
r

Mid-Term
Permit Review

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

VALLEY CAMP OF UTAH, INC. February, 1993

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



APPENDIX 117.200

Proof of Publication

J~ltn\Vlrt1ID
FEB 1 1 1993

DIViSiON OF
OIL. GAS & MINING



I•STATE OF UTAH)
55.

County of Carbon,)

I Residing at Price, Utah

I
.. PUblication fee, $ ~.~.~.:.?~ .. r-------~----I ~,r.:::~>~. No~-t.Putr,c- - ,

'. ~·:. ..··_.:>.,s:·: HOLLY J..,; CFlOFTS I
f: ?-::"~'~" Rc.;~ 1, Box 193 t• ..•. l~,:""~. J.., Pr~, Utl1h 8-4&:; 1.I,., ".r::. y/.... Mi' Comrr.H'ry Exp<'li!S I

. k '-0-;" 'A/ Octo,.",: 22. 19,,:; IL .. _..,,' S'~C Of Uts.",------ . J

I was of published in the full issue of such newspaper

for Four (4) 't' . d h' f'....................................consecu Ive Issues, an t at thelrst

I,publication was on the

I . ....?Hh~ ...day of.•..n~x£h .... 19.'_Q.•.

and that the lastpublication of such notice was in the issue of such

I newspaper dated the

PUBLIC NOTICE
For Filing Underground Mining

Permit Renewal Application

Valley Camp ofUtah, Inc., wishes to advise the public that
, it has filed an Un.derground Mine P~it Renewal Applica­
. tion with the State ofUtah Department ofNatural Resources,
_J>ivision of Oil, Gas, and Mining, and the Office of Surface
'Mining Reclamation and Enforcement, United States
Department of Interior. Valley Camp of Utah, Inc. further
advises the public of the following:

1. The full name and business address of the applicant is:
Valley Camp of Utah, Inc., Scofield Route, Helper, Utah

84526.
2. The Valley Camp of Utah, Inc. Mine Permit Area is

located in Carbon and Em~IYCountiest Utah, approximately
2 miles south of Scofield, Utah; 20 miles (50 miles byroad)
northwest of Price, Utah,and 110 miles southeast of Salt
Lake City,Utah. Scofield is situated in PleasantValley and is
accessible by an all-weather road, State Highway 96. This
highway connects with U.S. Highway 6 at Colton Junction,
approximately 15miles northeatofScofield, 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 Pricet Utah.

The Valley Camp of Utah, Inc., property extenas from
Green Canyon on the north to Cox Canyon on the south.

3. The land contained within the Mine Permit Area is
described as follows:
T14S R7E SLB&M, Section 7 NW % and NW %ofNE Y. ,
Section 6W ~ ,and W~ ofE ~ , T148 R6E SLB&M, Section
1E ~ NE Y. ,andNE Y. ofSE Y. , T13S R7E SLB&M, Section
,31SWY~J.!DdW~ ofNWY. ,Section30W~ W~ ,SE% SW

, Y., and N!!; Y. NW Y. •Section 21 Parts ofNW Y. NW Y. Sec­
tion 20 Parts ofNE Y. NE Y. , Section 19 S ~ SW Y. ,NE Y.
SWY. ,andpartsofWYt EYt ,EYt NW~ ,andNEY. NE% ,
Section 17 NE Y. excluding parts ofSW Y. NE Y. and NE Y.
NE Y. ,N~ SE Y. , Section 16 W~ W ~ ,NE Y. NW Y. ,NW
Y. NE Y. , Section 9 W Y. SW Y., Section 8E ~ SE Y. ,and a
Part ofSW Y. SE Y. , T13S R6E SLB&M, Section 36 All, Sec­
tion 35 Parts ofE~ E ~ ,andSW Y. ofSE Y. ,Section 25 E ~ ,
and parts ofW~ , Section 24 SE % and parts ofS ~ NE Y. ,
NW Y. NE Y. and E ~ SW Y.

4. A copy ofthe Mine Permit Renewal Application is avail­
able for public inspection at the Carbon and Emery County
Recorders'Offices and the Utah Division ofOil Gas and Min­

. ing, 3 Triad Center, Suite 350, S.L.C., Ut~ 84180-1203
(801)538-5430.

5. Written comment~tobjections or request for an informal
conference concerning me Mine Permit Renewal Application
may be submitted to: .

State ofUtah, De~entofNatural Resources Division
of Oil, Gas and Mirimg, 3 Triad Center, Suite 350, Salt Lake
City, Utah 84180-1203

Western Field Operations, Office ofSurface Mining, Recla­
mation & Enforcement, Brooks Tower Second Floor, 1020
15th Street Denver, Colorado 80202 .

Published in the Sun Advocate March 27, April 3, 10 and
17, 1990. .

....~}~~.....day of....~P..~.!.~....• 19...~.~.

Subscribed and sworn to before me tnis

I, Dan Stockburger, on oath. say that I am the Publisher of theI

~I;,", AFFID 1 msc psI afild for SA
, 08 5 h 02 05 90

I
I AFFIDAVIT OF PUBLICATION

I
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1

I ...,..~....if....~~li~:
I My Commission expires October 22, 1990
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1. 2 SCOPE OF WORK: The geotechni ca1 invest; ga ti on cons; sted of a dr; 11 i ng

and sampling program, field reconnaissance and mapping, laboratory testing,

and computer assisted slope stability analyses. This report presents the

data obtained during the course of the investigation, as well as conclusions

and recommendations fonnulated from that data base and other infonnation

furnished by Valley Camp.

1.0 INTRODUCTION

1.1 GENERAL: At the request of Valley Camp of Utah, Inc.(Valley Camp), a

geotechnical investigation was initiated on September 13, 1983 at the Belina

Mine located in Carbon County near Helper, Utah. The purpose of this

investigation was to evaluate the stability of cut slopes in the mine

facilities area and on the 1.4 mile long haul road leading to the mine from

Eccles Canyon.
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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).

The ho1lowstem 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 util ized to obtain rock samples for logging and laboratory testing.
Water was used as a drilling medium. Excessive water loss into pervious rock
strata. was ~xperienced at all boring locations. Additives such as
bentonite, cellulose, nut shell and DE-7 polymer did not significantly
reduce the water loss. Only in borings in the vicini!y of a 12,000 gallon

2.0 FIELD INVESTIGATION
2.1 GENERAL: The field investigation was directed toward evaluating the
stability of CLIt slopes s·teeper than 2 horizontal:1 vertica1. 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 10adout chute. Numer­
ous cut slopes on the haul road were also examined and/or mapped which were
steeper than '2H:IV.

Drilling was performed using a CHE-750 drill machine mounted on an al1­
terrain vehicle and equipped with 6.0 inch diameter continuous flioht
ho110wstem auger and NX-size coring tools. Disturbed samples of soil 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 inches. The number of
blows required to drive the sampler one foot (known as the liN-Value) ;s a
measure of the relative density of cohesionless soils and the consistency of
cohesive materials. Relatively undisturbe~ soil and so.ft rock samples for­
laboratory testing were extracted using a 3-inch o.d. Dames and Moore
sampler with inner-liner brass rings, which s~rv'e to protect the samples
du!ing shipment to the laboratory.
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water storage tank, automatical1y resupplied by pumped water, could suffi­

cient quantities of siphoned water be obtained to allow continuous coring

operations.

An borings were thoroughly backfilled with soil after groundwater readings

were taken. In the spring, Valley C.amp personnel should check the bore

holes and refill them if necessary.

The boring logs 'include: the depths and elevations of major changes in soil

and rock str~tigraphic units; classification and description of natural

soils in accordance with the Unified Soil Classification System; locations

of disturbed. undisturbed. and cored soil and(or) rock_ samples; core sample

Soil and soft rock samples were irrrnediately 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 ina padded box.
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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 fill pad boring was logged and is contained

herein as boring no. 5 (Figure 6). Locations and top ground elevations of

the borings were detennined by Vaney Camp personnel and are referenced to

Belina Mine survey data points.

31/103

2.3 FILL PAD BORING: At the request of Vaney Camp .an exploratory boring

was drilled on the existing earth fi1i pad to obtain soil samples for later

testing, which will determine the suitability of the fill for reclamation

purposes. Veiley Camp provided burlap bags with· plastic inner bags for

S~::iple collection at 2.5-foot intervals. Samples were identified for

location and depth. It is o.ur understanding that sample shipment and

subsequent laboratory testing will be perfonn~d 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 backslope borings.

=



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

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

data, including the percentage of total core recovered and the percentage of
core greater than 4 inches in :'length (rock quality designation, RQD);

pertinent drilling information; and) groundwater data.

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

4

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

31/103

2.7 GENERAL RECONNAISSANCE OF MINE FACILITIES AREA:- Cut slopes in the mine
.~

fa.cilities 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.

2.6 DETAIL LINE tiAPS: Two detail line maps or detailed· mappings of frac­
ture orientations along a measured straight line were made in the cut slope
near the loadout chute. The purpose of this mapping was to deternine the
orientatio~ of primary and secondary joint sets and the nature of any
infillings. These detail line maps are shown in Figures 9 and 10. The
locations mapped are identified on the Geotechnical· Investigation Site Plan
(Figure 1), as "01" and "02".
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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.

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

Two coal strata are mined at Belina and outcrops of each stratum ere located
on the enclosed site plan {Figure 1). Separate s~ts of portals penetrate
the two strata.

3.2 BACKS LOPE ABOVE THE UPPER PORTALS: Boring nos. 1 and 2 were drilled in
an area in wtjich 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 s_iltstones that exhibit

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

6

3.0 GEOLOGY AND SITE CONDITIONS
3.1 GEOLOGY OF THE AREA: It is not'the purpose of this report to pres.ent
detailed geologic data of the Selina ~1ine Complex. However, the following
brief overview of the regional geology does provide data pertinent to the
geotechnical investigation of the Belina Mine cut slopes.

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

31/103
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Sections A-A' and 8-8' (Figures 15 and 16) present simplified geologic cross

sections through boring nos. 1 and 2, respectively. The sections also show

In general, the backslope above the upper portals appears to be in a nearly

natural condition. The slide area seems to be more the result of natural'

weathering processes ona daylighting fault zone than a condition caused by

mining activities.

various degrees of differential weathering. Permeability of the bedrock

strata is quite high up to the depths penetrated by the borings. However,

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

(Le., rotated up and down to clear the augers) from the bottom of the hole.

It does not appear that the backslope above the upper portals has a static

phreatic surface within the depths penetrated by boring nos. 1 and 2.

Several tension cracks, approximately'one inch wide and 3 to 5 feet long,

were observed in an area about 50 feet southwest of boring no. 1. A water

seep was trickling from the slope, before drilling began, about 10 to 15

feet below boring no. 1. Evidence of some slope erosion from 0 this seep

could be seen. In the vicinity of boring no. 2 there is a distinct lack of

"Cree gro~"th and evidence of recent slide activity, including some erosional

scour. No tension cracks or water seeps were noted. An overview of the

area suggests that a fault may pass through the natural drainageway in the

vicinity of boring no. 2. This conjecture is based only on surface charac­

teristics, the unusual thickness of colluvium and talus in boring no. 2, and

conversations with Valley Camp mining personnel. The 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.
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Section C-C' (Figure 17) presents the generalized g~plogic section of this
slope.

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

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 ba·ckslope appears to be virtually
natural.

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

to 100%.

8

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

31/103

3.4 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The log of this nearly vertical
cut slope is referred to herein as 118-]1' (Figure 8). Detail line maps
(Figures 9 and 10) present further data on fracture orientations. The
sandstone exposed in this cut is massive and extremely competent. The
overlying coal, however, has been cut quite steeply for about a 3-foot
thickness. The coal ravels from this portion of the section even in a light
wind. The gentler slope above the coal appears to be. nearly natural to the
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elevation of the existing tree line, although some evidence of erosional
scour can be observed.

The primary joint set generally strikes north-south (±100) and has an
average dip 07 about 80° to the east. The secondary joint set generally
str~kes east-west (=10°) and has an average dip of 75° to the north.

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

Primary and secondary joint sets are prominent in many of the cut slope
faces and dips of the joints are generally quite steep, steeper than the
inclination of the cut slopes. The steep dip in itself often precludes the
possibility of plane shear failure because unfavorable joint planes do not
daylight in the slope face.
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3.5 CUT SLOPES ON THE HAUL ROAD: The haul road from Eccles Canyon travers­
es the east side of the ridge on which the Selina Mine is located. The
regional bedding plane dip direction to the southv/est 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.

31/103
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Table 2 contains the results of these Atterberg limits tests.

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

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

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

10

4.1 MOISTURE AND DENSITY DETERMINATION: Moisture and density detennina­
tions were performed on thirteen specimens. These data, found in Table 1,
provide infonnation relative to the degree of saturation, compressibility
characteristics, and the mass weight of various stratigraphic soil and rock

y

units. These data are required for slope stability analysis.

4.2 ATTERBERG LIMITS TEST DATA: To properly classify soils in accordance
with the Unified Soil Classification System, the liquid and plastic limits
(two of the Atterberg limits) of seven representative soil samples were
detennined. These data also provide indications of the'susceptibility of
the soils to volume changes with changes in moisture content. Some refer­
ences (e.g. NAVFAC, DM-7, Department of the Navy, 1972) also correlate these
data with the angle of internal friction, ~, of a soil, and with certain
consolidation characteristics.

31/103
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These test data are also found in Table 3.

Test data are shown in Table 4, and more detailed direct shear test results

are contained in Figures 18 through 20 of this report.

4.5 DIRECT SHEAR TESTS: Three multi-stage direct shear tests were per­

fonned on jointed rock specimens to evaluate the shear strength parameters £'
and c of the rock joints. In a rock slope stability analysis, these data

provide paramete.rs for a probable failure surface that would primarily.

follow existing joint patterns.

4.4 TRIAXIAL COMPRESSION TESTS: Three samples were subjected to lateral

confining pressures before an axial load was applied. These triaxial tests

(unconsolidated, undraine·d) require.a high degree of specimen homogeneity

before the data points may be combined to provide accurate values for both ~

and c. In this case, the samples did not prove to be sufficiently homoge­

neous to provide such data, although ranges may be established for ~ and c.
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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 stabil ity of various cut
slopes could be evaluated. ~

5.0 SLO~E STABILITY ANALYSIS
5.1 GENERAL: Recognized potential modes of slope instabil ity consist of
plane shear, wedge, c,rcular, and toppling failures. Such failures are
dependent upon many factors including the slope configuration, geologic
discontinuities, and physical characteristics of the stratigraphic units.

A computer program based on a 1imiting equi.l ibrium analysis method (STABL,
Siegel, 1977) was used to evaluate the two major Selina Mine slopes: the
backslope above the upper portals, and the backslope above the
office/changehouse. Stereographic projection techniques were used to
evaluate the cut slope near the coal loadout chute and the'major cuts along
the haul road.

For the computer analysis the most important'consideration is the selection
of correct soil and rock shear strength parameters for each stratigraphic
unit. For the backslopes, the worst-case unconfined compression test result
of 8.5 psi was utilized for the colluvium/talus. A significant f' angle was
estimated to be 18° from NAVFAC~ DM-7. This t' value was used to calculate
the value of c from the unconfined compressive strength test results. For­
the \'Jeathered siltstones, direct shear test results on jointed rock, along
with unconfined compression tests of intact rock, were utilized to estimate
the shear strength. Since rock joints were noticeably absent in the rock
cores extracted in'the drilling program, it was assumed that a potential
fail ure surface would have to pass through some intact' rock. Therefore, c
was estimated to be a midrange value of 34.7 psi and" was estimated to 'be
38°. Groundwater and earthquake factors were not assumed to be significant
factors in the analyses. Moist unit weights were used for both soil and

rock.
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The colluvium/talus described between odometer mileage readings 0.69 to 0.72

on Figure 12 indicates that the colluvium/talus is cut in the steep.est

portion of the slope to an angle of about 65°. The thickness of this

5.3 ANALYSIS OF BACKSLOpr 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 obtafned was 1.9.

5.5 ANALYSIS OF THE HAUL ROAD CUT SLOPES: The potential failure plane

described between odometer mileage readings 0.14 to 0.17 on Figure 11 does

not pass the kinematic test for stability because the slope face is 3°

steeper than the 65° dip of the secondary joint set. Relati'vely minor

quantities of rock are f.ound above the daylighting joint set.
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5.2 ANALYSIS OF BACKSLOPE ABOVE UPPER PORTALS: The computer-generated

geologic models of the A-A' and 8-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 underlying bedrock surface. For

section A-A', the corresponding factor of safety against slope instability

was 1.4. For section B-8' 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.

5.4 ANALYSIS OF THE CUT SLOPE NEAR THE COAL LOADOUT CHUTE: Stereographic

projections are long recognized methods of presentingkinemati.c tests for

various modes of slcpe instability. Using the cut slope log "B-7" 'and

cetail i~ne data, stereographic projections were prepared for potential

shear plane, wedge and toppling failures (Figures 24 through 26). The

massive sandstone in this cut is extremely competent and joint orientations

generally appear to be favorable. Only that portion of the cut slope

striking S25°W shows a slight potential for failure in a toppling mode.

However. the adjacent portion of the cut confines this potential toppling

section~ causing the entire slope to be safe.

31/103
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stratum is.not known, but a stable slope configuration should be flatter, as
evidenced by the results of the Selina I'line Complex backslope analysis.

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

I
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At odometer
slope that
There is no

31/103

'"reading 0.92 on Figure 12, highly fractured rock may be cut to a
is slightly steeper than long-term stability would dictate.

laboratory data available to substantiate this possibility.

14



6.0 CONCLUS IONS AND RECO~1MENDATIONS

6.1 GENERAL CONCLUSIONS: Slope stability analyses have indicated that the

cut slopes in the are'a of mine facilities are, in general, stable. The

steeper portion of the backslope above the upper portals, represented by

section 8-B 1
, is the only backslope that does not meet the required 1.3

minimum factor of safety established by the State of Utah for cut slopes

steeper than 2 hori zonta 1 to 1 verti ca1. It shoul d be rei terated that thi s

so-calledtlunstable ll condition may not be related to mining operations and

may rather be associated with natural geologic discontinuities.

The vertical 3-foot hi~,h section of coal above the massive sandstone exposed

in the cut slope by the coa 1 loadout chute' is too steep, and wi 11 probably

ravel or weather to an angle of about 34°.

For the most part, the haul road cuts were found to be stable. Four haul

road cut slopes described in section 5.5 appear to be too steep for long­

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

heG the ;;::er::"f2.1 7aiiure surface cieveiop long before the haul road was
. .'

:::;s:~;,.;::eC.

6.2 . GENERAL RECOMMENDATIONS

6.2.1 BACKSLOPE ABOVE THE UPPER PORTALS: In the vicinity of boring no. 2

(section B-8 ' ) 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 f
•

Po~itive surface drainage must be directed away from the slope face, and the

slope should be smoothed and revegetated. Seepage water should be con­

trolled, possibly by gravel-lined diversion ditches.

