeologist
be present to monitor the disturbance of any large trash
areas or midden aceumulations.since such localities could
contain historicélly diagnostic artifacts.
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APPENDIX 412.200

Land Owner Comments



Valley Camp Attorneys are currently working on providing
information to be included within this appendix.
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1.0 INTRODUCTION AND PROJECT HISTORY

The following report details the results of cover and productivity
data collection and amalysis completed on temporary revegetation sites at
Valley Camp of Utah, Inc's (Valley Camp) Utah #2 and Belina permit areas.
The temporary revegetation site evaluated at the Utah #2 disturbance was
the west—facing slope below the operating truck dump. Field analysis took
place on July 11, 1986. The three temporary revegetation sites analyzed at
the Belina disturbance included the southeast-facing slope northeast of the
operating conveyor (Area A), the north-facing slope above the existing
sediment pond (Area B), and,the southeast-facing slope to the southwest of
the operating conveyor (Area G). Field data were collected from all three
Belina sites on July 12, 1986.

The impetus to conduct this study resulted from a stipulation
associated with the permit issued for the Utah #2 and Belina operations.
The stipulation required Valley Camp to construct revegetation test plots.
The purpose of these plots would be to determine whether substitute topsoil
material stockpiled at the disturbed sites is suitable plant growth media
for final revegetation. This stockpiled substitute topsoil is necessary
for use since the current disturbed area was affected prior to the
effective date of current mining regulations. No soil had been salvaged on
the Utah #2 and Belina disturbances during pre-law years.

Following a June 6, 1986 meeting between Valley Camp, Cedar Creek
Associates, Inc. (Cedar Creek), and UDOGM personnel, UDOGM representatives
contacted the 0SM. The contact was made to determine whether the test plot
stipulation could be waived on the basis of the condition of existing
vegetation planted on stockpiled substitute topsoil material.  The interim
revegetation acreage was overlain with varying amounts of substitute
topsoil and shows impressive plant cover. Mr. Dwight Kimsey of the OSM
proposed that a properly conducted evaluation of interim revegetation
acreage could result in a waiver of the test plot stipulation if the
interim revegetation met unspecified cover and production levels.
Subsequently, Valley Camp contracted with Cedar Creek to conduct the cover
and production analyses on the temporarily reclaimed areas.

On July 11, 1986, representatives -of Valley Camp, Cedar Creek, and
UDOGM met to select temporarily revegetated areas from which cover and
production data would be gathered. The objective was to select four sites
(one at Utah #2 and three at the Belina complex) which would accurately
reflect final revegetation acreage, slope, and aspect considerations. It
was also believed necessary to evaluate areas which had been revegetated
using techniques (appendices 1 and 2) that paralleled those proposed for
final revegetation.

During this field survey, the slope below the truck dump was selected
for analysis at the Utah #2 disturbance. It is most representative of the
proposed final graded slope and aspect and was planted over five years
ago. A sediment pond slope was rejected since it was composed solely of
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topsoil material. One other site adjacent to the Utah #2 entrance was
rejected since it had been planted in 1985 and had not completed one
growling season.

At the Belina complex, three acceptable sites were selected. These
sites accurately reflect what is believed to be the dominant aspects to
which the presently disturbed area will be graded. The degree of slope for
each site is within the range of proposed final graded slopes though they
are somewhat steeper than the average of proposed slopes. Techniques used
to revegetate these slopes essentially parallel proposed final revegetation
techniques. Areas A'and B on the Belina disturbance were planted in 1980.
The fact that these areas have existed through over five growing seasons
added to their suitability as evaluation sites. Area G, planted in 1985,
was selected . to represent a®*site where planted species were nearing the end
of one growing season. Locations of all sites analyzed are depictd on maps
included with this document.

By concensus, it was agreed to limit evaluations on Area-B to the
upper 25% of the site. The lower 75% of the site apparently had been
negatively affected by an overly heavy maintenance fertilizer application
which "burned” significant areas of grass. It was felt that the inclusion
of this burned area would not result in data representative of the growth
potential of the substitute topsoil material. ,

Few other areas were considered for analysis at the Belina site. One
area to the west of Area G was briefly considered. This area showed
excellent plant cover, density, and diversity. It was rejected, however,
due to the comparatively intense labor effort expended to complete the
revegetation process.