In lieu of the above-mentioned remedial actions, seasonal maintenance of

slope or slide debris should be anticipated.

6.2.2 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Some ravelling may occur

from the coal and siltstone strata. and maintenance provisions should be

anticipated.

31/103 15
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6.2.3 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The cDel stratum above the

massive sandstone should be flattened to a slope angle of about 34°. The

gentler slope above th~ 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
t"

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. . .

I-
,
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I
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Table 1

Moisture and Density Determinations

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 t 17.6 125.0 106.3

2 9.5-10.0 2-2 20.0 130.3 108.6
2 14.3-14.5 2-3 14.5 130.1 113.6

2 29.0-29.5 2-6 5.4 139.6 132.4
3 5.0-5.5 3-1 12.3 126.4 112.6

3 17.0-17.5 3-4 16.1 133.2 114.7

3 21. 7-22.3 CORE 7.6 152.8 142.0

3 25.0-25.5 CORE 10.6 156.6 141.6

3 30.5-30.9 CORE 8.2 147.5 136.3

4 9.5-10.0 4-2 15.4 132.6 114.9

*Represents disturbed samples, and wet/dry density results.may not be
accurate.
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Table 2

. Atterberg Limits Test Data

Boring Depth Sample Liquid Plastic
. No. (ft. ) No. limit (~) Limit (~)---

I 5.0-6.5 1-1 38 27
2 4.0-4.5 2-1 28 19
2 9.5-10.0 2-2 35 19
2 14.3-14.5 2-3 • 35 20
3 5.0-5.5 3-1 36 18
3 17.0-17.5 3-3 31 19
4 9.5-10.0 4-2 29 18

~LiqUid Limit - Plastic Limit = Plasticity Index

209/71/2

Plasticity*
Index (~)

11

9

16
15
18
12
11

Group
Classi­
fication

ML
CL
CL
CL
CL
CL
CL
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Table 3

Unconfined Compress i on Tests

Boring Depth Density Compressive Young's
No. (ft. ) Litho] ogy (pcf) Strength (ps i) Modulus (psi)

1 16.0-16.5 SILTSTONE 152.9 68* 7.3 x 103

2 4.0-4.5 SANDY CLAY 125.0 8.5
2 9.5-10.0 SILTY CLAY 130.3 48 1.3 x 103

2 29.0-29.5 SILTSTONE 139.6 120 5.2 x 103

3 5.0-.5.5 SILTY BLAY 126.4 42 2.2 x 103
"

901 x 1033 17.0-17.5 SHALE 133.2 1.5
3 21.7-22.3 SHALE 152.8 4282 2.3 x 104

3 25.0-25.5 SHALE 156.6 1303 2.2 x 103

3 30.5-30.9 SHALE 147.5 61 1.1 x 103

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

4 9.5-10.0 SANDY CLAY 132.6 37 8.1 x 102

4 57.0-57.5 SANDSTONE 159.2 20,640

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

209/71/3



Table 4

Direct Shear Test Results*

Friction Unit
Bori ng Depth Type of Angle, 0 Cohesion

No. (ft. ) Lithology Joint (degrees) c (psi)

3 49.7-50.2 SILTSTONE 700 OPEN 25.6 0 28.3,
4 20.5-21.0 SHALE 00 OPEN 22.3 0 30.7- ,

- 4 37.5-38.0 SILTSTONE 77 0 OPEN 38.0 0 15.5,

~.

.
*Shear strength parameters fo-r each sampl e were determined by multi-stage

tests, usin.9 five different normal stresses.

--- ~..
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ilorin. No. 1

COlt: 9-13-83

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

Bole cased to 13.5'
~ith hollowstem augel.

(on slope above
ventilation fan)

94% RQD
I- (10 pieces)

-

23
-~=70

47 @'--- Groundwater 12.3

after 20 hours.

35-
38

I-

I-

-

SPT
1-3

NX
core~

Run
fIl

lJo.M
1-2

!SomPI.\BIOW"ll Ilt m 0 r It l
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I
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N: 7,226.26
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PROJECT

Valley Camp of Utah, Inc .
Belina ~~ne, Carbon County

Upper Portal Backslope

StonC:orcl Pt .. ttro'ion Tlst

Pin .1 ret i 0" R •• i , 10" C .: N. 8/ 0"'. p. r too t

Figure 2

140-lb.Ho",m..! ~O-in.Fell \Z-in.O.ll. Split-betn\ Sempler Shut 1 of 3

Ducriplion ot Mot.tiols

As above but mottled 'l.'ith dark
grayish-bro~ and ~et.

~"\---------'----i
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~

. ..:

~

D.plh Grou~.1

o Symbol

:CL Silty Clay: dark bro·.m; 15-20% fine
- sand; very ~et; mediuc plasticity;
~ medium stiff. Some organics.

1. 5 _r---l" (Topsoil zone)
-=lCL.. '\.

j 5il~y Clayt dark yello~ish-bro~;

= 20% fin~' sand; ~et to very wet;
-. medium plasticit'l.·,· medium stiff.

3.5 .-
:C1.----.
~
~ . ,...L

5.5 _"1---f------------------l SPT 4 .
":CL- Silty Clay: dark bro"l."Ilish-gray and 1-1 7 N=ll
:CH & dark gray; wet; medi~ to high
- ML plasticity; stiff. Some thin 0/8")

7 5 -= coal seams •. and zones of sandy silt.
'::r-----!------'--------------i-":~H Silty Clay: dark gray and gray;

: moist; high plasticity; very stiff.

-=
9.5'""1-_--+------------------i

__-CL Silty and sandy clay: dark gray,
yellowish bro"l.~, and bro~; up to

: 25% fine sand; moist; l~ to medium
- plasticity; hard to very hard. Last
- 2-31t saturated from groundwater

-= perched on sandstone stringer from
: 12.5 to 12.7'. (Weathered rock)---

13.5-_'1---+------------------------+--;--;-----.---------1
-= Shale and Siltstone: silty and
: sandy clay; gray mottled with

...: brownish-yellow; up to 25% fine
: sand; partings every 81t+; soft rock.

~
-
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.@ ~3~~r Mining Group
BORING LOG
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Valley Camp of
Belina Mine, Ca~

Upper Portal Bac
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...: CL- Shale and siltstone: silty clay;'
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: medium plasticity; soft rock.
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PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon COUDty
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.(@~~~N Mining Group
BORING LOG

PROJECT

Valley Camp of Utah, Inc~

Eelina Mine, Carbon County

Upper Portal Eackslope I
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I
I

hrillQ No.
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- I
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fine sand; moist; medium plasticity;
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weathered sandstone (SM).

Conllnl. "t.l O· Dry O,n.lly •

C. plh GrouP
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-:
---:

2.5 -r-----!------------------.....-I
- CL Sandy Clay: dark yellowish brown;-

3. 5
_""1---4 some pieces of weathered ,sandstone

\.(~" diameter).
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- Sandy Clay: brownish yellow mottled
: with brownish gray; 20-25% fine sand;-= pieces of weathered sandstone;
: medium plasticity; soft to medium

_:-t-_--ii-=s..;:t..=i..=f..=f...;.. ...-J6 _
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"3 i pie:::es of ;"eathe=ed sandstone; medium
~ 'II a~d ~gh plas~icity; very stiff to-= hard.. -
::

-:--
~
­

l1.3=J_"1---+---------------------4
12: Weathered sandstone-1----;----------------------1

:: CL&
-:CH
::

-:
:

~
16 :-_+---i-------

: Wea thered s;; ,is tone pieces.

17 --+-:..--+------------------1: CL,

-= CR,
&SM
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9213.1

9224.1

9218.8
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9214.1

9210.1
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... Moistut.
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Figure 3a
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oadly weathered sandstone)

Siltstone or sandstone: moderately
hard rock; possible talus (no samples).
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.@ ~~~~~ ~J1ining Group
BORING LOG

PROJECT

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

Upper Portal Backslope
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gray; moist; soft to moderately' 44.0 ' ; tried to hO."
hard rock. water head with

bentonite and
cellulose to see
if coring was I
II possible; lost

head of water with
30 seconds.

El •• olion
_ 9190.1

9189.6

•• Moistur e

t=
E

-

-
SPI 2-10 100 in 3.5"

N=lOO+

=

:'~I) 1._ ..... - ....

9175.8

I
! 43

I J
-
:

-=-----
-----------:

-:
54.3

-:
--
:

-:--
~I _

-
~

Weathered siltstone: as above but
mottled ~th yellowish brown and SPT 2-9
yellowish gray; somewhat harder.

End of Boring

r
·50 ,in 2"

!'I=50+

-

-

I
I
I
I
I
I
I
I
I
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Figure 3b



Figure 4

.©~~~~r Mini.ng Group

eorin~ No. 3

sh .. I .. 1 of 3

o0 I I : 9-1S-83

~n 2"

See fo1lo"lo.7ing page
for core data

No groun,;,;,ater dat.!
hole plugged at 18'
24 hours aft.er
drilling.

Bollo"lo.7ste:m auger
set as casing at
18.5'

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

25-
~
23

-

-

-
f-

SPT 8
I---

3-2 Jl- N=42
19

-

...

'-

SPT ~
~-3

11
N=30-

19

-- t--+- r--------~

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

Upper Portal Backslope

Stollc!crd p.ft.trolioll T.II

Pell,trollon R.slsto"c:e: N.elo •• per fool

14 O-Ib. HommlrI 30- in. FI) Il\Z-in.oA. Splll-bor n I S ompl tr

DUCfiplioll of "'oferiols

Silty Clay: dark bro~~ to bro~~;

15 to 20% fine sand; mois t; 10"10.' to
medium plasticity; organics upper
12". .

Badly "Io.7eathered siltstone&sandstone:
sandy clay matrix "Io.7ith pieces of
moderately soft rock; bro"lo.7nish
yello"lo.7 and bro"lo.7nish gray.

Silty/sandy clay ~~th sandstone:
grayish bro"lo.7n; zones of hard
"Io.7eathered sand compose-:::- 20% of ~

stratum; "Io.7et; medium and high D&~ 21
plasticity; up to 30% fine sand 3-1 -
in zones of sandy clay; very s tif f t 1-..;...-+_2-,5;;;
to hard.

Silty Clay: bro"lo.7nish yello"lo.7; "Io.7et;
10"10.7 to medium plasticity; stiff.
Zones of claystone ~ 3-4" thick;
hard.

CL&
CH
"10.7/

8M

CL

: CL
~

.....

o

Weathered siltstone: gray; moist;
moderately soft rock.

Deplh Group
Symbol

~

~
-=3.5 -j---t-------------------f
--:
-:--.:
~
:

8 --;---+--------------------1
:: CL,
- SM-
: &ML
--=

10.5'3---+----------- --1

12 --+---+-------------------1-

1
-:
~-...:

15.5-:T--CL-.---t--W-e-a-t~h-e-r-e-d~.-sh:"'"a-l-=--e-:-b:--"r-olJIl-.-i-s~h-y-e~l-=l-O"Io.7---~
-: CB becoming gray at 17.5'; moist;
: medium to high plasticity; very soft

.: to soft rock.-:
~

3
. ­-:

20 :

BORING LOG

eo ri 119 M. I hod: 6- il'l. C I) n I ill UOU I f 1/ 9 hI 0 U 9' I'

.·MoiSlur. Conlenl, .,.10' Ory- Densily. pd

9125.8

ElIvol;on

60·\

9121.3

9118.8

Ulldislurl>,d Soil 50mpl,r: 3-in.o.d. 06101 10mpl.,

9113.8

9109.3

9117.3

~129.3

I
I

I

I
I

-r -

--r

_I
~I

.1
'1

I
--
--
-I
_I
I
~.. '"

I
=.

1
':1
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PROJECT

.@ ~RRlSON Mining Group Valley Camp of Utah t Ioc.
KNUDSEN Belina Mine t Carbon County I

BORING LOG
, Upper Portal Backslope

B0' ill; M,tho d: 6-in. conlinuous f 11911 I o ug, , Stcndo,d P,,,elrClllo,, "j e s I Borill9 No. 3

Ulldi~rurt>ed Soil Somple,: 3·;II.o.Q. caw ,,,",pier /4 O-It>. Hemme'I 3D-In. FeIl12-in.ul. Split-berre' Sompl., Sh .. , 2 of 3

w .. l.(cisturt Conlin'. ".-1 c· c,y Oe nlily. pel Pene're,ion Resl,Ience; N' ill 0'" s p.r f 00 I DOlt: 9-151
:~l1Yd9i~j ~{f'h

Group
SOlnll l'18/0W 'Symool O.scriptio" of Meltricl' No.

R."'.rlr.,

9108.8 20.5- CL-Cll As berore 977- Recoverv J

1
Weathered shale: gray and brownish ~ont 12% RQD (1 pi-ec_
yello~; some interbedded sandstone ~ (Carbide bit;
strata -- 1-2" thick; partings at f:ore IIUnli.1nited"'\Jatel
2-3"; soft rock. Joints: 20.5' , lRun - supply by siphon

1
moderately smooth t open t 100 dip; !l1 from 12,000 gal~

21.7--22.3' , closed 900 dip; 23.1- f- potable vater
23.2' moderatelY smooth; 300 dip. storage tank; wal

9105.3 24 / Sandstone: brownish yellow; did not recircul
!-- moderately hard rock. Joints: 24.2--

9104.4 24.9- 24.4' moderately rougli, open, 800

-:: ~r; 24.6-24.7' moderately smooth,

9103.5
,: 45&600 ; 24.7'24.9', open, moderately.

25'j ooth 900 dip. I'"'1\ Heathered shale: gray anabrownJ.sn ~ 52% Recovery ,

I
yello~; moist; soft rock. r:ore 157- RQD (l piece,... Run -

~ I \

I-'- I Eadlv wea.:hered sancis::one & shale: 12
SlC1.3 I 28 I

~ b=o-;'uish yello~ and partingsI

1
gray; -

I :\ every ~ to 2". Joints: 26.0' , open,
I rough, 750 dip. I-

Lost sample: very soft rock.
9099.3 30 ,- Weathered sna.J.e, S~Lts~one~sanastone:

Recovery I: gray and bro\nlish yellow; soft rock

-: partings ~-3". },"X - 78%
- CorE 14% RQD (2 pieces'
- Run I-: tl3

~

--
9096.3 33 :

I~

~ Sandstone: brownish yellow; h?rd;

9095.3 34 thin-bedded (1.5-3") • -- \ I--
~

Weathered shale and SJ..J.tstone: gray -
and brownish yellow; soft rock;

- partings ~ to 2" • Joints: 39.2', NX I-:: closed, 90°. CorE .- 87% Recovery

Jfn 0% -.RQD
..:- I: NX
- CorE 80% Recovery

J
!-

Run 23% RQD (2 pieces)
15 If-

9089.8 39.~
As .below-

fOI Fi re 4a

-"

c.­....---
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PROJECT

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

BORING LOG
Upper Portal Backslope

Stondord P.n.lrolien T.sI Berjfl~ Ne. 3

140~lb.HomlTl.rl 30-in.FolI 12-<11.0.11 S~lll-borrel Sompler ShltlUndillurbed Soil Sompler: 3-in.c,(l calli leMpl"

.... iii 0 i s I u r e" Con len I. ';.1 o. 0 r ~ 0 en. iI y• pc f P.nelrolion R •• i.lonc.; N'SloWI p.r fool 00 t.;

3 oi 3

9-15-83

R.mork.

82% Recovery
0% RQD

As before

100i. Recovery
46% RQ~ (8 pieces)

-

-

-

-

-

NA

Core
Run ­
fJ7

Cont
INX ~
Core
Run
Jl r.

Figure 4b

Oncription of Llol.ricls

Weathered shale: gray and bro~~ish

yello~; soft rock. Joints: 40.7 &
41.3'. open)rough. 200 dip. Partings
every 2 to 12".

Very soft ~eathered shale

Siltstone: gray and bro~ish yello~;

moist; moderately hard rock. Joints:
48.5 1

• open. rough. 00 ; 49.5-49.8'.
3 pieces, rough, 700 ; 50.0'. open,
moderately smooth. 200 • Partings
every 2 to 7".

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

-=61 ::;

De III II Group
40 Syml>ol----

. -
-
~
--

-~_: ~ry: -
- Core
~ Run -

45. 5_:r---i--------------------1J:;6

-=-:
--:
--

-=---
~ ~~
~

:
51 ---t---t------------------+----+--r--------­-
52 :-i---l----------------------h'IV--

--------,.---;
:-
-/

~

-=--:

601

Eltvolion

9083.8

9068.3

9078.3

9077 .3

~089.3

I·
1
1

=1

:1

:I~

--
-I·
-I
-i.,
I­
i.<
"j,"



PROJECT

@MoRR~Mining Group Valley Camp of Utah, Inc.
. KNUDSEN Belina Mine, Carbon County

I
8 ORIN G LOG

, Upper Portal Backslope

Borin; Melhod: 6-ln. eonrinuolr. fJ I9111 011 9' , Slonelord POllo"otlol' i •• t Borinr; Iic.4

Undi$lurb.d Soil Sompl.r: ~.in. o.c!. olUI ,o",plor 14 O-Ib. Hommor I 30-In. Foil 12-In.C.d. Split-bora J 5 ampler Shut 1 of

• .-MOtSf\",. Conltnt. "I. fo> Ory O. nsily. pef Ponotrotion R o.l.tan co: N-elow, po, , 0 0 t Oot.: 9-16-'

E-l. Y at J on Ooplh GrOllp
Oescription of MOloriol. SomPlo!SIOWI "emork,

_ 9176.1 0 5yml>ol No.

- CL Fill: silty and sandy clays; dark
gray and dark grayish brown; medium Location - I- stiff. - N: 8,031.57

9174.6 1.5 - W: 9,605.70
...: CL Sandy Clay: dark bro~ to brown; - trail eJ: 25-30i. fine sand; moist; low (on jeep

- plasttici ty; stiff. of potable ;;ater
'- ~

~
,. tank).

I-
9171.6 4.5 :

-: SM Sandstone cobble: top 6" badly I
-~

weathered. SPT .E-.
4-1 45 N=50+

9169.6 I6.5 : CL S?.lty Clay: tlrow-n:J..sn ye.u.ow; .L::l-':;W:4-...... fine sand; wet; medium plasticity; i- No grou:ldwaterj 1/I stiff. - -
24 hrs. after

9168.1 8 ~ Silty Sand: brow-nish yellow; 40-4.5% - drilling II

~
SM nonplastic fines; moist; dense

9167.1 9
(badly weathered sandstone cobble).

~
l-

I"-
eL, s?.1tYI sanoy Cl.ay, sandv s~.l.t, and

-.: MI., silty sand: hard soil colluvium
D&.l1

J.§....
- &SM with pieces of rock. 1.L9165.6 10.5 : 4-2 I- ML "\. 50 in 2 t1

- Weathered siltstone cobble: brownis- rock.9164.6 11.5 : gray; moderately soft
- \ I- 10-- "Weathered siltstone with some
: sandstone: mottled yith- gray

- brownish gray and brownish yelloY; I-- I- soft rock.:
-: ~

-- I-= SPT ~
- jVeatnered sha.l.e & sandstone: 4-3 50 in 5"- N-So+

9160.1 16 - brownish yelloy and gray wI brownish
- red; highly fractured; moderately
: hard rock. Joints (all open): 17.5- NX
-' 17.7', moderately smooth, 80°; 18.3- Core 89% Recovery
- 34% RQD (4 piece<
- 18.4' , moderately rough~ 90o~ 19.1- Run 19.5' &1- bet"Ween

~
19.3', moderately smooth~ 200 &900 ; 11 - 25 ')
(4 pieces)_

..: .- I-
9156.6 19.: As belov-

=

--.

--.-. ..

=

=

= 601
P1.gure S I



P,,,.'rotion R,slstonce: NaSlo .. , per foot Oot,; 9-16-83

50rl,,~ No. 4

Rem 0 r k,

1OO~ Recovery
39% RQD (8 pieces,
between 33 & 38')

As before

96% Recovery
9% RQD
(l piece, below 27 "

I-

£\"X
Cor'e ,..

Run
12

I-

-
;-

I somPlel~IO"'SNo.

Upper Portal Backslope

PROJECT

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

Standard Penetrotion T •• t

Figure 5a

14o-'b.Hcmna,1 !O-in.Foll!Z-ir-.o.c. S~\i\·bCln.1 Som!>l., Sh .. t 2 of 3

Ducriptioll of Moteriols

~eathered shale: gray, brownish
~ontgray, very dark gray and very dark ~

grayish brown; moist; medium and r
high plasticity; zones of siltstone; ~~re
soft rock. 2" thick highly fractured~un
sandstone~t 20.8'. Partings every ,1
2 to 9"'~

~eathered siltstone: dark gray and­
gray mou:led with brownish yellow;
many multi-piece irregular joints;
cont ••••

O'!>th Grou.p I
20 Symbol

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

24.2=-t--t---------------t
: Siltstone: gray; moderately hard

25 --~----t", rock •
~ ....."l:""::::,a:::-=n~dr'"::s::-;.t:-:o~n::-:e:::"'::----bc:"r=.o:::'own:-::=· -.:-~-=s-=n~y:-::e~.ur-::o::':'w-:-,~g::-:r::-a""y:":'· -----I

~ and yellowish red; thin shale se2JnS
26.4 (1/8"); highly fractured in part;

~ I,\parts moderately hard.

..::. Badly weathered shale Ex siltstone:

. gray mottled with brownish yellow;
: highly fractured in part; very soft

-:: rock. Partings every ~ to 3" (some
: coal in partings). Joint: 29.6--= 29.8', open, smooth, 900.
---- .~

~ore

~ ~~
32. 2:-t-_--+--::--:-:-----~~~".....-----.......--l13

_ Siltstone: yello~ish gray mottled
~ with bro~~ish yellow; up to 35% fine

=_ sand; moderately hard rock. Partings
every 2-8"· with leaf fossils. PartiD~

-:: with slickensides at 34': variable
: dip of partings above 34' t 200 dip-= below 34'.
:---::
:

-=--
38 --+--+-----------------1

9149.7

9151.9

. .
-:

9136.1 40 :

9151.1

9138.1

Borin; Melho d: 6-1n. continuous fll;"t ou 9' r

BORING LOG

501

... Moislu,e Contenl. "I.T 0- Dry Densily. !>cf

'9143.9

U"di,lurb.d Soil Sompler: ~-in.Q.d. DaWaa",,,I.r

£ Ie Y a I i on

-9156.1

l:1
=i,

'i~

-.
f

I

0. ~;__ •

:1
:1

'I

I

=1

=1

:1

I

Ii



.@~~N Mining Group
BORING LOG

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

Upper Portal Backslope I
Bo,i"~M e Iho a: 6-11t contlnuovl (11;'" IV;I r Slonclora PlnelrCllion T •• , Sorin; H.,. 4

I

I
I

I

I
I

I
I

I

I

I

I
I

95% Recovery .
32% RQ1)"(7 piecesI
between 43-44 ' &
45-50') .

100% Recovery
50% RQD (5 pieces)

I

-

:..

End of Boring

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

Siltstone: brownish yellow; zones of
fine sandstoDe~ badly fractured from
59.5 to 60.0'. Partings every 2-12" •
Joint: 57.5-57.8', open, rough,
600 , 4 pieces.

Figure 5b

- . ~ ~

"'ore51.;..7{·~==twe~nere<rc~'?VDattrm~------~51.a:. 1'\ \\'eatnered c.Lay paru.ng tRun ~
- I~ Ins

: Siltstone: gray and brownish

_
-~: yellow; moderately hard rock becoming
_ softer. Partings generally every

2-3".

:
-=:

55 ......D---f----------------~-
-

.:.----
J-

60 :

9124.4
9124.3

9126.7

911.61

9120.4

601

U"eislvrbea Soil Sompler; ~-in.o.a. oaw aotnpl.r 140-lb.Hommerl 30-in.Foll 12-iIL0.d.Slllll-borr.I Sompler Shu' 3 of 3

... ·Moistur. conlt"'."l.1 ~'Ory Oenilly •.llcf Penelrolion Re.IIIClnc'; N'SloWI per '001 001.: 9-16-S:t
£le'Olioll Oepll> Group S I I IOe.crlplion of Mo"riolt om\> 'Slow. R,m 00••

f- 9136.1 40 Symbol No.
---
~---:
:

9133.1 43 _=+-_-+__---.__t' -.lNX _

- Siltstone: yellowish gr~y; moderatel Core-.9132.1 44 - hard rock. Partings every 2 to 5". Run_
--~~~ #4
:ML 1\

9131.1 4S_-~_-I Badly weatherea siltstone: ye~ow~sn

j
brown; wea thered to soil in part;

• :~~~y soft rock. Partings every !z to

Weathered siltstone: yello~ish brown
~ I ~d g=ay; Dee2y f7actured from 47.5
- ~c 48.0 and 49.0-49.4'. Partings
.;{

e.-.;e:=y 2-10".:
-:

49.4_+--+---------------------...4
Clavstone: dark gray; hard rock.-=

.:...



I
1 .@~~~N Mining Group

P R OJ E: CI

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

140-lb.HomrnerI30-in.Foll 12-in.C>.lI.SlOli'-borrtl Sompll/ Shltl

Figure 6

1 0 f 2

9-17-83

6orin~ No.5

001.:

No ground""ater
24 hours after
drilling.

Purpose of hole ~as

to obtain bag
samples at 2.5'
intervals for
testing by Valley
Camp to determine
potential use of
the fill for
recl~ation. Borin
log is necessarily
rough because 0:
variations within
the fill.

R.l>Iork.

Location ­
N: 7526.24
W: 9092.96

-

-

I-

-

-'

-

I-

I-

-
-

8

7

6

5

4

2

3

I-
1

somo.I·lsIO....
No

510lldord P.".'ro,ioll TI"

Duniolioll of a.!ollriols

Fill: silty and sandy clay with
pieces of wood and roots; very dark
grayish brOt.7Ilo

Fill: silty clay ~ith coal; very
dark grayish bro~~.

Fill: silty clay; dark yello~ish

bro",-n.

Fill: ,. silty sand ~Tith silty clay;
brownish yello",.

CL

CL

SM
'IiI/
CL

-
'"-

-:
-------:--

6 ---+----If-----------.-,,;,.--------i
: CL Fill: sandy clay; dark yello~ish

- bro~"'11.
7 -_-;----If--------------------;

: SM& Fill: pieces of sandstone and r---~

- CL sandy clay; bro"lomish yellow.

~--:
-

-=-:
11--.;-.--+------------------i.----:

:
]
:

1" -. -
:---:

-=-:-
~
-:

20 :-

BORING LOG

8917.3

8903.3

8908.3

8916.3

8912.3

501

eo r j II 9 1<'.• 1 h c> C!: &·1 II. ~ 0 n II n u ou I f II 0 hI 0 u 0 • r

"'Moislure Conlanl, 0/.10' Ory Oensity. pef

Undisturbed Soil Sornpler: 3-ln.0.6. DIl"" .ompl.r

I-
I

I

I

I,

I"

1-

-',

I·
I
I'
i:,·
i:~

i
12

I
.-



I

I

I
I

I
I

I
I

o~ t2

9-17-

1

BorinQHo.

Oc t,:

I-

9

11

10

12

somp"ls,aw,i
No. I

P , n , fr IS t I 0 " T' I t

P·ROJECT

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

140-lb.Homm.rj 3D-in.Foll /Z-in.o.d.SPIlt-betfr.1 Sompl., Stlttl

pef

OIlQ"

sandy clay; very dark grayish

Cuerjplion of Men.,io"

As before

Fill: >silty clay "olith coal and
coal" tailings; very dark grayish
brown. ..

Fill:
bro"olO.

80RlNG LOG

Group
Symbol

20 ---
-:--

22 -:-+----f--------------------f
-
: CL

, .-:: ..,/
: coal------:-

26 -:-t---t-------------------l
: CL---.
~

....::
:

-:
--

Canllnl. % I O' Ory Oe nsily.

C, pth

.@~G~&r Mining Group

Borill; M, thod: 6·1,1. continvoul fll;ht

Undisturbed Soil Sempl .. : l-in.God. Oalor.ampl..

• • Mo i ,tur t

8901.3

8897.3

'8903.3

-!=
t=

8893.3 30
:
-- I--
~

.

--
:-- ~----- f--
:

~ -
:- !-'---

- ~

:
- I----.-= f-

~
Figure 6a
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PRCJECT

.@ MoRRISON fV1ining Group Valley Camp of Utah, Inc.
KNUDSEN Belina Mine, Carbon County

Composite Log of Cut Slope
LOG OF .CUT SLOPE Behind Changehouse.-

Boril\; M.Iho Cl: 6·111. e o til ; n u ou I f II; hI ou;.t Slon~ord P,.,tro I ion T. s I Botin; He. 6

undisturbed Soil Scmpl tr: 3-ill. c.d. P 8 M lompi,r 14 O-lb. MommerI :5 0-111. Fo 11/2-iIUMf. SpH t-b or re I SO'",p'lI' Shill 1 of 2

.... Moi'ture C ont. nt, ·/.l o· Or)' Oonlit)' ,_ pcf Pan.trotion R.slsIOIIC.: NaSIOWI 1"1' f 0 Of 001.: 9-17-83
£I"otlon O'l'll\ lSI' ou~ I Oucripl1on of "'ol.riols soml'l'/a/owsl R. m 0 r k I

I- 9042*
Symbol No.

0 - Sandstone: hard; fractured in part.-
....: Composite log of

r- cut slope behind-
9040.5 1.5 : the changehouse,

-= Siltstone r- at the center of- ,
the building.9039.5 2.5 : .'- Sandstone: hard; joints strike Depths sho'\o."Il in- ~

: N80W 'IooTith dip 7D-90ON. log are estimated
- only, from the base9038 4 -

Sil tstone t- of the coal stratu:::..-9037.5 4.~
Sandstone: hard, as before. ~.-

9036 6
:

~

- Shale and siltstone: hard...- "-

9034.5
. .7.:J _ Log begins

..: Sandstone: as before, but Coal
- seconaary joint s'ystem strikes 34 0-- N20E and dips 80oE.

._--
9033 9 - .. '-- Alternating zones of sandstone and--: siltstone.

Sandstone: 'IooTith siltstone-: - 69°+5°

9030 12 : Thin-bedded '~
12. ~ Coal silt~tone&sandstone:

9029.5 masked by raOelling- Sandstone: hard. as before.- (Range:45-70 ) 57° \
9028.5 13. s= Sandstone with-- siltstone-:: Siltstone: thin-bedded (~ to 2"); 70°

~
soft rock. Source of erosion, -ravelling, and undercut.

Generalized section
-

-:: r-

-
9025 17 .

~.
R.nn siltstone: 1-6". - Sandstone thick: bedding; joints strike NIOE, dipping- ~

850 E. --. -
~-:

9022 20 --
*Elevation estimated from topographic map
501 Figure 7
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Dascriplion of Moteriol.

Sandstone ~ith some siltstone:
massive in part (bedding 1-3" thick,
and up to 24" thick); primary joints
strike N10E, dipping 8SoE; secondary
joints strike E-W ~ith dip 8SoN.
The 24"tthick bedding is actually
very 'tight thin-bedded sandstone.

Bottom of slope cut

Figure 7a··
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9-17-83

Bori"'9 No.7

Dot.:

Log of cut 'Was made
at point Dl of the
first detail line
(see boring locat:ioI1
plan) •

Composite log of
vertical cut slope
(at the center of
the cut) near tbe
coal loadout chute.
Depths shown in log
are estimated on1y~

from the top of tbe
"vertical" section.
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Valley Camp of U~ah, Inc.
Belina Mine, Carbon County
Composite Log of Cut Slope
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Coal: cut almost vertically, ravels
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Weathered shale: dark yellowish..
brown.

Sandstone: massive; hard rock;
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. "-_.~._-
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45 ..~.~
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85 BLA 1:;1' D MAG m 1- ASSlyE ROC K to 90'_.- -
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- -
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stene cut ~o60o.

Description

Road begins on north side of Eccles Canyon.

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

Upper
top will

40' high cut (above slid~ area) with 65 0 slope angle.
portion has some overhanging rock, and cobble zone at
produce some rockfall.

Primary joints strike N-S + 10°, dip to E 75-90°
Secondary joints strike E-W ~ 10°, dip to N 70-90°
Bedding dips into slope

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

Belina Hine Haul Road
Section 19, R7E, T135, Carbon County, Qtah

Sa.=.:: c'.:: as a:::ove, but 3D' high "nose" with weathered sandstone
and sil~stone cut at 45° to depth of 10', and co::petent sand-

Primary joints of competent sat;ldstone strike N100 W to R200E,
dip 72-78oE

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

Center of 20' high 45-50° cut in competent sandstones.

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 nat~ral

weathering viII remedy.
Primary joints of sandstone strike N30W, dip 840 B
Secondary joints strike N800W with dip 90° + 5°
Bedding dip is into the slope. -

*Evidence of movement along se~ondary joint set on 20-25'
high 68 0 cut slope.

Secondary set strikes E-W with dip to N @650
(Primary N-S + 100, dip to E @75-90°)
Stri~~ 6f slope 5530E at this point •
Bedding dips into slope {Sw dip direction & 40 dip)

0.21

0.0

0.32

0.42

0.37

0.44

0.52

Odometer
Mileage

0.14-0.17

r0-

E
t:

.--
C

E
I;:::

F
!
~ '0

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

,
Figure 11
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Odometer
Hileage

0.57

0.61

0.69-0.72

0.74

0.86

0.87

0.92

0.97

1.02

1.06

) .07

1.12

1.23

Geotechnical Mileage Log of Cut Slopes, cant.

Description

Drainage\.lay

650~ 12' high cut in competent rock with dip into the
slope.

*25' high cut in possible colluvium/talus on 6S o slope 'Idth
concave face. May be a potential slide area: top of slope
could be flattened but revegetation would be essential.

~.

Major drainageway

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

Heavy soil cover on slope described at mile 1.02, but some
competent rock strata still visible. Cut is 48 0

•

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

Drainage\.lay

a15' 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
Hileage

1.32

1.40

1.42

Geotechnical Mileage Log of Cut Slopes~ cont.

Description

15' cut. 42 0 in weathered rock (top 6') and competent
rock 'l.'ith dip into slope. Some ravelling -.rill occur from
the top of the cut. At mile 1.28. primary joint set strikes
N100 E \o1i.th dip of 850 E.

20' high cut. 350 in \o7eathered rock. 550 in competent rock
(sandstone/siltstone) \o7ith primary joint set striking parallel
to the haul road (~-S) dipping at 8SoE.

Fork in haul road leading to upper and lO\07er portals of the
Belina mirle.

Figure 13
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9240

9220

9200

9180

.... 9180•..
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.C 9140
0
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9120>•-1&1
9100

9000

9060

9040

9020

9000

B-2
(9230.1)

.,.

45.5 ~ Slltttone ---­
52.0 Coo,

_~l!J~!!!~.e..---:---------61.0"e ,ana' 01p Composite loO

L-----~ 8-6 (D~8042)
HORIZONTAL: 1- =100' .

VERTICAL: .. - :: 40'

VALLEY CAMP OF UTAH, INC.
SELINA MINE. CARDON COUNTY

GENERALIZED BACKSlOPE SECTiON.

FIGURE 14

0-4
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Weathered

Siltstone
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9200
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,9050

Silly Clay
Colluvium

Denotes Apparont Dip Of Bedding "'......

f In Section Pe.rpendlular To SW DIP:..--:...~~_"",",---

Direction 1---...----------....--....-...--.-..-----1

SPT(1-1)

N: 11
D&M( 1-2)
SPT(1-3)
N:: 10

NX Core 94% ReC,94% nOD

NX Core 66% Rec,O% nOD

Groundwater At 12.3'
24 Hours After Drilling

SPT(1-5)

N =100+
O&M(1-6)

Ventilation

Fan

A'

9000
o 50 100 150 200 250 300 350

Horizontal lJlatence ,(Ft.)

~AlLEY CAMP OF' UTAH J INC.
BELINA MINE J CARBON COUNTY

UPPER PORTAL BACKSLOJ>E SECTION A - At
FIGURE 15
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VALLEY ·CAMP OF UTAH, INC.
SELINA MINE, CARBON COUNTY

UPPER PORTAL 8ACKSlOPI: SECTION B" 0'
( ACTIVE SLIDE AREA)

FIGURE 16
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VALLEY CAMP OF UTAH; INC.
BELINA MINE, CARBON COUNTY

'UPPER PORTAL OACKSLOPE SECTION C - c'
FIGURE 17
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BORING NO.3

DEPTH 49.7'-50.2'

VALLEY CAMP OF UTAH, INC.
BELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SILSTONE ,. 70° OPEN JOINT

FIGURE 18
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100

BORING NO.4
DEPTH 20.5'- 50.2

1

VALLEY CAMP OF UT AH , INC.
BELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SHALE, 0°, OPEN JOINT

FIGURE 19
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DIRECT SHEAR TEST ON OISCONTIUITY :
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FIGURE 20

20 40 60 eo 100 120

NORMAL STRESS P'SJ.



III/ 111111 111111 111111

. 0
o

1111 II II IIII 111111 111111 111111.. II III111 111111 111111' IIIII1 :llIlI'llrlll nun nnn I ..

.
o
Vl
C\I

o
10

~o
:cO
Dan
..... (',1

W­
:c

o
III.
N
U)

oo

Failure surface
safety factor = 1.4

.-1- -..... ---...- -.-- .,- --.., .,..- -,- ---.