At the conclusion of this field review, Cedar Creek began data
collection on the selected site at the Utah #2 disturbed site.
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2.0 METHODOLOGY
2.1 Cover Data Collection

The procedure for measuring cover on Belina areas A, B, and G
consisted of extending ten meter transects from randomly selected points
(areas of recent dozer work were avoided). Along each transect a one-meter
long ten-point optical frame (0.1 meter between points) was placed at
one-meter intervals. Each point on the frame consisted of an optical scope
with fine cross—hairs. The observer viewed the revegetated surface through
each scope and recorded first hits, by cross-hairs on vegetation by
species, rock, litter, and bare ground below the instrument. In this
manner, 100 readings per transect were recorded. The hits were then
tallied by category resulting in percentages recorded for total cover,
total vegetative cover, percent cover by species, percent litter and
percent bare ground exposure for each transect.

Each transect served as one sample for sample adequacy calculations.
Sample adequacy was reached and exceeded for each temporarily reclaimed
area analyzed by completing ten transects per area. Ten transects are the
equivalent of 1,000 point-intercepts on the sampled area.

The method used for measuring cover at the Utah #2 site was identical
to that used for the Belina sites with one exception. Transects at the
Utah #2 site were systematically not randomly located. The temporarily

- revegetated area was of insufficient size to permit randomization.

Therefore, transects were aligned from the near top to the near bottom of
the slope at approximately two meter intervals. This spacing allowed for
complete linear coverage along the north-south axis of the site.

2.2 Productivity Data Collection

Productivity was measured by clipping all current year's plant growth
from randomly located 0.5 meter quadrats. Each quadrat served as one
sample for sample adequacy calculations. Clipped plant material was bagged
by life form (grasses vs. forbes vs. shrubs), transported to Fort Collins,
Colorado, oven—dried at 100°C for 24 hours, and then weighed to the nearest
0.1 gram. To determine sample adequacy in the field, "wet"” weights were
used to complete sample adequacy calculations. Sample adequacy was also
calculated on oven-dry samples to ensure that adequate samples were taken.
Field data sheets used to record data are on file at Valley Camp's mine
office.

Prior to clipping each temporarily reclaimed area, photos (Appendix 3)
were taken of the area as a whole and of four randomly selected quadrats to
depict site conditionms.



2.3 Sample Adequacy Determination

Sample adequacy was determined for both cover and production on all
temporarily revegetated areas using the following equation:

nm = (ts?)/(dx)*

where: _
nn = minimum number of samples needed,
¥ = estimated sample mean,
8 = estimated sample standard deviationm,
t = value from t-table for a given probability level (1.645 for 90%
v confidence), and °
- d = percent change in the sample mean desired to be detected

(0.1 for 10%)
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3.0 COVER MEASUREMENTS

Percentages given in the following discussion are averages for the ten
transects completed at each sampled site unless otherwise noted. Cover
percentages for individual species are given as a percent of total floral
cover.

3.1 Utah #2 Disturbance

Seven species were encountered along the ten transects completed for
this temporary revegetation site. The dominant specie was Poa pratensis at
47.7% cover followed by Dactylis glomerata at 12.0%, Elymus junceus at
3.7%, and Agropyron smithii at 3.4% cover. A, trachycaulum, Circium
vulgare and an unknown forb each had less than I.0% cover. The average
total floral cover for the ten transects equaled 67.5%. Litter and rock
accounted for 11.9% and 4.7% cover, respectively. The total ground cover,
including the floral, litter, and rock catagories, was 84.1%.

The plants encountered appeared vigorous with no signs of chlorosis
evident. Mature seedheads were common for all species found along the
transect. Individual plants of Elymus junceus found near the bottom of the
slope were exceptionally vigorous specimens. Numerous seedlings were noted
during the analysis indicating that reproduction was occuring throughout
the site.

Ten transects were evaluated for this site. Using the statistical
adequacy calculation, the minimum number of transects necessary for this
site would have been approximately 1.5 (n = 10; X = 67.5; s = 5.017).

3.2 Belina Disturbances

The average total floral cover for site A was 67.2%. Litter and rock
accounted for 14.37% and 10.5% cover, respectively, resulting in a total
average ground cover of 92.0%Z. Eleven species were. encountered along the
ten transect lines. D. glomerata was the dominant specie on this site
providing 35.6% cover. P. pratensis had 15.4% cover followed by A.
smithii, A. trachycaulum, Medicago sativa, and Salsola kali with 9. 3z,
1.0z, 1. 9% and 1.1% cover,. respectively. Species having less than 1.0%
cover included Bromus inermis, E. junceus, Astragalus sp., and C. vulgare.
Artemisia tridentata, the only “shrub species encountered on the transects,

Provided 1.4% cover. A variety of other species, not hit on any transect,
were observed on the site. These species included Symphoricarpos
oreophilus, Hordeum jubatum, populus tremuloides, Prunus virginiana, Carex
sp. and several imvading forbs.
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Overall, this site appears to be the most vigorous with fully mature
grasses, forbs, and shrubs covering the site. A. tridentata is very common
on site despite the relatively low cover percentage shown by the data.
Fully developed seedheads were common for all grass species encountered.

No stressed or chlorotic plants were observed during the field analysis.

Ten transects were extended on this site and the sample adequacy
calculation completed for the data. The number of transects required was
3.4 (n=10; T =67.2; s = 7.554). '

D. glomerata was, by far, the dominant ‘specie on site B with an
average of 50.2% cover. Of the eight other species encountered along the
transects, only P. pratensis at 3.9% and Phlem sp. (believed to be Phlem
alpinum) at 3. 18 p produced nbtable cover. Of the remaining five species
encountered, moss accounted for 2.1% cover while B. inermis, E. junceus, M.
sativa, A. tridentata and Picea engelmannii each accounted for less than
1.0% cover. Total floral cover equaled 61.2 percent. Together with floral
cover, litter at 26.2% and rock at 8.3% resulted in a total ground cover of
95.7%, the highest of all areas sampled. Other species observed on site
included A. tridentata, Carex sp., Festuca sp., Picea pungens, and several
invading forbs.

Few seedheads were observed on this site though the species present
appeared very vigorous. The high level of litter, primarily year-old grass

blades, appears to further confirm the overall vigor of this population.

The absence of mature seedheads is believed to be a function of the
northerly aspect of the site resulting in a later maturing plant
population.

Ten transects were extended on this site and the data was used to
calculate sample adequacy. Approximately 1.3 transects would have been
necessary. The sample mean was 61.1% and the sample standard deviation
equaled 4.122,

The total ground cover on Area G, planted in 1985, was 68.7%. Total
floral cover, litter, and rock accounted for 28.9%, 21.2%, and 18.6%,
respectively. The dominant species on site was Festuca rubra with 19.0%
cover. This species is believed to be a volunteer from the mulch
application. Eleven other species were encountered along the transects.
D. glomerata (4.6%), A. smithii (1.5%), and P. pratemsis (1.0%) were the
most notable of these s species. The remaining eight species (Agropyron
dasystachyum, A. trachycaulum, B. inermis, E. junceus, Achillea
millifolium, M. sativa, M. officinalis and an unknown forb) each had less
than 1.0% cover.

Planted in the fall of 1985, the individual plants on this site
appeared healthy. No evidence of chlorosis and little evidence of stress
was noted. Developing seedheads were observed for all grasses found along
the transects with the exception of E. junceus. Flowers for both planted
legumes were observed on site. ,
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Statistical adequacy calculations conducted on the data from ten
transects (X = 28.9, s = 4.840) showed that sample adequacy could have been
attained with 7.6 transects.
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4.0 PRODUCTIVITY MEASUREMENTS

All weights reported in this section are oven—dry weights unless otherwise
noted.

4.1 Utah #2 Disturbance

The average productivity for a 0.5 meter quadrat was 66.44 grams or
the equivalent of approximately 1,182 pounds per acre. Forb production was
relatively low at 0.59 grams per 0.5 meter quadrat.

Fifteen ‘quadrats were ;ampled to meet initial sample adequacy
calculations. Calculations completed on the dry weights of the 15 samples
showed seven quadrats required sampling for adequacy (X = 66.5; s =
10.757).

4.2 Belina Disturbances

At _site A, the average production per 0.5 meter quadrat was 123.17
grams. This equates to 2192 pounds of oven—dry forage per acre. Forbs and
shrubs averaged 17.69 and 12.93 grams per 0.5 meter quadrat, respectively.