0 0 ,00 62.50 125.00 187.50 250.00 J12.50 375.00 437.50 500.00
HORIZONTAL DISTANCE eFT)

Valley Camp of Utah, Inc.
Bel1na Mine

Computer Generated Geologic
~1odel of Section A-A- - - - - - - - -ro·.? - _ - - _



_.- -
It)
f'-·

o
o·In....

If)

N
•,,-

..... n
LL-
"-'

..,
to..
•,..,..,.

,1 I , I' I" III I' 111 'I I III II·'

-"'_.., _'" ~ _"" _~ ~J _',. _'; _- __. _.-. "

Failure surface
safety factor = 1.15

o
o·-J------,.----...------r------,------.,..-------,-----y-----,
°0.00 43.75· 87.50 131.25 175.00 219.75 262.50 306.25 350.00

HORIZONTAL DISTANCE (FT)
Valley Camp of Utah, Inc.

Be 1i nil Ni ne
Computer Generated Geologic

Model of Section B-B (most critical portion)

Figure 22



111\ 111111 111111 llll\" fH\l1l nlln III II\) -IITTn Hml ("'If mIT lrrm rlllll nl1IT rmn lnm 1T1Tn mm II.,

a
a·o
Vl
N

o
a
•

o
o
N

o
a
•

-0
1-10
LL--
1-0
IO
0 0
..... 0
w­
I

a
a·a
10

LLUS

Failure surface
safety factor = 1.9

a
~..!-----r-'----r-----,-----r--------,----:::r--:-:---.::t-=-::-~.
0 0 • 00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00

HORIZONTAL DISTANCE (FT)

Valley Camp of Utah, Inc.
Bp.lina Mine

Computer Generated Geologic
Model of Section C-C

__ _______ F~ 2 _



FIGURE 24

VAL,LEY CAMP OF UTAH, INC.

SELINA MINE

STEREOPLOT FOR PLANE SHEAR ANALYSIS FOR

CUT SLOPE NEAR COAL LOADOUT CHUTE
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VALLEY CAMP OF UTAH, INC.
SELINA MINE
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FORD CHEMICAL LABORATORY, INC.
Bacteriological and Chemical Analysis

40 West Louise Avenue
Salt lake City. Utah 84115

Phone: 466-8761

HITHODS OF ANALYSIS FOR
SOIL &OVERBURDEN SAMPLES DNISlON 0:=

.-.. ,.;.. ~ ,.• ',.e ,,, f'"

I
I
I

- Parameter

_ Texture Analysis
Sand
Silt
Clay

- Total Combustible Solids
- Total Noncombustible Solids

pH - Paste
- Iron - Total Fe
- ManQan-ese Mn

Sul fur
Phyritic Sulfur
Sulfate Sulfur
Drgani c Sul fur

_ Tota1 Sul fur
- Major Ions (Salinity-Alkalinity)

Calc1um as Ca
Chloride as C1-1

- Fluoride as F-l
p:~"n"~C:';If"" >s 1..l."I._..,,1 __ ...., ... _ r;::,

Nitrog!n: Nitrete as N03-1
_ Phosphate as P04-3

Potassium as K -
Sodium'as Na

_ Sulfate as 504-2
_ Conductivity

Sodium Adsorption Ratio (SAR)
. Total Carbonate as C03-2

: Toxic Heavy Metals
Arsenic as As
Barium as Ba

- Boron as B
- Cadmium as Cd

Chromium as Cr
_ Copoer as Cu

lead as Pb
- . 'Mercury as Hq
_ 'Molybdenum as Mo
- Nickel as Ni

Selenium as Se
Zinc as Zn

: Radioactive
: Gross Alpha

Gross Beta

Units

<JI

"
01
r.

%
%

t Uni ts
POfll

opm

<JI
10

oom
ppm
ppm
ppm
ppm
porn
ppm ­
ppm
ppm

urn/has/em

% .

oom
porn
ppm
ppm
ppm
ppm
porn
ppm
porn
pom
ppm
ppm

pobU
piC/kQ

UH_. 81""\0' a ,;L.",nr",u

Method of Extraction &Analysis

Si eve Ana lys; s; USDA •. 1952; #18
Hydrometer: USDA. 1952; #18
HydroMeter; USDA. 1952: #lR
Dry Ash: ASTM D 3174
Dry Ash; ASTM D 3174
Saturated Paste; USDA, 1959; #60
AB DTPA 1
AS DTPA 1

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

Saturated Paste Extract. USDA #60
Saturated Paste Extract. USDA #60
Satura:ted Paste Extract, USDA #60
Saturated Paste Extract. USD~ #60
Saturated Paste Extract. USDA #60
AB-DTPA 1
Saturated PaS!te Extract. USDA #60
Saturated Paste Extract. USDA #60
ASTM D .2492; #26
Saturated Paste Extract. USDA #60
Saturated Paste Extract. USDA #60
Acid Titration. (23c). USDA #60

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

USGS, 1977
USGS, 1977

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



0-2 FT. 2 - 4 FT. 4 - 6 FT. 6 - 8 FT.

Test Eole No. 1

r:ut~
LABORATORY. INC.

Bacteriological and Chemical Anal)'sis

40 WEST LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 456-8761

.-.

..::.F'ACi[ :

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

CERTIFICATE OF ANALYSIS
(:;::-(106765

=========------------------_._------­---------

I
I
·1-
I (}

I
I,.. "

,'"

I:===============~============

19.80 22.50 ;;:6.40 33.2()

.075 .O:,;:c· • ()55 .02:::

4.07 :;:. 04 2.4:3: .~. 14_I.
::::. ::::0 4.20 5.40 6. 70

4.70 ;;:. 90 4.50 ~:. =-=~CJ

7.50
...,

.40 7.45 7. E:t)I

20.60 31.40 4. ~50 16.:20'

1 14.00 95. (H) E:1.00 110. (>(1

.0140 .013:3 .0125 .0150

22.5() 21.90 19. ;;:0 24.£:.1)

.015 .010 .006 .002

.047 .064 .O~:7 .100

4':- .51 7'-'" .-.-=-. - . - • C··..I

1.650 2.400 1.900 2.300

II,el~nium ~pm A~ DTF'A ~
~odlum AbsCtrptlCtn Ratlo

II.Od i um SCll. Meqll U:3DA 60

ppm AB DTPA 1

I~~H USDA 60

Ir.OSPhCtf'IJS ppm AE DTF'A 1

l.ota.5iuru ppru USDA 60

ri."Yf'itiC. Sul fur' t. A:=;TM [12492

laturatlCtrt 'l.,

1'''1Clistur.~ t.

led Yb~ert'Jn, PPITI AE: DTF'A 1

ll~ 'J t. IPoton t i ~ 1 Te." 5/1 OOOT .:or, 5

Nitrate N03~N ppm USDA &0Jr-
-I"' . M t . 1 •. ( liB)'• ,r'!:>anl': a er·l'i. I. "

ir'"
1
I

-I!' AlI._,. .,~ .ub"'i~ - the _"den,,' ~.,.....,y 01 clients. Author.ZI1io.. 10< Publi01_ of - '-"U ....ftd ...._ ... , .......cu born ... ~,o,nl_. is nNrWCl.
.....,c.".ovr ..,,·men.POto~I•• ",,,,..t prOtea,oft '10 d ......u .. the ....lbhc.•ncs o"".Iwa,.

)



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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DATE: 12/29 IE:::::

CERTIFICATE OF ANALYSIS

========= ========= =========
1 ':" 80 ,":r.=. 20 ===5.·5() 60. 20_. ':"'-'.

65. ;'::(1 ~'-I 50 27. 50 27 . ~:().~J.':I •

21. 40 1 :=:. 30 14. 00 12.50

.4:::: .41 • :;::';1 .46

.057 . 1 19 .0:=:9 .008

4. 50 o~, 45 2. E:7 'J 60...t _
.;.>.

4,500.00 :::,450.00 2, :=:70. 00 .:' 600. 000_' ,

1:::0.73 lOS. 7'=' 1 1'7. 21.:. 1--;'" 00'-' ....:- .
:=:0 .77 r.<:' 95. • c:._~ .

.250 .100 .300 .050

6.6.500 I:.'~:. :::00 5';/ • 200 77. 500

15. 81 15. .":'o~ 14. 26 17. 26-'oJ

14.500 I? 60(1 10. 500 6.650

------.---------.---

Test Hole No. 1

r:ut~
LABORATORY, INC.

Bacleriologicaland Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 46~8761

::;OIL ~=:AMF'LE::; FROM BELINA PAD #1 COLLECTED ';1-2:;:-:=::;: RECEIVED
';:/-2:3-:3:3 FOR ANALY::; I :=; Ui'.JDER P. (I. #30-8:3-10-007:=:31.

~;AMPLE:

Ca.Carbonate Tons/l000Tons

Conductivity mmhos/cm @ 25

~an9anese ppm AB DTPA 1

Acid/Bas~ Pot.Tons/IOOO Tons

~alcium Sol. Meq/l USDA 60

-
~a9nesium Sol. Meq/l USDA 60

-,
Jron ppm ABDTPA 1

-
~o~per ppm AB DTPA 1

-
='::a 1 c i um Car' bona te ppm USDA 60

-
~9clr-c,n S(.l. ppm U~;DA 60

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

:: :::4526

:.:VALLEY CAI1P OF UTAH
:::=:COF I ELD ROUTE
HELPER, UTAH

:1-::: i 1 t /. U::;DA 1c:

Nt reporrs .,. ..ut)m~ • ttHt COf"lttde'ntat pr:~of cttftl1':l. Authors_ttC""· for C".ohcatjon of our fCOOt'a" cDnch",.ora" Of. axtraca 'rom QI re-v-rd..... t't\et'n" is r• .,wctPI""d.,.. 0"" ....men aPOto.l IS • mU1~1 prot-etfOft tDcltoeftU. thl ,~I.c.nd ourwt...



I
-I
~I

-I
I

1

f:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY. UTAH 84115

PHONE 46&-8761

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

CERTIFICATE OF ANALYSIS

SOIL SAMPLE~; FROM BELINA PAD #2 COLLECTED 9-2:3-:::3
RECE 1VED '7'-2~:-::::::: FOR ANALY::;l ::; UNDER P. I). ~:O-:::3-10-007::::;:1.

,I

:':::;:-006766

------------------==========

2 - 4 FT. 4 - 8 FT.

10. 50 19 50 :;:f) • c:O, .
20. 00 50. 00 ::::7. 70

69. 5i) ~:().50 ~:1 ·50

:3:=: ~:7 .-::. I.. . ·-"-'

058 01~: 1 1'-'. . . ..::.

2.07 ,,:. ;'::7 4 . ~:';J....
2.700.00 ~:, :'::70. 00 4 , ~:90. (l(l

95. :;:C) 117.26 127.64

.90 .75 •e.9

.2(>0 • 27Cr .2:00

51.500 4~,. 600 44.900

21. 41 15.65 17.2:=:

4.900 8.600 9. ~:()()

o - 2 FT.

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

60

UTAH.

• -Si It:t. USDA 18

., i d/Ba~·€' PC't. Tonsil 000 TClns

Ir.c,n:::01. PPI1, U~;DA 60

Ca. Ca.r·bona te TClnsl 1 OOOTons

IICiUffi Carbonate PPffi USDA

rll c i UJT, S;c. ~. Meq 11 USDA 60

_onductivitv mmhos/cffi @ 25

IFPe~ ppm AB DTPA 1

r;~n ppm AB DTPA 1

l~neSiUITI Sol. Meq/l USDA 60

!

~'I'cALLEY CANF' OF
::CIFIELD F:OUTE

HELPER. UTAH
.::'4<:·-'"':=.-. ~~(~

.. .:.ANPLE:

I
~.,===========================

1 -(: 1 a ...·· /. USDA 1 E:

-I'::;arld I.

An.~• • t. I\Ib"hhed. 1tte ClWtf.tdcf\t.8' prOOl"f"lY of ate,nll. ,A"'hot.aatfort for pUblication ofOUfreporu. cortCh".o",. or. eairacu from 01 ,.,.reft"; tMln. is , • .,..,
Pl'ftd1"9 0tM ...."IUe-ft aIiJOlfO.' •• """wi ""Ot"'lOft 10 cJ....u. 1ft&> pvt>lec and ours......



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE:

CERTIFICATE OF ANALYSIS

:=::;:-006766

=========
:;:4.60 40.20

· (>10 ·009

:3.5t) 4 . 0::;:

4. C·O e:- 10.J.

E::' 4c) 4.:::0"-' .
""7 ~:() 7. ~;oI .

26. 40 25.40

t:~.• 00 79. 00

.0120 .0115

1£=. 70 "'.c::' 10.:::-~.

·017 <': • 001

·062 ·Ol:.,~:

.51 .54

1 ·:=:50 1·990,

_~ .77__ '/

-------~~~7~JekL-
FORD CHEMICAL LABORATOf'Y' INC.

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

O'-;'C'• ......J

.30

.950

• ()39

.008

7.20

-" .~.-:,

.:-. -'-
2.40

.012:3

16.50

23.• 40

23.00

110.00

-------_.----------
.'

Test Hole No. 2

r:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

.40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

Pc. tass i IJrT, PPIT, USDA 60

~eut./Pott'ntial Tons/l000Tons

rH L!~;DA 60

Moistur·t' 1.

Selenium ppm AS DTPA 1

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

- t

-
~Yritic Sulfur % ASTM D2492

-
~inc ppm AB DTPA 1

~oly~denum PFm AS DTPAI

Phosphorus ppm AB DTPA 1

:Sodium Sol.Meq/l USDA 60

'Nitr-ate NO:;:-N PPITI USDA C.O

;===========================~

An~ .....~ined _thr· CO'1fidentlil prorpI"'TY of 0""'11. ·A.t.rthoriAtio"for PvbIKiatJOft of OUt .n-pot"'IS .COndloolllJ~.,. • e..,racu ··trom 01 '.rdtng ,tbtm. is reMP"\IlId
....,....", ourwrtnenapp"Ow••• 1'ft1iit\alpr01ea.on loci........ 1M,pubhcend, OWI'M.....~
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-: ~
~;I

r:ue~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAlT LAKE OTY, UTAH 8~1l5

PHONE 465-8761

Test Bole No. B-5 DATE: 12/29/:=:::::

CERTIFICATE OF ANALYStS

SOIL SAMPLEf: FROM E:£L1t~A FAD COLLECTED 9-1 :5-:::3 RECEIVED
9-23-83 FOR ANALYSIS UNDER P.O. 30-83-10-007831.

10 - 12.

----------------=========

7.5 - 10

------_._----------
5 - 7.52. ~I - 5

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

t-

() - 2.5

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

UTAH

I
=~==========================

\ILLEY CAMP OF
; )FIELD ROUTE

..ELPER, UTAH
_[526

AMPLE:

::j c~rtllj:ate T ,jrJS /1 OI)(>T: r,s

~clum carbonate ppm U~DA 60

fin PPrTl AB DTF'A 1

gnesium Sol. Meq/l USDA 60

::olgarlese PPrT, AB DTPA 1

. --iii 1 t /. U~:DA 18

:id/Bas€ P(It. TClns/100l) Ton:­

--I·on Sed. ppm U:=;DA 60

l-C:l-aY I. USDA 10::'\....

-I;~nd I. U:::DA 1'=''-'

:1 c i UlT, So 1. Meq/l USDA

~nductivity mmhos/cm @

IIper ppm AB DTPA 1

60

e"1\ :,0 --:.•:r 60 ~,l ';/0 "-.', 50 fl':' ';)f_i-r • _11_" .• · .:.:..:.. .1;..1.

-:.-:. 50 ~:";J • :=:0 :31 .5() 5,(:,. 5<) .-.;.:' 5(_,_'. "';;'_'.
~

12.00 21. t.O 1 Co. 60 21- 00 25. c.(

• :3';1 .42 ·:;:4 .:-;:7

J.25:=: .16:=: .241 .H:.5 .
4. f:,r) 4. 20 ~::77 :';:. ';:2 ,-.;. 7(,_" .

4, 600. 00 4,200. 00 -. 770. 00 ;;:, '7'20.00 -. 700. OC.:;. , ":t,

127. 74 1'-'·-' 75 1 15. 2(:· 11:=:.26 12:=:. 7"::-.J.

.75 .80 • :::4 . ';/0 .7:"

.020 .090 .100 .150 .2===(

56. 500 ~,4. 200 c·~:. 500 74. 100 e'-I -;;0(-'-:'.

14.79 14. 40 13. 7/;.. 1::: • 57 1~:. 1

9.200 6. S:OO 4. 900 ~:. ~:()O 0;1 .e·(l(

I



'W~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. B-5 F'FiGE:

CERTIFICATE OF ANALYSIS
::::;;:-006763

I
I
I
I
I

10 - 11
====~=I

:'::4.e..

·1
.:' .-' ...
11_

71
-r •1 • _

11
7-:' f

.J
'-'J,J •

<:.0

I

7_'
I
I
I

.7f:

.150

.096

7. ::::0

5.90

.0120

':,: .00 1

22. ~,O

161.2(i

7.100

7.5 - 10

---_._---------------

1. :::0

7. :::0

.001

8.:.20

.080

.116

.01iO

1.800

:::6.00

24.60

~ . - to:".:. - I •._1

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

1:'.-,
• ....J~

.001

• 175

4.60

.062

7.40

4.60

.01::::6

15.(1)

1. ~J50

21. E:Cl

21.50

95.00

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

1- ,:)
.0 ...

4.21

2.10

.005

7.20

:;:. ~:()

.166

.081

12. ';it)

1.770

24.. 5()

-19. :::0

_.0125

112.00

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

o - 2.3
f

AB DTPA 1

_Moistur-e I.

Zinc ppm AB DTPA 1

: Nt? u t . / Pc- t '2 Ii t i a 1 Ton £. /1 (iOOT" r, s

==============================

:Molvbdenum ppm AB DTPA 1

f F'ho:-phor-us ppm AB DTPA 1

~Pota5sium ppm USDA 60

I ~'Yritic SulflJr- /. ASTM D2492
-
~ Satur-ation /.

1s'€ 1 t? n i u ITI P PITs

] S"diIJITI Absc,r-ptic'f! Ratic.

: Sc,diuITt Sol.Mt?q/l L/:::DA 60
J.

An I'KlCW"II ......Wrftrtft"d 85 the conf.6t'nul prooen·y of d..-nu.. AUfhotdateon tor pUbiication of out repof"ft. conchaionl.Dt • e.,raCD.from Of 'e-ptrctin, '''em. isl"e'e-n4d
plI'nd&"'O OUI" -",ne" appro_, •• ",""wi protecttOft'O ct.....-u. rtW pubhc end 'ovneh•.



• f:.•

.01241

2.10C

11.51

<.00

79. 1)(

20.4(

-----_._-----------

PAGE: 4

CERTIFICATE OF ANALYSIS
6:2:-00676:3

17.5 - 20 20 - 22~5 22.3 -25

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

~k;.~
---_~~z¥_/-e:------
FOF~LJ CHEl'lI CAL LAE:ORATOny, iNC.

------------------
5.50 6.80 4.~:5 10.50

7.:'=:0 7.44 7.90 7.50

10.50 14.50 -21.60 15.50

105.00 120. 00 119.00 :::::: • (l()

.0122 .OH:,5 .0180 • ()12:5

27. 10 20.70 21.50 2:::.2f)

<.001 <:.001 -::':.001 <. 001

.060 .050 .060 .064

• 47 -.,-. .50 C" .-.• ~.•=- .-'':;'

2.200 1 • :::00 1.450 1.220

1£.5 - 15

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

Test Bole No. B-5

w~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY. UTAH 84115

PHONE 466-8761

All e •......- __ ~_"l ...~., of c'_a_ Author.muo" fot t>ublicalion of _ '-'"._,_...... or .......ea f,om 01 '","rdi"t ttl*", ......_....ftd.,. 04M lttrtt .•PCJIrO...·1 •• "",,-wI protea.Oft to et~ ....... p.."rbhC an" 0Ut'M1...

I~J(lSPh"r-u=- ppm AB DTF'A 1

t=,,,tass i UlII PPlTl U:::[IA 60

Irritic Sulfu~ % ASTM D2492

_'1. t U r-~ tic. n /.

~lenlum ppm AS DTF'A 1

!?·"'sarJic Matt?r-ial I. <l.JB>

• USD~ 60

I
-J
1>
-, li
-I
I
1============================

il)diUrfJ Ab=-"r-ptic'r1 Ratio

r~:"o d i UlTI So 1 • t1€'Cl /1 USDA 60

·Iinc pprr, AS DTPA 1

I,
I
I "
I~
I 0-

-I:
1
II
1
:1-



.:.(r::--'J.

2(J. _'

141

·1
2.7

•
I

c·', I....,;.,.:".'

9. ';it

.1,
·1
~:. i.:~

I

5'?5f)

102.7

I;
'1

~
I
I
I

- •.-. t: .-..;.~. __t -~

======1
:31 • ..J{

--:'....

2c) -22.5

PAGE:

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

CERTIFICATE OF ANALYSIS

17.5 - 20

----------_._------------------------
15. :::a) 14. 00 2tJ. 0(> 24. 20

60.20 54. 50 "-:.",:. 55) 24. 50_1_' .

24. 50 31 ·50 46.50 51 ·30

-..-. 51 5<:' 42. ";q=~ · . ·
(' ,-..-, ·-,e.~·. 410 165. J 7.=1 · ..::. ...;1.=' · .

-. 49 2. ';!c. 4. 1'=' .~. 5'7'...:.. .... -'.
.-, 490.00 2,96.1). 00 "4, 1:::a). (H) ;::: , ~J'.?() • 00.::" 1

109.7:::: 99. 10 122.5,0 1 14. 42

':'1:)' ';12 .8:3 76• -,,-._1 · ·
.O~:O ·050 · 100 .240

66.900 71 400 7'::- 200 61- 5(H)· -J.

10. C'-. 1 -.. 57 15.24 1"=' c.:::-'':' oj. oj.

1 1 .600 9 ·500 :3.500 6.750

18.50 23.50 21 .50 24. C,O

• ():35 O·-·C' 016 • ()25· ~ •.J ·
-.. 1 1 2.45 ~:.57

~, 17-'. ..:-.

2.:=:-<) 4.40 ~~.50 1.80

12.5 - 15 15 -- 17.5
l'

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

Ne:-ut./Potential Tons/1000Tons

Moi stur'e 'l.

Nitrate N03-N ppm USDA 60

Conductivity mmhos/cm @

r:ue~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY. UTAH 84115

PHONE 46&-8761

Poron SOl.?F~l l!SDA 60

Test Bole No. B-5.

I-Cl a~'( I. U:=;DA 1'=-- '-'---
:l-~:and 'l. U~;DA 1 -::'.....

-=============================

~Cal~ium Sol. Me~/l USDA 60

_Iron ppm AS DTPA 1

~Man9anese ppm AB DTPA 1

:l-Silt I. USDA 18

-
-Mag nes i UITI SO 1. Me:-qll USDA 60

-
:C:-,pper pprr, AB DTPA 1

-
:Molybdenum ppm AS DTPA 1

An N'COt1I .,~ tubmmed _ the ccn'td«'ntal -cwOPl""'l-y of c1ieftu. Aut-hotiDtIOft for publiCllion of ourl'l"PO"I'I. ,conct..aON. at • eztraC'lS from 'CW ,...,.rd''''9thefn. ill rest'f'Wd
pr1"ld'''I our W'I',Ut'ft 8,"",OW" •• "",,~1 .....otK·hon 10 ClteftU. 1M public and OU'f1,elwa.



Test Hole No. B-5

~.~
LABORATORY, INC.

Bacteriological and Chemical Analysis

AD WESi LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

I
I
I
I
I
I
1:============================

PHONE 466-8761

- 27.5

=========

27.5 - ~;()

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

PAGE:

CERTIFICATE OF ANALYSIS

8:3-006764

1

'IH lISDA6C>

Jhosphopus ppm AB DTPA 1

flotassium ppm USDA 60

~:1. 40 2'~.50

.118 .0:37

~:. ,S5 ~:. c.2

6. 40 5.::::0

4. €~5 4.91

7. :35 7.40

::;:0. 70 2'? .2()

9c.. 00 91.00

.0119 .0110

.-.~ 10 19.70'-; ....1 •

<:.001 <:.001

.056 .061

.45 .5()

1.700 1.800

'l. A~;TM [12492r"'yp i tic Su] fur;

I.a t u r· a t i (I n 'l.,

AB DTPA 1

II€' u t. fPc· t1? nt i a1 T (r f1:. / 1 OOOT on s

f .Ni t.r·d. ~t- NO::;;-N PFm U::;DA 60

Ir' S don~ c: Ma t H' i a1 /. (I.}En

II,e 1e rl i UITI PPITI AB DTF'A 1

30dium AbsoPption Ratio

·IPdi'JITI Sc,] .Meqfl USDA 60

If~nc ppm AB DTPA 1

*'1ctistuPt- 'l.

_0 1Yb~1?nlJfl'l PFftl

~ ~
.~/-.,

"/ . ",...,r: . , .-! - :.

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

All .,""",1 ... _\Ibm,"" • the _fiel...... IW-'Y of etienu. "'""o,iu,"'" for pgb'i...'i.... of _ .-.n, oo"",.,.i_ . or. ell1l'aCD ',om or •.,..rcli"l1 them. it ••.....cI
.......... owr .in"" ""0.' •• muu.-' pr01~tOft '0 chenu. 'he- PYbhc .nd ounelws.



25 - 27.5 27.5 - 30

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DATE: 12/29/8:3

. CERTIFICATE OF ANALYSIS

.460

.75

15.24

29.40

5:~:. 5()

1 0. ~:50

119.01

43.C:OO

:::, ';/60. 00

.74

.420

4.02

.066

14.5:3

2f:.5C>

22.00 17. ,10

49.50

11.200

120.25

45.500

4,025.00

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

Test Hole No. B-5

r:ut.~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 466·8761
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r~lN[: UTAI! (\,0. 2

Valley Camp of Utah. Inc.
Gelina Mine Site

Clear Creek. Utah 84526

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

-··r-------- .. ·-,
50."1 38.9 10.7 Loam 5.29 1. 71 1. 22 0.6

59.5 30.7 9.8 Sandy Loam 7.75 2.35 1. 32 0.5

44.0 42.5 13.5 Loam 1.81 0.41 0.97 0.9

Soluble CationsCondo
Depth mmhos/ Satur-

Lab Hole I nterva1 cm@ . at ion
No. No. Ft. pH 25°C %

--_._~-----------

n093 1 1.0 Ft . - 2 Ft. 7.3 0.79 34.3

22094 2 8 Ft. - 2 Ft. 7.4 1.08 30.5

22095 3 6 Ft. - 2 Ft. 5.5 0.31 32.2

Fe .Iotes: (1) SodiullI Adsorption Ratio

Particle Size

Sil t C1 ay
%' % Texture

Ca Mg
Meq/l

Na SAR
(1)

- ~ .. .'-, I - _..,- - --_,-,-"--,--,--,--1",,,1 ,11",,11



- - - - - - - - - - - - - - - - - - -Valley Camp of Utah, Inc.
Uelina Mine Site

C1ea r Creek, Utah B4526

\ INC: UTAI) 1'.0. 2 ANALYSIS BY: INTER-MOUNTAIN LI\OORATORIES, INC. DATE: September 24, 19B3
PAGE: 2 of 2

Fe Zn l3 N Mo Cu Mn TS
db 1·10 1e OM% K+ P04 pplll pplll pplll ppm ppm ppm ppm % AB NP ABP

10. No. (13) (14) (15 ) (2 ) (3) (4) (5) (6) (7) (B) (9) (10) (l1 ) (12)

123. 17.4. 15.1 1.09

69. 13.7 16.6 1.12

'2093 1

'2094 2

'2095 3

1.9

2.5

4.5 68. 8.74 59.3 . 0.66

0.84 7.13

0.85 5.71

0.76 4.30

0.-09

0.08

0.05

0.51 9.35

0.41 13.3

0.80 7.52

0.05

0.05

0.05

1.56 22.3

1.56 57.1

1.56 11.9

20.7

55.5

10.3

Footnotes: (13) Organi c Matter
( 14 ) Po t ass i um
(15) Phosphate as P
(2) Iron DTPA
(3) Zinc DTPA
(4) Boron
(5) Nitrate Nitrogen
(6) I\mmoniulIl Extractable Molybdenum
(7) Copper DTPA
(8) Manganese DTPA
(9) Total Sulfur Per Cent
(l0) Acid Base
(11) Neutralization Potential
(12) Acid Oase Potential in Tons Calcium Carhonate per 1000 Tons of Soil

'I !!Iii' 1!111 111111 !I!III 1!1I1! \illll '1111 III I II I I II I III 11111 111111 II!'II III'" 1\11111 IIII!\ 11!1I1 III!
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Soil
Conservation
Service

P. O. Box 11350
Salt Lake City. UT 84147

May 28. 1982

Valley 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 requi rements for prime farml and because no i rrigati on water
.is available and the growing season is too short.

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

Sincerely,

~ )"..

.•. . /
..

..... .1
••

~.r

Lt
~ ,

~t
n.. Sol Conaervalion s.rvtc:.
Ia an ao-ney of the
U~nlo'Agncun~. -18A-



Pursuant to Conditions US and #6, the operator has submitted analytical
data for the utah No. 2 and Selina 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 defined in Table 2 of the Draft
Topsoil and OVerburden Guideline (enclosed).

SELINA PAD

sample Site No. 1
OVerall Rating =Good-Fair

Parameter Depth Data Rating(5) Parameter Depth Data Rating

pH Texture
0-2 7.5 G 0-2 sl G
2-4 7.4 G 2-4 scI G
4-6 7.5 G 4-6 c P
6-8 7.8 G 6-8 c P

CaC03% EC(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

I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TO:

FROM:

RE:

September 16, 1986

Technical File

James S. Leatherwood, Reclamation Soils specialis~4tr
Substitute Topsoil Suitability, Selina Complex, Valley Camp of utah,
Inc., ACT/007/001, Folder #2, carbon County, Utah

- .



page 2
Memo to Tech. File
ACT/007/00l
Substitute Topsoil
september 16, 1986

BELINA PAD

Sample Site No. 1 (Oonttd.)
OVerall Rating =Good-Fair

Parameter Depth Data Rating(5) Parameter Depth Data Rating

SAR(2) QM%(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

SAn;(4)
0-2 22.5 P
2-4 21.9 P
4-6 19.3 P
6-8 24.6 P

BELINA PAD

Sample Site No. 2
Overall Rating =Good-Fair

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

CaCO~ SAR(2)
0-2 0.21 G 0-2 0.039 G
2-4 0.39 G 2-4 0.062 G
4-8 0.44 G 4-8 0.063 G

Texture OM%(3)
0-2 sil G 0-2 3.6
2-4 1 G 2-4 5.4
4-8 c1 F 4-8 4.8

sat%(4)
0-2 23.4 P
2-4 18.7 P
4-8 25.7 F

-11
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I Memo to Tech. File
ACT/007/001
Substitute Topsoil

I
September 16, 1986

- --

BELINA PAD

I Sample Site t-b. 8-5
Overall Rating = Q:)Qd-Fair

I Parameter Depth Data Rating(5) Parameter Depth Data Rating

I
pH EC(l)

0-2.5 7.2 G 0-25 0.75 G2.5-5.0 7.4 G 2.5-5.0 0.80 G
5.0-7.5 7.8 G 5.0-7.5 0.84 G

I 7.5-10.0 7.3 G 7.5-10.0 0.90 G10.0-12.5 7.5 G 10.0-12.5 0.78 G12.5-15.0 7.8 G 12.5-15.0 0.88 G

I 15.0-17.5 7.4 G 15.0-17.5 0.92 G17.5-20.0 7.9 F 17.5-20.0 0.88 G
20.0-22.5 7.5 G 20.0-22.5 0.76 G

I
22.5-25.0 7.5 G 22.5-25.0 0.80 G
25.0-27.5 7.4 G 25.0-27.5 0.74 G27.5-30.0 7.4 G 27.5-30.0 0.75 G

I caCO% SAR(2)
0-2.5 0.46 G 0-2.5 0.08 G

2.5-5.0 0.42 G 2.5-5.0 0.06 G

I 5.0-7.5 0.38 G 5.0-7.5 0.08 r-
u7.5-10.0 0.39 G 7.5-10.0 0.10 G

10.0-12.5 0.37 G 10.0-12.5 0.05 G

I
12.5-15.0 0.35 G 12.5-15.0 0.06 G15.0-17.5 0.30 G 15.0-17.5 0.05 G
17.5-20.0 0.41 G 17-~5-20.0 _0.06 G
20.0-22.5 0.36 G ~0.0-22.5 0.06 GI 22.5-25.0 0.32 G 22.5-25.0 0.08 G25.0-27.5 0.40 G 25.0-27.5 0.06 G
27.5-30.0 0.40 G 27.5-30.0 0.06 G

I Texture 0M%(3)
0-2.5 c P 0-2.5 3.3

I
2.5-5.0 cl F 2.5-5.0 4.6
5.0-7.5 c p 5.0-7.5 8.2

7.5-10.0 scI G 7.5-10.0 5.9
10.0-12.5 c P 10.0-12.5 7.7

I 12.5-15.0 sl G 12.5-15.0 5.5
15.0-17.5 sl G 15.0-17.5 6.8
17.5-20.0 1 G 17.5-20.0 4.9

I 20.0-22.5 sl G 20.0-22.5 10.5
22.5-25.0 scI G 22.5-25.0 6.8
25.0-27.5 scI G 25.0-17.5 4.9

I 27.5-30.0 51 G 27.5-30.0 4.9



Parameter Oat. AiL \,1,g(5) Pa%'llT\eter Data Rat!n;

pH 7.4 G Texi~re sl G
Sat~(A) 30.S G~:" EC( 1.0& G
SAA(2) 0.59 G OM~(3) 2•.5

Sample Site No. 1
10-ft. Depth

Overall Rating • Good

Parameter Oata Rating(S) ParameteT~ Dati Rating

pH 7.3 G Texture 1 G
Sat,(4) 34.:3 G-F Ee(l) 0." G
SAR 2) 0.65 G OM'() 1.9

• rEB 21 '90 14:1? VALCAM

e.

Page 4
Memo to Tech. File
ACT/OO7/001
Substitute Topsoil
5eptemeer 16,1986

Parameter Depth

sat~( '.)
0-2.5

2.5-5.0
S.0-7.S

7.5-10.0
10.0-12.S
l?').l~_O

15.0-17.5
17.50.20.0
20.0-22.5
22.5-25.0
25.0-27.0
27.5-'0.0

.;j...

oata

24.5
2l.e
24.6
D.e
n.5
27.1
20.7
n.~

2B.2
20.4
25.1
19.7

Rating (5) Parameter

p
p
p
P
G-F
F
P
P
F'
P
F
P

UTAH NO. 2 PAD

UTAH NO. 2 PAD

Sample 51te fItl. 2'
, a.ft. Depth

OVerall Rating • Oood

Depth

P.3?

Data Rating

I
('I

1
IJu..
>dl

-I
~I

'1
.1
'I
J
I
I
I
I
I
I
I
I
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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
sae~(4) 32.2 G-F EC{l) 0.31 G
SAR(2) 0.92 G 0M%(3) 4.5

(l) Electrical Conductivity (mrnhos/cm @ 250 C)

(2) Sodium Adsorption Rates

(3) Organic matter percent {Organic matter suitability ratings are
undetermined at this time. Data is presented for information p~rposes

only.

(4) Saturation Percent (Data on the Selina 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

lhsuitable =U
.~

Enclosure(s)
JSL/djh
cc: S. Unner

LKunzler
0798R/6



Good Fair Poor Unsuitable
Table 2. Suitability Limits for Rating Topsoil Substitutes*

.l

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

Available water capacity >0.10 0.05-0.10 (0.05

1
'I
I
'I
I
ci

;1
I
I
;1
'I
I
I
I
I
I
I
I
I

>16

<4.5
>9.0

G, VCOS

30
30
10

>40

>12 Fine
Texture

"15
Coarse
Texture

>5.0

25-40

25-30
25-30
7-10

10-12 Fine
Texture
10-15
Coarse
Texture

"2S >80

15-25

15-25
15-25
3-7

6-10

0-15

0-15
0-15
0-3

5

6.1-7.8 5.1-6.1 4.5-5.0
7.9-8.4 8.5-9.0

SL CL,SICL, SIC
L, SiL SC,LS S, SC, C
SCL LFS COS, FS,
VFSL VFS
FSL
~8 8-15 >15

0-4 5-8 9-15

(5.0
<.0.1

Alkalinity as Calcium
Carbonate %

Saturation Percentage (%)

Rock Fragments (% Volume)
3 inches

3-10 inches
More than 10 inches

Boron
Selenium

Electrical Conductivity

Sodium Adsorption Ratio
(SAR)

USDA Textural Class

pH

Slope (%)

..
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~ The Office of Surface M'ining has pointed out some serious problems
wi th this report and others. The Preservation Office of Utah would
like to suggest to Oil Gas & Mining and the Office of Surface Mining
that a meeting be set up to determine some specific guidelines that
can be dealt with on a systems basis rathetthan individual cases.

The Preservation Office is aware of the December 22, 1980 letter
submitted to Coastal States Energy by the Office of Surface Mining
concerning. the adeguacy of the report for submission. Our office
agrees that there are many technical" error.s in the I'eport.
HOWever, since the cultural resources are not eligible and there is
no adverse effect, the mine plan should be approved.