Adequacy calculations completed on dry weights of the ten collected
samples showed that four quadrats would have been sufficient for sampling
(X = 123.2; s = 15.040). :

The average production at site B was 49.24 grams per 0.5 meter quadrat
or 877 pounds per acre. No forbs or shrubs were collected from any
quadrat.

Calculations completed for the ten samples collected (X = 49.2; s =
7.611) showed that sampling approximately six and one-half quadrats would
have achieved sample adequacy.

The average quadrat at site G yielded 47.18 grams of plant material
which equals a per acre production of 840 pounds. Forbs averaged 2.17
grams per quadrat and were present on seven of the twelve quadrats
clipped.

Calculations completed on the data from the twelve quadrats indicated
that approximately eight quadrats sampled would have fullfilled sample
adequacy (X = 47.2; s = 8.105) requirements.
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5.0 CONCLUSIONS

Average total floral cover percentages for the sites sampled ranged
from 67.5% to 28.9%. The Utah #2 and Belina sites A and B, all planted in
1980, had roughly identical percentages at 67.5%, 67.2% and 61.27%,
respectively. Belina site G, planted in the fall of 1985, had significantly
less cover at 28.9%. It is believed that the latter percent cover should
increase through subsequent growing seasons.

Species dominance varied from site to site. Dactylis glomerata was
the dominant specie on Belina sites A and B and a major component on the
other site sampled. Poa pratensis was the dominant specie on the Utah #2
site and showed excellent performance on Belina sites A and B. Agropyron
smithii, though never a truely dominant species, performed comparatively
well on all areas with the exception of Belina Area B. A. dasystachyum is
believed to be a stronger performer than the sample data would indicate.
Some difficulty was encountered in separating this species from A. smithii
in the field due to physiognomy. Elymus junceus was a notable Component on
the Utah #2 site but was a minor species on all sites sampled at the Belina

- complex. Artemisia tridentata, present on all areas sampled, was a stong

performer only on Belina site A.

Species diversity ranged from seven to twelve species over the four
areas sampled. Belina Area G, which had the lowest total floral cover,
showed the highest diversity. Belina Area B, with nine specles counted
within transects, appeared to be supporting a significant number of
invading species. Most notable of these are Phlem sp. (3.1 % cover) and
Picea englemannii ( 1.0% cover). Numerous other species not counted on
transects were present on this area which is the closest in proximity to a
non—-disturbed area of any temporary revegetation site sampled. Invasion of
non-planted species appears to be a viable mechanism on this and other
sites sampled. Though present on all sites, Medicago sativa and Melilotus

officinalis were not overly impressive performers. This may, in large

part, be due to the fact that fall seedings were completed for all
temporary revegetation sites. Fall seeding is generally thought to
suppress the establishment of these legume species.

Vegetation at all sites sampled appeared healthy. No signs of
chlorosis or other nutrient deficiencies were observed. Mature seedheads
were found on all sites sampled with the exception of Belina site B. The
absence of seedheads at site B was believed to be due to site physical
conditions. This cold, north-facing site retains snow much later ianto the
spring than does other sampled sites delaying the maturity of indigenous
vegetation. It is believed that seedheads will develop and mature as the
season progresses.

Productivity ranged from 840 to 2,192 pounds per acre oven-dry
weight. Site A, containing notable forb and shrub components as compared
to other sites sampled, had the highest recorded production. Belina site B
and Belina site G had production rates of 877 and 840 pounds per acre,
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respectively. It is believed that site B production is depressed due to
the physical site conditions described above but will continue to increase
through this growing season as seedheads develop. The comparatively low
production rate of site G is due to the fact that this site has experienced
less than one full growing season. As the age of this stand increases,
productivity should increase as well.

The data presented in this report suggest that acceptable cover and
productivity values and notable diversity can be produced on all substitute
topsoil material stockpiled at the Utah #2 and Belina disturbances.
Existing cover and productivity data for all sites compare favorably with
general revegetation and native "range” levels considering the length of
time since these areas were planted and the aspect factor affecting Belina
site B. There appears to bé no reason, based on these data, why the
material stockpiled should not be considered acceptable seedbed material
for use during revegetation of the Utah #2 and Belina disturbances.
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