STAH Of Ut ......
DE P ...."",[,,' Of eo'.'''IClNITY ....j
ECOtiO\.Jl: Of VilO·':>}~:: NT

"ElVl"t SMIlH<O,R(CTOR

3:)1 ....'15T :?liO SO\JI M

So'<lT lAKl CITY. \fl .....~ , 0'

nLEP><()o{£ DOI/~»~n~

$COn .. ".'-lH[SO"
GO'/t'lNY'

Division of
State History
lVl"" Sl"T[ HISIQRICA:. SOCI£iYl

~t:J ':.'.'-.~~. [~l.j(·'r.,.!:r"~;\It' .'l":;"'-z·G .Lt· •• ~:y··
r:.:. .'c..,-._..' r ... ·._.... ·,-···· .._· - .,.. _,....- --'-

-60-

.~ IL. GAS &.: . -lING

.
t! .~o:'tC ;:.,-! ~·i"""'.a" •. S'i~t" ~'c.!f6;.",c

c,~ =GO",::>'I

Dear Mr. Smith:

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

January 7', 1981

James W.Smith
Division of Oil, Gas and Hining
Depar tmen t of Na t ural. Resolllrce s
1588. West No'rth Temple
Salt Lake City, Utah 84116

The staff of the Utah Stat~ Historic Preservation Officer has
received your letter of October 24, 1980. The staff, having
reviewed the sub!:,itted report by Archeological Environmental
Research Corporation, entitled "ArcheQlogical Surface Evaluations in
the Skyline ?roject in Carbon and Emery Counties," has determined
that the report is aciequate to determine mitigation of impacts of
the proposed operations on historic and cultural resources. Because
of the limi ted number of resources and the des'cr ibed 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 l1emor.andum of Agreement between the Division of
State History and the Division of Oil, GaS and Mining.
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Sincerely,

Melvin T. Smith
Director and'
State Historic Preservation Officer

JLD:ir:C942CB
J,

Should you need assistance or clarification, please 'call or write Jame·J
.L. Dykman, Cultural Resource Advisor, or Wilson G. Martin, Preservation
Develop:llent Coordinator, Utah State Historical Society, Preservation
Development, 300 Rio Grande, Salt Lake City, Utah 84101.

cc: Office of Surface Mining, Attn: Bill Killiam, Brooks Towers, 1020 1
15th street, Denver, ColoradO 80202
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INTENSIVE ARCHEOLOGICAL SURFACE EVALUATIONS
IN TEE

PRO:POSED Kt:IISKEY CREEK CJJ\"YON-P1,"EA Sj...l~T VALLEY
PROJECT

IN
C'.AKi30N COUNTY, UT.AH

l·1ine Plan Applicant:

Valley Camp orr Utah, Inc •

(Coal l·line and General Service Facilities
Re:~-:ive t8 ::Selina #1 and #2 an.a Utah #12 Nines)

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

Report Prepared by:
F. R. Hauck,and D. G. Weder

ARCH:EOLOGIC.A.L-ENYIROm·1El'iT.AL

RESEARCH CORPORATION

PAPER NO. 21

September, 1980

Salt Lake City, Utah



ABSTRACT

In the summer of 1980, the Archeological­

Environmental Research Corporation conducted an intensive

cultural resource evaluation for Valley Camp Coal Company

of Utah in the Pleasant Valley-Eccles Canyon locality south

of Scofield, Utah~ The survey consisted of a corridor

evaluation extending from the proposed mine facilities in

Whiskey Canyon to the Utah No. Z 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

eligibili~y under 36 CFR 60.6.
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In the spring of 1980, the Archeological­
Environmental Research Corporation (AERC) of Salt Lake
City ~~s contacted by Vaughn Hansen Associates, a Salt
Lake. City consulting firm, on behalf of Valley Camp of
Utah, Inc~ and contracted to perform an,1ritensive.
cultural resourc,~ evaluation of mine portal areas,
transportation corridors and ser\rice areas relative to

. .
the development of mine facilities in the Whiskey Canyon-
Eccles Canyon-Pleasant Valley l?cality of Carbon· County,
utah. lUne permits involved in· this locality include
Belina #1 and #2 and Utah #2. Vaughn Hansen.,Associates
(VB) in conjunction with Valley Camp of utah, Inc., desirous
o~ preparing a mine plan application for submission to
federal and state authorities, requested that cultural
resource evaluations be conducted within the ~potential

subsidence zone which would comply with pertinent goverrJnent
legislation, i~e., Executive Order 11593 ItProtection and
Enhancement of Cultural Environment" (Federal Register,
Vol. 36, No. 95, May 15~ 1971), and "The t~c~eological and
Historical Data Conservation Act of 1974", which is an
amendment of tiThe Reservoir Salvage Act of 1960" (74 Stat.
220). For additional information, please J:;efer to the mine
plan application prepared by Vaughn Hansen Associates.

AERO's field evaluations within this project area
commenced in the summer of 1975 when F. R. Hauck began
conducting proposed drill location evaluations for Valley
Camp but in association with Sanders Associates, a consUlting
firm with offices in Kaysville, utah. AERO's consulting for
Sanders Associates (see report for June 13, . .T1ily 17, .October
November 28, 1975 and July 17 and August 23~ 1976) Ieatured

13,

Dhapter I - INTRODUCTION

A. General Data on the Project
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specific evaluations made witJo..in the general Scofield
locality although no evaluations were actually conducted
within the present project area.

:Beginning in September, 1978, .AERC began consulting
for Coastal States Energy Company upon the Skyline Project
:which is situated On the west and adjacent to the Valley
Camp project area (see Figure 1). Reports on AERO
illvestigations in the Coastal States project area were
f\L.-nished as CSEC-7f?-1 (10/2/78), CSEC-79-2 (7/23/79),
CSEO-79':3 (8/10/79), OSEO-79-5 (9/18/79). In 1979, AERC
conducted an intensive surface evaluation of the floor of
EccleaCanyon extending from the toouth of that canyon on the
west ;tntothe National Forest lands (see CSEC-79...Z). That
Su.rvey includes the entire f.loer of .Eccles Canyon which will
be included in the present mine plan permit application•
Du.ringthese prelin:ri.nary cultural resource evalmti.ons, o:oJ.y
tr.:=ee c::.J. ~:.:=al re source sites were ::-ecordedin±he'generaL_
loc~'it:-. These sitesinclu.dec. two historic campsites,
AERO 270U/1 and 2, and one historic mine portal, service
a.rea,AERC 270N/1. All three sites are·, situated in Eccles
Canyon; however, only the first two sites, 270U/1 and 2,
need be considered in this report. Site 27011/1i5 adjacent
to the Uational Forest .boundary uptpe canyon frornthe Valley
Camp project area. No other cultural res.ource5 in the Eccles
Canyon"'Whiskey Creek locality had been record.ed prior to

..AERC' s surface evaluations being reporte.d in th.is document.
~om July 22-25, 1980, AERC personnel conducted

intensive evaluations oithe 'Whiskey Creek corridor and an
extension of the Eccles Canyon corridor rl2nn ;ng north :Crom the
mouth of Ec.cles Oanyon along the west bench of :Pleasant Creek
to the existing service area at the mouth of Green Canyon.
Some four h.istoricsites we:re recorded during this recent
survey. ThUS, a total of six historic cultural resource sites
are situated within the Valley Camp mine ~lan permit area.

2
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?ecor:::::Jendetions concerning site significance end mitigetional
"tecr...ni.c;.lles relative to those siY sites are :provided in this
report.

All SUI\',~yed areas relative to the present mine
plan pe=z.itare situated on privately ovmed lands ahd no

federal antic;.uities permits have been procUred to conduct
·che· 1980 research.

The resource inventory area for -the 1980 research
involves about three miles of transmission corridor of 60

neteTs.in widt~ extending from the northwest quarter of
Section 30 in \ihiskey Creek nor~h through ~e center of
Section 19 into the bottom of Eccles Canyon and then east
~hrough Section 18 into Pleasant Valley and north in

Section 17 to Section 8 a1,1d then east to the Utah No. 2 Hine
location in the northeast quarter of Section 17, To~ship 13
South, Range 7 East, Salt Lake Base and Neridia.n. At special
:request fro:i:l Valley Camp, AERC personnel also exam.ined the

Nicolit'U.s I'line, the Green Canyon savlI!lill site and the Gibson
rUne, all located in :Pleasant Valley but outside the
trans~ission corridor. This project area is situated about
~~o ~les south of Scofield, Utah, with the eastern corridor
paralleling Utah State Highway No. 96 in Pleasant Valley.
T~e Scofield, Utah, U.S.G.S. 15 Hinute topographic map shows

the project area.
All field notes and site data are :filed at .AERC

headquarters in Bountiful, Utah. Site reports .are being
. sub:nitte~ to all relevant state and.federa.1 agencies as an

appendiX to this report. Artifacts collected during the
survey are being curated at the I1useum of Peoples and

Cultures 2t 3=igham Young University in Provo, Utah.

~n~iro~~ent and Locality

~he project locality is situated in several ~arrow

ca:l~rc::1s \':~ich drain northwards into Seo-field Reservoir via
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.Eccles Canyon Creek and :PleasantYalley Creek. The general
elev$.tion o:f the project area ranges between about 7750.feet
at the Gibson Mine to' about 9200 feet at the head of \fniskey
Canyon.

The high elevations in the project a:rea have a
strong ef.:fect on the local climate. The precipitatlonamounts
to about 30 inchesann~ally, but most of this precipitation
:fall~in the .:fOrIno! snow since the Nay ,to September precipitation
iso!lJ.y eight inches" (Utah Water and :Powe= :Board).. Elevation

, '

and e~"'Posu:realso -determine. the freeze :foree growing ;period.
'Which is as low as 20 days per ye~ at. the highest elevation,
but not grea.ter than 60 days at the lo""estelevations.

T"'.oe surface geology of ,the project locality 'is
::relatively simple. The majority Of tb.e canyonts lower su=;aces
consists. o:fai1exposu:reof the CretaceouS age star Foint
Sandstone, a. fOTmz:t;ion of marine, deltaic and beach deposits
of i!:...t~::be 5,·5.e":' sa::c.stc:r:ea::d shales. Aboye the Star :Point is

e)'dose,~ t!'~e :Ela~1: EaYik Group, a Cretaceous age deposit which.

consists of s2..\·ldstone, mudstone, shale and coal.
The high elevation places the project locality within

the Hontanefl.oral ecozOne, but topographic i"actors create a

mosaic Of dii.:ferent plant communities. In the.Hontane ecozon~,

the follQwi:ng arboreal species are typically present in the
project area (Johnson 1970):
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CODmlon .Arboreal
ltimber pine
Engelmann spruce
:Bll1e :spruce
Subalpine ::fir
'White· fir
Douglas fir
Rocky Hountain

juniper

6

Species
:Pinus flexi1.is
Pigea ene:elmannii
:Picea 'Dungens
Jeble s lasioca:I''Da
Abies concolor
:PseuQots1.1ga menziesii

Juniperus sco]>ulorum



COIIlIilon juniper , 3'..1..'11i Derus cownunis
Mountain mahogany CercocarDus ledifo1 ius
Aspen PODulus tremuloides
Serviceberry P~elanchier SUD.

Due to topographic factors, the east-facing side and bottom
ofovfuiskey Canyon are predominately aspen whereas the °west_
facing side is a mixture of evergreen species.

The floral community along tne Pleasant Valley Creek
bottom include mixtures of willow Salix SDD., sagebrush

t'

Artemisia tridentata, rabbit brush Chrysothamnus n.2.useOSUs
and ~asslands grading into mountain shrub communities.

The project locality is situated in the Northern
High Plateau Subcenter of the Jtliddle Rocky Hountain Faunal

area and is characterized by a ~~de variety of species. The
IDcm=al species known to exist in the general·project area
according to Durrant (1952) include the following:

Order Insectivora

Shrews
Order Lagomoruha

Pika
White-tailed

. jack rabbit
Snowshoe rabbit
Cottontail rabbit

Order ChiroDtera

Silvery-haired bat
Big brown bat
Red bat
Long-Oeare.d bat
Big free-tailed bat

Ord.er Rodentia
Squirrels
Chipmunks

7

Sorex: s'Op.

Ochotona urinceDs

LeDUS to-w"11sendi j

Lepus americanus
Svlvilagus nuttal1 ii

Hyotis spp,
Lasionycteris SDD L

Eptesicusspp.
Lasiurus SU1),

Corvnorhinus SDU,
Tad.arida sup.

Citellus sup,
Elitamius 51)1).
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Northern pocket
gopher

:Beaver
v[e stern harve s t

mouse
House
Headow mouse
j[c>od rat···

Big jUI!lping mouse
Porcupine

I'

Order Ca.Tnivora

Coyote.

Wolf
(formerly in area)

Red fOI

Gray fox

G::-iz::ly bear
(fc~~erly in a:;-ea)

:Black bear
Ring-tailed cat
Ermine
Long-tailed weasel
Harten
Badger
Striped skunk
Spotted skunk
Canada lynx

Bobcat
Mountain lion

Order .Artiodactyla
'Elk

Mule deer

!1ountain sheep
(formerly in area)

8

Thornornvs talnoides
Castor canadensis

Reitp~odontomys megalotis
PeroIDvscuS

f(

Hicrotus snu.
Neotama cinerea

Zapusprinceps
Erethizon dorsatum
11armota flaviventer

Ca.Tli s , atra..'T1s
Canis lu"DUS

Vul"Des fu1va

Urocyon cinereoargen"teus

Drsus horribili s

Urs'Us a:merica'r,us
:Ba.ssaric'Us as-tutus

l1ustela erminea
Hustela frenata.

Hartes caurina
Taxideataxus
Me"Dhi.tis·me'Ohitis
S"Dilogal~ gracili§
Lynx canadensis

LYnJI"· l:Ubls
Fell s concQlQr .

C~~a canadensis
Odocoile.'Us:.:hemionus

Oyia c?tladeusi §



, ,

The montane ecozone also supports a ...ride variety
of avian species, ?orne of which are SU;;;Ger migrants. Some
of these species, according to Bayward et al (1976) include
the following:

Local Avian Suecies
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(summer)

Tachvcineata bicolor I
Tachvcineate. thalassina (summer) .
Troglody~es>aedo:l (summer)

Acciniter gentilis
Accipiter coope~ii

Buteo jamaicensis
Aouila c~;rysaetos

Bubo virginianus

Pa-rus atrica"Oillus

Sphyrauicus varius
Picoides pubescens
Cola-ptes auratus
S"Oizella passerina (sUDmer)
Carpodacus cassinii (summer)

Fheucticus me'anoce"Ohalus
(summer)

. Contc"DUs sordidulus (summer)

Sialia c~coides (summer)
Catharus gultabs

Sitta canadensis
Regulus satrapa

Regulus calendua
Dendroica coronata (summer)

. Piranga ludoV'iciana (summer)

9

Coniferous Niche
Red-breasted nuthatch
Golden-crowned kinglet

Ruby-c~owned kinglet
Yellow~rWnped warbler
'Vlestern tanager

ASDen Niche (Hole nestin~)

Tree svlallow
Violet. green swallow
Rouse \'.TeD
:Black-capped chickadee
Yellov,r-bellied

sapsucker
Downy woodpecker
Common flicker
Chipping.' sparrow
Cassin's finch

:Black-headed grosbeak

Western wood pewee
Mountain bluebird
Hermit thrush

Predators
Goshawk'
Cooper t s hawk

Red-·tailed hawk
Golden eagle

. Great horned owl
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Tbosespeci.eswhich migrate into the area from out of the
state are indicated as S'U1I11l2er residents. The other species
a:!:'e present eluring the entire year but g€:nerallymigrate to
somewhat lower elevations during the wi.nter months.

C. Prehistory. and History of the Region

The 'Variety of human cu.ltu:res Which have in-i}a.bited.
the project region can be examined from seV"eral :perspectives.
The temyora'l contin~u:m extending over a range of 12,000 years
#-nvo'lves such diverse groups as -the early prehistoric big
game hunters, tnearchaichunter-gatherers, the semi-horticultural
Fremont, the Shoshonean bands, the early historic e:>:-plorers
and fur trappers, the Mormon colonists, the coal and cattle
barons, the final influx of fa-'r1Ders, small to\!r'!l settlers, and

tuerchants. lrla.n t s social and tecr..nologicalva:riations mirror
the complexity of economic meca..'rlS u.sed to exploit the necessary

The :Prehistori9 :Period
The prehistoric period within the project region can

, .

be subdivided into four main temporal phases: :Paleo Indian,

ArChaic, Fremont and Shoshonea.'rl.
PALEO HillIAN PHASE

The Paleo· Indian phase began at approY.i.I!lately
12,000 :B.:? and terminated by about 7000 B.P., and 1.s generally
divided ~ntotb.ree subphases which are known as the Llano,

.Folsom and Plano cultures (Jenn.i.ngs 197A·: 81 ).

The Llano culture was characterized by the hunting
of.mammoth du:r.inga time period betwe.en 12,OOO:B.:P. and
10,OOOB.:P. Since the Llano culture has been defined primarily
:from the excavation o:f mammoth kill sites, veJ:]flittle is koo\o.ll
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, fluted. spear pOint, is

the only artifact which Ca..T1" be used confidently to infer the

presence of the Llano hunters. CloviS points, in association

with :mammoth remains, have been :found in N'ewl1exico, Oklahoma,

Colorado, .A:rizona a..T1d Wyomng.

Based on these sites, which are characterized by

I:1amIlloth-Clovis point association, the core area of the Llano

culture is limited to eastern Colorado, most o:f Hew Hexico

and eastern Arizona. Rov/ever, the Clovis poin.t by itsel1' has

a much larger: dishibution·. Clovis points, - or very similar

fluted points, have been :found throughout the entire United

11

States.
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Wi thin the project region of Utah, no clo..aracteristicl
Llano sites have been :found, although several isolated Clovis .

points and one .fluted point site have been· r~:ported. An I
isolated Clovis point was reported from Sevi.er County, Utah

(Tripp 1966). Gunnerson (1956) perfor::!ed a test excavation on

a small rockshelter in :Emery County (42Em8) f::-om vibich a local I
collector had obtained a Clovis point. The test excavation

did not, ho,."ever, recover any additiona:l Clovis points. An I
unusual fluted point very closely resembling the Cumberla.:nd

.fluted points commonly 1'ound east of the Hississippi River was I
found by an amateur collector in the San Raf~el Svle1l and

reported by P'~uck in 1979 (42Em677). I
'The Folsom culture (ca. 11,000 B.P". to 9000 B.P.)

immediately .followed the Llano culture, but several differences

. in subsistence and artifacts allow a·clear distinction to be' I
drawn. Although the primary evidence of the Folsom culture is

also :from kill. sites, the :fauna hunted and the projectile pOints.1
used are dif:ferent from the Llano culture. The Folsom point is

a lanceolate, fluted and usually eared projectile point I
generally smaller and thinner than the Clovis point. In

addition; the Folsom point is associated at kill sites with the I
extinct Bison antiouus.

I
I
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~ne JuwP-~~-~ nun~~g

tec·r.~,~ ~ue entai.led the dri-ving of a herd of bison o-ver the
edge of a cliff or arroyo in order to injure or kill the bison.

Evidence of Plano cuJ.ture inhabitation. is predominately
liln.ited to the High Plains east of the Rocky HOUIltains. The

presenc.e of :Plano culture hunters in Utah is not widely

acknowledged.

The presence of PaleO Indian cultures within Utah was

mi.nimaleven during the Llano subphase and tended to decrease
'with time. The slight :Paleo Indian utilization of 'Utah can
posSibly be tied to the relative scarcity of the large game

specie~,in ~tah co~?ared to the Great :Plains east of the Roch;Y
MountainS than on the eastern side and, as a result, the
large herbivorous animals utilized by .the PaJ.eoIndian

cultures were present on the Great J?l.ains in considerably
greater nUJjlbers.

12



A..~CRA.IC PHASE
Because of. the relatively arid conditions of Ut2-'1

2..!ld the Great Basi:ri, large mammal hunting was not a viable
sub,; istence tecb.n.i.<lue in that area. The Great Basin and
adjacent Colorado Plateau of eastern Utah were occupied at
an early date by Indian groups who were engaged in a
subsistence pattern dependent on smaller game animals and
the gathering of wild plant foods.

The utilization of caves and rockshelters by Archaic
cuJ..tur'eB in Utah, has resuJ.ted in good temporal sequences for
the entire .tl'chaic phase. Radiocarbon dates from Danger Cave
(Jennings 1957) verify hUEan inhabitation of the Great Basin
as early as 10,000 :B.1'., but the artifacts retrieved from the
lowest levels of Danger Cave are not diagnostic of any

recognized culture group.
In adelition to Da"J.ger Cave, Eogu.p Cave (Aikens 1970)

in the G.reat Basin, Sudden Shelter (JeIl_7').ings, Schroedl, Eomer
1980') in the southern 'vasatch Hountains and Cowboy Cave
(JeI"..nings et a1 n.d.)" in southeastern Utah, )1ave all supplied
important data pertinent to the development of a cultural
seq:uence for the Archaic in-i-labitants of Utah. The Archaic has
been divided into three phases based on changes in projectile
point ty:pes.

. -
The Early }xchaic Period begins at approximately

8500 R.P. and continues until about 6000 B.? Subsistence
during this period was based on generalized gathering and
hunting techniques. A large variety of plant; animal and
insect resources was utilized. Hunting was prima:rily limited
to deer and mountain sheep although antelope and bison were
also utilized. The trapping of rabbits and small rodents was
also' an import~~t' source of protein.

The prevalent utilization of caves and rockshelters
as habitations in conjunction with the aridity o£ the area has
resulted in conditions suited to the preservation of normally
peri.shable materials. Due to the excellent preservation, it

13
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is knOv,'n that the spear thro,.,rer (e:tlatl) v2S the illiplenent
used. for hunting. The atlatl ,~-asused \'lith a tvlO or three
component sMft and stone dart point tr..roughout the Archaic
phase. The :Early .A.r~haic PerioQ. ,.,.as characterizeci by foux
types of dart points, the Pinto, Humboldt, Elko and the
Northern-~ide notch. (HOlmer 1978). Duxing t:bistime :period,
the Blko po.iJJ.t type had a limi-ted areal extent confined
primarily to the northeastern Great Basin and the northern
Colorado :Plateau. ·The Pinto and Humboldt points, generally
found in- close aSqpc!ation in archeological conte~ts, had
the same distribution as the Elko points, but are also found
in sites in southern a.:n.dcentral Idaho at this time period.
The Northern. Side notch point had a very wide distribution
during the J;:arly Archaic period encompassing the northern
Great :Basin, Columbia :PIateau,Uorthern Colorado Plateau and
Great :Pla.ins.

T::::'e }~i dale Archaic Period bega..."1 a"t:>ou-t6000 B.P. 2..:""1d

e:::c.ed a'cc:l~4500 :B.P. Subsistence tech~"'li~ues 2:ld the
utilization of ce.ves were the se..me as during the EarlyJ..rchaic
but dart· point styles changed and also.d~versi:fied. Dart
points such as the Rocker Side-notche4, Sudden Side-notched,
McKean Lanceolate ~~d San Rafael Side-notched were
characteristic of this )(e1"iod (Holmer 1978). The Elko point
continued. to be used during-this.period.in the same areas as
it had been _du:ring the Early Arche.ic period.. Although the
ltockerSide-notched and Sudden Side-notched .points were limited
in tlleir distriputionto central utah, the McKeanlanceolate and
San Rafael Side-notched styles had. wider aist:ributions inclu.ding
the Great :Plai.ns at this time • }..nother ;poin"t style made its _ '
appearance duri:n.g_ the Middle Archaic, the Gypsum point (Holmer
1978). This point style was very-common in -tbesou.thern Grea.t
Basin and northern Colorado :Plateau and continued to be utilized
thxoughthe end of the :Late Archaic period.

14
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The Late Archaic period began about 4500 B.P. ~~d
,

end.ed at roughly 1700 B.P. Subsistence tecr..:n.iques were
essentially unchanged" from the earlier Archaic periods and
the utilization of the Elko and Gypsum points styles was
continued although the latter style is generally limited in
its occurrence to t~e southern half of Utah. At th~ end of
the Late Archaic period, two new technological de~elopments

occurred which mark a significant change in prehistoric
subsistence patterns: the introduction of corn a-Tld the bow
and arrow. t

Evidence of corn bortic~ture in the latter part of
the Late .A"'chaic period has been found at several locations:
CO\'iboy Ca~e (Jennings" et al in preparation) t Cotto!lvlOod Cave
in western Colorado (Hurst 1948) and Clydefs Cavern in central
TItah (Winter 1973, Winter and. Wylie 1974). "A~ all three
locations, corn caches were found which dated generally between
1600 :B.P. and 2000 :B.P. The very late portion of" the Late
Archaic period also witnessed the advent of the bo ....' c...."1d arIO'vi.

At Cowboy Cave (Jenn1ngs et al n.d.b), Rose Springs ci:rrowheads
were recovered from the uppermost le~el. and were dated about
1700 B.P.

The entire Archaic phase is characterized by a
gathering and hunting subsistence mode and a_sequence of dart
point styles which ha~e been defined through the anaJ.ysis of
excavated cave and rockshelter sites. Transient habitation

. of these caves during the annual migratory .round is the most
widely accepted interpretation of the. Archaic ·subsistence
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addition, Anasazi tradewa:res are considerably Elore IJre"Valent

in the Fremont culture sites than in the Sevier culture sites.

The unname'd plains-derivedculture. of northern and
northeastern Utah existed from about 1300 to 650 :B.J>. (I1adsen

and Lindsay 1977). This culture "..as dependent upon hunting
of bisona..'l'J.d the collecting OI wild plants. The Q\"ellings

are 1l0rma:tlyshallow basinstruct\U'es witbout 2.D.y clear

eviden.ce of the type of su.perstructure utilized.. Unlike the

coiled pottery of the SeVier, Fremont and ,Anasazi cultures,

thelJnnzrned cult'UI'e produced pottery by the paddle and anvil
tecb.:o.iques. It is" important to note that there isa

co!l.siderablespa.tial overlap of the unnamed culture and the

Fremont culture traits in the northern portion of 'the latter's
distri.bution. There is insufficient data at the present ,to

d.etermine whether the spatialtreit overlap is due to alterna:te

occupation, simultaneous occupation by the two .cuJ.tures or a
combination of these tYi'O possibilities.

::.:-.;::ar:;.ec. ::"41t"..:.!:'es are evident from the many varieties of sI:lall

arrowheacls. which have been recovered from excavations. Small

stemmed corner :g.otched (Rose Spring) arr'owpoints are present in

the earlier phases of a1J. three cu).'ttu:'es, but at'ter about 1100

:B.P., numerous regional variants developed. Side no};ch arrow
point style$ (Bear lliverSiqe-notcheq.and Uinta. Side-notched.)

were COmmon in the northe:rn part' .o:r Utah while Paro\',"2.Il :Basal­

notched and :Bull Creek arrow point styles were common in the

southwest.ern and south central. portions of Utah respectively.

The:Bull Cre.ek points .are o:f partieular,interestbeca'Use they are
t'ound in high freQ,.'Uencies at both Kayenta .Ana.sazi sites in
southern utah and :Fremont sites along 'the east side, of the

'·[asateh.Mountains· (Coombs Village, BuJ.l Creek sites, Snake Rock·
Village, 01d\voman .and Poplar .x.."1ob) .and prob.ably indicate the

reciprocal exchange of males :for matrimonial purp.ose s (Ho~er

andVleder1980) •

16
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Dart points, the Elko series and GypSWIl, in
particular, are also found in association with Fremont sites.
This association has been used by ScnT'oedl (1976) to verify
the indigenous development of the Fremont culture from Archaic
antecedents. Dart points, during the .~chaic, ylere used as
both projectile points and knives C\'leder in Je:nnings.et al

n.d.)' but their function in the Fremont context has not
yet been evaluated.

In reference to Utah, the Mesa Verde ~~d fzyenta
vari~ts of the Aqasazi culture are of particular importance.
The S=:.n Juan .Anasazi culture .....-as centered around the Four
Corners area where Colorado, "New'Nexico, Arizona and Utah meet.
The Y~yenta _~asazi inhabited the extreme southern periphery
of Utah from the San Juan River" west to central Utah. As has
already been noted, Kayenta influence. is particularly evident
in a n~""'row band of sites ru-nning from Coombs Village northwards I
past the HeTl-xy Hountains to the Snake Rock Village site adjacent·
to Interstate 70 on the east side of the Wasatch Plateau.

SHOSH01~.A.N 'PRASE
The Shoshonean populations, who were the sole

ir~abitants of utah at the time of Euro-American contact, have
been in the northeastern Great Easin region since apprOXimately
650 E.P. Tneir origin h.as been the subject pf considerable
controversy, however. Several hypotheses have been expressed.

One hypothesis maintains that the Shoshoneans came
from the southwest of the Great Easin at about the time of the
dispersal o~ the Sevier, Fremont and Anasazi agriculturalists
(Madsen 1975b and Lamb 1958). Gunnerson 1 s hypothesis (1962)
states that th~ Fremont, Sevier and Virgin cultures were
Shoshonean people~ wh~ had taken up horticultura1 and ceramic
techniques diffused f~om the Anasazi but later reverted to. an
Archaic ~ubsistence style after a climatic change which made
agricultural subsistence techni~ues unproductive.
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Regardless of_which hypothesis is~correct,

Shosn.onea.Tl groups (Ute, Paiute t Shoshone and Ban..."'1ock) were
i.n.habiting the Great :Basin into eastern utah at c.a • .1.D. 1300

roug1;r1y coincident with the disappearaJ1Ce of the Fremont c.nc.
Sevier cul ture s.

The Shoshonean subsistence pattern was quite similar
to the Archaic adaptation. Small familial bands were engaged
in a gathering and hunting subsistence utilizing a wide
variety of nondomesticated plant, lD&Toimal,and insect species.

Very littlaarcheological evidence is available for
tbis time period. T-wo cha.:racteristic artifa.ct types can
generally be. associated with the 'Sboshcmean occupation of Utah.
~he bo.w and arrow 'vl2.S u.tilized for hunting an.d a t)"'J)e_ of
arrowhead, the Desert Side Nptch point, has been correlated
with theShosnonean occupation (Holmer and "leder 1980). The
Shoshoneans a1.so u.tilizedc.era;r:aics to a small degree.
Shoshonean ceramics are easily distinguished from SeVier,

SnQsnO:.1ec..n cerar.-·-: cs axe tjrpically tr...ick walled, have large
teoper particles, are.poorly smoothed, ~xhibit little
decora.tion. a.."1d have been fired in an Uncontrolled or OXidizing
a'tmo sphere.

The Protohistoric Period

The prehistoric Shosnonea."1 occupation 01" the
Inte~o\l!ltain .West continued up to and tbxo~gh the period of

Euro-J~erican contact. The Indian grou~s inhabiting the area
o:reastern Utah within which the project loca.1.ity is situated
came tobecalJ.ed the Utes.

:PREOO;NTACT
The Utes are a group belonging to -theShoshonean

(ut.o-Azte.can) :l:.1nguistic family of which there are tl;l:tee
branches: Ute-Chemehuevi, Shoshoni and Hono-J?aviotso. The
Ute-Chemehuevi branch includes those groups which came to be-

18
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~o",n 2.S the Utes, Southern Paiutes 2..."1d Chemehuevi. Although
"there is little 2.I'cheological evidence, the Utes probably
were ch2.I'2.cterized by'a social organization and subsistence
TIloc.e q,uite similar to all of the other aboriginal groups in the
Great 'Basin and Colorado Plateau. The Utes were pedestrian
gatherers and hunters who utilized a relatively large area of
western Colorado and eastern Utah (Ste\vard 1974).

The Utes were grouped into loosely organized bands
consisting of extended families. Leaders~~p was present only

t
for subsistence ,~ask groups. The Utes could be reliably
distinguished from the other con~emporaI1r aboriginal groups
o"l"lly in terms of linguistic differences.

Group territoriality \.;as developed only in a
statistical sense. A particular Ute band might consider a
certain. area as a home, but the seasonal round of. each band
\':2S higj"l..ly variable from year to year. The area \.,.ith Which any
band. was most familiar ....'as not exlusively, utilized by that
band. Interma-~iage among the various Ute ba.Tlds tended to
maintain l..i.Iguistic u-'Tlity but blur thedefinitiono! territorial
homeland for any particular band. Except for those Utes who
were utilizing the aquatic resources 2.I'ound Utah. Lake, local
populations were small and mobile (Steward 1974).

E..A.RLY COh:PACT
The presence of the Spanish colony at Santa Fe, OY.15981

resulted in the first contact between the Utes and Euro-;~ericaJi

groups. The relati.onship, which developed bet....,een the Utes and .1
the Spaniards \'las consistently friendly and resulted in the .
spread of. the. horse among the Ute ba.nds. \"ihen the Utes ootainet\.
"the 'horse, a, change in their subsistence occurred. The .••
equestrian Ute was able to travel more widely and more effective)'
and concentrate on bison hunting (O'lieill 1973) ..'1

, The utility of the horse "las strongly mitigated by
environmental factors, however. The maintenance ofa large I

I
I
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norse herd, reqlliredsuDstantial supplie$ of grass whic!:
generally limit.ed thead-vantage of tbehorse to those areas
where grass Y,'as plentiful such as west.ern Colorado, the
Uiptan Basin and along the·· western slopes of the Wasatch
~ountains. The supply·of grass also determined the
distribution of .the bison. The horse was, therefore, no"';

'eQ'Ually valuabJ,.e to all of the ute bands. The bands iiI:
Colorado were able to support ~heir horses Whereas those
bands in Utah, ea.stern Utah .in partiCUlar, 'Were unable to
u.tilized.the horse e,fr.fectively and werr; more likely .to eat

~ i

a horse than ride it.
Considerable trading activity with the Utes ";,-as

occurring during the 17th a.nd 18th Centuries • . Ot

particUlar import.aJ1Ce was slave trade (OINeill 1973). ~.o.e

Utes were able to conduct slave raids onneigh?oring·trioes
(especially the Navajo) because of their equestrian stat:ls.
~r'ley. then eXchanged their slC?:ves for horses and other S:p~,ish

goods. W"nether the slayes were exchanged with tra.ders
travelling into Ute territory or were driven by the Utes to
Spanish settlements is unknown becauseot the lackot
doc\UIlented·evidence. Until the 1770s, therewC!.s little
official Spanish interest in the territory of theUt.es.
However, at that time, King C"'.oarles III of Sp~in decided
that an exploration ot the areas.nortll of Santa Fe would be
beneficial to Spanish control. His developing iliteres"t 'Was

~rea9tion to th~growing influence and e:>zpl.oratioDsby the
~ritish arid French in th~ 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
t~eat toS:panish :tule Co 'Neill 197:;).

The first documented Spa:nish exploration of the area
no:rthof .Santa Fe 'Was the Do:cn.i.1J.guez-EscalariteE:Jq>edit1on of
1776-1777. This.expeditioDwas also the first officially

.....

20



sponsored exploration, the purpose of ""hich .....·as to find a
route between Santa Fe and the Spanish settleI!Jents 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 wis eventually established be~'een Santa Fe

and California which came to be known as the Spanish Trail.
The origins of the Spanish Trail are obscure;

however, this trail was probably utilized in prehistoric times
=i

as eyidenced by its association with archeological sites.

LATE CONTACT
:BegL"'1ning in the early 18005, the fur trade became

active in Utah. ~e Arze-Garcia expedition traded for furs
with the Utes at Utah Lake in 1813 and soon thereafter tratmers... -
began to actively exploit the area. Etienne :Provost was a
De=oe= c: ~~e Cbcte2u-DeMUL~ exploration of 1815 to 1817 and
.c::~.',...~ .=..-... "'....,~, y f'-"'-~'='~ ~ ~ S o~""" ....";"a'P..·~ n~ co""'''''::;''y ",·'n'c'h o"'"'e":"'a"'- e·.a.._.....:..,,_._~-:.. __ 'OI _ _ ...... Io4.. J.. __ ............. _ '·I~ "'- _:~ c 1ll.::' ......_. ·n· - -- .l"- _- '"

primarily within Ute territory. He was subsequently killed by
the Utes near the site of the city which now bears his name,
Provo (OtNeil~ 1973).

D~ing this time, more detailed information on the
Shoshonean peoples of ~h.e area was recorded. In particular,
specific Ute bands are mentioned. with reference to their
respective territories. Within the project region, the
Weeminuche band conducted its yearly rounds (OINeill 1973).

The Adams-ODis treaty of 1819, which gave l-1exico
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
traf:fic along the Spanish Trail and an increase in competition
for the ~vailable fur resources. This competition was not
welcomed by the Utes, who were no longer consistently
friendly with the Euro-}~ericans.

21
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.Although there were a'large number of inde:pf:ncient
.__ :tra:pp~rs o:p.e_:sa~ing .in U:tah, their activities ha~e_~o!__?een

well docu.mented. .Antoine Robidoux was an important trapper
who by 1824 ,",'as operating primarily in the Uintah MOU!ltains.
William Ashl.eyand Peter Sken.e Ogden were t:rapping in the
northern Ute territory during the summer of 1824 aIld,at about
the same time, Jedediah Smith was exploring eastern Ute
territo'ries to evaluate their trapping potential (O'Neill
1973).

The grow*ng tra:f.fiC' along the Spanish n:railhad an
important effect On the local ute bands. Wakara, a
T'um;panuwacheleader, became quite pov:erful in the 18205 by
conducting horse raids in southe!l1 California-and returning
to Utah by "''l'ay of the Spanish Trail (Lyman and Denver 1970).
He . enhanced his power and wealth by e;.:acting tribute from
travelers along the trail and by the trading of stolen
ho:=ses a:=d :?a1:l'r"C1;t and 'Paiute slaves (0INeil11973). In
a.dc.ition,'tfaka:;a and his band actively engaged in :fur trappi::.g.

'By the late 1830s, there was considerable competition
for the .fur resources of Uta-l:L andwester:o.Colorado. Robidoux
established a permanent fort and trading center in 1837 near
"'''hite rocks' in the Uintah :Basin to capitalize on the beaver ....
laden. streams oi'the tJintah ]>1ountains.

The prosperity o:f the ,fur trade was Dot destined to
last very 10!lg,however. The fierce competitio!l over trapping
areas led to widespread disruptive conflicts, a:ld,most
ilDportaIJ:tly, the demand :for :fl.1:I:'s used to, make the beaver skin.
hats which were fashionable in Europe and the eastern UDited
StatesdecliIled.:rapidlyabout 1840 as the fashions changed.
FOrt. Robidpux was, buxned iD 1844 by the Utes who apparently
bla+ned the trappers :f'.or the declining value o:CtheiT :furs
C0 1Neill.1973; LymaIlandDenver 1970).

The decline of the:fur trade had a serious impact
on the Ute bands of Utah. The entire economic base of the

22



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 termination of r-lexican
control of the area in 184-6 and the subsequent loss of
contact for slave trade into Nexico (Lrwan and Denver 1970)
we..-~ very disruptive to the relationships ezisting between
Utah and Santa Fe.

During the declining years of the fur trade, the
largest invasion of Ute territory occurred. BegiI1..ning in
1847" Hormon pioneers began to move into Utah and rapidly

:-i •

swelled ~heir numbers through immigration. At first, there
was little conflict with the Utes because the major Mormon
settlement, Salt IakeCity, was on the periphery of the Ute
territory and the earliest Mormon expansion was to the north.
In 1849, Fort Utah (later to become the town of Provo) was
i'o'U.'T1ded near Uta.~ Lake on ,the traditional campsite of the
:l"U.mpanuwache band. Since the TU1::l'pam.lHache 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 re~ources around Utah
Lake became of vital importance. Tne conflicting interests
in the utah lake vicinity escalated into a series of raids'
and counterraids during the 1850s which became known as the

. -
'Ylalker War. In the' end, the Utes ' ....ere forced to lea.'Ve the
valley and mo'Ved east across the Wasatch Mountains (O'Neill

1973) •
Ph,e 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 pe:r1od.
Some o:f the bands, however, chose to raid l-iormon settlements
and :farms to obtain cattle so that they could a'Void
starvation. These raids became more prevalent during the
1860s. Raids were conducted on the Mormon settlers west of
the "vlasatcn and the 'Utes returned to the unsettled areas
east,o:f the Wasatch with the stolen cattle (OINeill 1973).
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Although several bands were responsible for these raids,

opem2.l1 by the name of Black Hawk became the focus of the

blane for all the raiding .

The areas east of the \'lasatch Nountains remained.

under Ute domination for several years. .A l·lormon attempt

too coloni.ze at Hoab was 'Undertaken in 1855 but the Normon

settlers Were harassed by the Utes and;forcedto return to

SaltLake City. 1t,.,as not until 1877, by which time the

Utes had been removed to the Uintah Reservation, that I-iormo!l
t:

colonists we.rea:ble; to safely settle east of the Wasatch

Hountains (orUeill 1973).

The Historic Period

The history of the east-central coal areas of

Utah begins with theexploratioJ1 and colo~ization e.fforts of

the SP?-Dish. d.uring the last quarteroftpe 18th Century. East­
central Utah was first explored and mapped by the D9minguez-

Zs c~:a::.-t~ 7 7 :;,e:'i-:i:)!lof the 1776-1777initseii'orts to
eS-:2:~lisl: a line of corr;....,-unication bet"\o.'een the Spa...·'lish

settlements of !{ew !-lexico and,j-lontereY, California (1.jille:t'

1968).
Though the Dpmingu.ez-Escalante Expedition failed to

achieve this end, subsequent attempts from the New l1exico

settlements anq. the traYelings of Spa.."lishand American fur
trappers, traders and .frontiersmen. resulted in a. connecting

r.outeknown as the Old S:panish Trail (Mille~ 1968:1-1ap 20).

Along this route, which came up from San,ta Fe through the Sa...'"l

Juan count:r:Y , acroSs the Colo:Ia,do River at Hoab, over the Green
Riveratthe.pr~sentsite of·' Green River, a.cro.ssthe· San Rafael

Desert into Castle 'Valley, then sOlth through Salina Canyon to

BonthwesternUtah .andsouthe;:g1Califo:rn:i.a,passed thousands Of
horses and numerous trading, trapping andlndian slave trade
expeditions (Miller 1968).
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By the 1830s, the trail was well established, ?o=tic=s
of its route being followed in 1853 by ex~lorer, Jo~~ c.

Freillo~t and goverr~ent surveyor, Jo~~ W. Gunnison, who repc~~ei

se-veral sets of ",ell-worn tracks neC.r Green River where
Interstate 70 presently runs. Other sections of the trail
still remain near the Big Hole "rash in Emery COlL"'1ty. The
~rimary route of the Old Spanish Trail, plus divergent t=a:ls
to Utah Lake, Fort Robidoux and Fort Kit Carson, brought t!:e
first extended contact into the project area (r-aller 1968:

L~ough forts and trading posts were scattered
sparsely t~~cugh southern and central Utah, the first at~e=?ts

at organized settle~ent were un~ertaken by the Mormon Churc~.

In 1855, the Elk Hountain Hission passed southward through..
Castle Valley to the area of Hoab intending tc;> establish a
persanent sett~ement, but Indian hostility forced a quick
retreat. ~ne combination of hostile Indians, the desolate
appearance of the region, the l:ardshi~s ir.vo~'Ved in sec'..:::::' ng
sufficient water for irrigation and doubts about the quali~y

of the soilcau.sed further attempts at colonization of tbe
eastern area of ""hat was then Sanpete County to be dropped for
over 20 years (McElprang et a1 1949:16).

At a J)riesthooc;J.. meeting at Ht. Plec;sant on
September 22, _1877, encouragement ~..as given to settle Castle
Valley; soon after 75 men from SanJ)ete Stake were calledwi.th
Christian G. Larsen as leader. Very few responded, ho..... e-ve=,
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 Ull.til log houses could be erected were Elias and Jobl
Cox, Ben Jones, '\villiam Avery and Anthony Humbel. By .t1:.e ~all

of 1878, the crops were sufficient and t~e situ.ation stable
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The first recorded discovery of coal in eastern
Utah was by the Gunnison Expedition 'Of 1853 (Powell 1976:13)
",-hen they located deposits of coal approximately three miles
east of ;present-day Eme:r;y. T'ne isolated location of the
Gunnison find, coupled with the hope that the deposits already
discovered at Coalville and flales would prove sU:ft'icient for
:the territory' s needs, caused Gunnison 1 s dis-covery to be
:forgotten. The subsequent fallur.e of th.ee:f:fortsat 'Wales to
prod"Uce good coking coal, and the Union :Pacific Railroad's
IDonopolization an.d price-fiXing on the deposits at Coalville, .
caused a re-evalu.a.tion of the potential coal producing areas
east of the Sanpete settlements (:Powell 1976:13)•

, As a result, the first effort to exploit the neWly
.found easte:tn coal deposits was undert~ken i:o 1875 at
Connellsville in the upper reaches of Hunt~ngton Canyon. The

enough for the families of tbese men to join them, a sure
sign of an intent to remain (l~cElprang et al 1949),

Work progressed on the agricultural settlements of
Castle Valley and roads were built tp...r.ough the Wasatch
HO'l.lIltains to the more stable areas of west.ernSa.npete County,
AdditiopaJ.ly, in the fall of 1878, the~'Star-!1ail Route n was
opened between Salina and Ouray, Colorado; ii; followed i;he
:paths of the Old Spanish Trail and the "Gunnison11 Trail of
years before (McElprang et al 1949:19-21), In just three

r
years the towps of"Castle Dale, Wilsonville, :Ferron, Green-
r~ver(:Blake), Buntington, Lawrence, Molen and Orangev.'ill had
been established and the Legislative Assembly in February, 1880,
cre~ted Emery Coutny, which ernDr?ced all of present-day Car'oO:1,
Emery and Grand Counties (Lever-1898:593).

~0ugh the project region was settled for its
agricultural arid grazing p09sibilities, it was the area that

and eastern Utah retains totha-tcentral
present ..
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Fairview Coal IHning and Coke COITlP2...""1J '\~'as orgaYlized by men
from. Hew York, Salt Lake City and Fairvie,'l". Eleven coke ovens
\·;ere constructed arid the coke was hauled by ,..agon into
Springville. The expense involved with the hauling and the
Q.uestionable quality of the coke produced caused the failure
and abandonment of Connellsville by 1878 after only three years
of operation (Powell 1976:13).

The next development of coal resources was begun
in the Pleasant Valley area, also in 1875. ~ne Pleasant
Valley Coal Company, headed by Milan O. Packard, constructed a

~

wagon road froID 'Springville up Spanish Fork Canyon to Pleasant
Valley coal lands in 1876; 1877 saw the opening of the number'
Hine in \'linter QUa:!:'ters Ca..""1yon (Powell 1976:14). A narrow
gauge rail line 'rfas 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 weatl:'.er while in winter me road was
impassable. This Pleasant Valley area proYed to be extreoely
productive. The first three large scale mine_s in eastern
'Utah were established in this area when. the l1ud Creek Nine was
reopened in 1882 followed by the 1884 opening of the Union
Pacific Mine at Scofield just east of Winter Quarters (Powell

1976:15).
From the earliest times '. the railroads sought to

control the supply of coal in the territory, e.g., the Coalville I
resources and Union Pacific Railroad's control over that source.
During the early 1880s, the Denver and Rio Grande Railxoad was I
ertending its lines from Colorado through Utah. Though
originally graded through Castle Valley and Salina Canyon, the
route of the railroad was altered, going through Price and -I
Spanish Fork Canyon and thus taking in the rich coal areas of
what was to become Carbon County (McElprang et al 1949:22). I

Further expressing its interest in eastern Utah coal.
the Denver and Rio Grande Western (Denver and Rio Grande's Utah I

I
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holdings) purchased the independently ojo,-ned Pleasant Valley
Railroad Company and :Pleasant Valley Coal COID})any in 1882.

Shortly thereafter ; Union :Pacific Rail.road Corupany (upR..?.)

penetrated the :Pleasant Valley area in order to protect its
threatened monopoly on utah coal (po......ell 1976 :16). The UPR...i
formed the Utah Central Coal Company in 1882 and opened the
Union Pacific Mine near Scofield in 1884. With the Denver and
Ric Grande's Pleasant Va.lley Coal development (1882), the
establishment. of Utah :Fuel Company in 1887 and the c:reation of
Utah Central Coal pftUnion :Pacif'ic,therailroad companies
almost totally dominated the o,,*rnership and production of the
Utah mines until the early 1900s (ReynOlds et 201 1948:195).

In 1888, amine was opened at Castle Gate o.n the
:Price River near the mouth of :P:rice Canyon. In about 1899, a
ne...'! .mine oegan operations at Sunnyside just. 24 milesea.st of
present-day Price at the base of the :Sook Cliffs. The
Su...'T1Ilysid.e !vu.mber 2 l1ine also began itsprod.uction in 1899 with
t::'e cC21 c";:-:a':""eo. -::;'ere, a:r5 also at Castle Gate, being
utilized for coki!J.g purposes (Powell 1976:17-18).

In 1906, the first of the coal. operations which
would remain free from railroad control began prod'Uction at
Kenilworth, three miles east of Helper. This enterprise was
:fin~cially backed by James Wade aDd F. A. Sweet and was
called the Independent Coal and ~oke Company because of its
unique o'wnership status. Sweet, one of utah I s most prominent
coal al,lthorities ,alsoopened amine on the middle fork of

, l rliller C;r'eek in 1908 and:pamed the camp Hia~atha (Reynolds et al
1948:21:;). This locality at the toot of Gentry-Mountain, about
18 mil.es southeast of :Price, was the scene of further coal
mini.I:1g development in 1911 when Black Hawk mine was opeDed by
Brown and Epcles. Just a few miles to the south in northern
Em~ryCounty,a small wagon mine was purchased.by. the Castle
Valley:F1iel Company and the to'm, 11ohrland, na!!ledfrom the
initials>of the companyls four major figu:res--lrlays, Orem, Heiner
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'I
and Rice--,'!as begun. l'ir. W. H. 'dattis 1.L"1dertook the last I
c.e-velopI:lent in this area in 1916 at \'lattis, several miles

north of Hiawatha o'n the flank of Castle "Valley Hountain. I
The decade frOID 19"\ "\ -1920 sa.....r an increase in

activity in the coal regions of east-central Utah with many I
TIewillines being opened in hitherto \L"'1developed areas within

the Utah coal producing regio:::ls. In 1911, Frank Cameron I
J:)'rospected the region around Panther Canyon on the Price .

River, and in 1914, the first coal was shipped out by the
Utah Fuel Company t\·thich had. leased the properties to I

~i

Cameron for development. CaIileron also developed and opened
a small camp at the base of Castle Roc~ about five IIlilesl
northwest of Helper. Located directly on the main line of
the Denver and Rio Grande Western Railroad, the camp's name I
\.;as changed waIlY times as was its oi'mership. Originally
knOWI!. as Bear Ca..Ylyon, it soon \'las called Cameron, for its I
developer, then Rolapp, and finally, Royal (ReynQlds et 201

1948:244). I
In 1912, Jesse Knight, one of the most prominent

men in Utah mining history, bought 1600 acres of coal land I
vtest of Rel}?er to provide coal for his smelting; operations
in the Tintic District. His mine, at what eventually became

known as Spring Canyon, ?egan production in _1913 aTId was the 1
first of many mines in the Spring Canyon District, ODe of the
most prolific coal producing areas in easte~ Utah. Soon I
after the establishment of storrs (Spring Canyon), F. A. Sweet

opened another mine in Spring Canyon at Standardyille, so calle~

because it was considered to be the standard :for the developmenJl

of :future mining camps. The yea:r 1914 saw the opening of the ·1'
Latuda Mine and camp by Liberty Fuel Company while mines were
o}?ened in '916 at' Peerless and Rains. The last ~ning

deyelopment undertaken in the Spring Canyon District was I'lutuall
Coal Company's Hutual and Little Standard operations, begun in
1921 and 1925, respectively.
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Tbe final major coal producing area to be opened
in east-central Uta.'l was the Gordon Creek District. Tnis
region had first been prospected in 1908, but vIas really
b:cought to prominence in 1920 by A. E. Gibson, the
supe::r-intendent of the Spring Canyon }line. Hines vlere
d~'Velopedin this area up until 1925 by ConsUlDers Hutual
Coal Company, National Coal Company and Sweet Coal Company.
The operations of all three compar.ies c.eased by 1950 (Carr
1$72 :81).

After th~ de'Ve10pment of the Gordon Creek area,
further work on the coal regions was undertaken in areas
that head. been opened previously. In 1922, Columbia Steel
Company opened a mine at Columbia near the loca.tion of

. Sur..:nyside in order to further exploit the excellent coking
coal obtainable from that region. One 'Very late development
of the same coal veins that supported the Columbia operation
•...·as initiated in Horse Canyon in 1942 by the United. States
50-.e=::::e::.-; "to aid steel p:roc.uction at its Ge:le-;-a pla!1t
(ReFolds et al 1948:252). Both mine and steel plant ~lere

taken o'Ver by U_.S. Steel after "rI'UI and c.ontinue in operation
to the· present.

Most of the mines in east-central Utah continued
production through the hea." demapd years of WWI and the'
yea;cs of prosperity that i'ollo\....ed but a combination o~.. ~ ..

overdevelopme:lt, the increased use of other. natural fuels,
rising costs associated with expensive u:nde~ground haulage
and the Depression of 'the late 1920s .and· early 19;05 caused
se'Vera.~ CaID:psto be abandoned. Among .·the :first mines .to
succumb were the long exploited :Pleasant Valley mines. "'inter
Quarters, near Scofield, was closed down in 1928 while SCOfield
andClearcre.ek experienced reductions 01' operations during the
early 1920s and .19;Os, respectively. Rains was also ~orced to
cut 'back on operations in 19;0. Despite these setbacks, as of



1929, there were 22 coal :mines operating in Carbon, Emery
2.~d Grand co~~ties, the production of these mines providing
S8~ of the state's outVQt (Sutton 1949:852).

Economic and production difficulties continued to
plague utah's coal industry during th.e decade of the 1930s,
forcing the closure of the Hutua1 and Hohr1and mines in 1938.
World War II brought a temporary respite to the general
do~~ward trend with ffiany mines achieving their highest
productio~ levels during the war years and immediately
thereafter.

:,

The decade of the 1950s signalled the end for a
great number of the eastern Utah'coal mining operations as
the adaptation of coal :for new uses was insufficient to keep
pace with this fuel's replacement in many of its traditional
roles. The increasing use of natural gas for heating homes
and heay-y industry use and the railroad's switch to diesel
power were among the developments which severely hurt the coal
industry. This bleak picture has drastically changed with the
advent of America 1 s "energy shortage" t and ne~w technologies
for coal use in the future have caused .an upswing in coal
production in east-central Utah. Itunes \-ihich were closed, or
kept running with skeleton cre\'ls, have begun to increase
operations during the la.st decade and the po_ssibility of a new
sustained burst of coal mining a:ctivity definitely exists
(Alexander 1963:244-247).

D. Previous Investigations in the Region
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Archeological research in the Castle 'Valley locality
began with the Claflin Emerson Expedition. In 1929, Noel lwiorss .1
and Henry Roberts conducted explorations and limited test
excavations under the auspices of this expedition along the I
Fremont River and as far north as the MUddy River in Emery
County. r.~orss r worle resulted in the original definition of the I

I
I
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:F':reillont cultural entity (No:rss1. 931, Gu.:nn erson 1969). l'~o:rss I

description of Frem,ont sites .north of 'the Colorado River ",'as

an important contribution to the understanding of the pI:ehistOI'ic

horticultural adaptation in the American Southwest.
With the exception of Reagan's description of the

large petroglyph panel inB'>.lckhornnraw (Reagan 1935) ,the:-e
were no .archeological inve,stigations in the Castle Valley

region fOr the next 15 years. Between 1952 and 1957, the
University o:f Utah cqnducted a series of surve:')Ts in order to

better defille the nature of the :F'remontoccupation in Utah •
A large number o:f Premont sites was located along the east

side of the Wasaich· Plateau and sever.al of the 'sites were

subjected to 1 huited test excavations, including 42:Bm5, the
~ery Site (42Em47) and En?ke Rock Village (42Sv5). Each of

these three sites were Fremont habitations (GW.L!1erson 1957).
In addition to 'tneseFremont sites~ Gunnerson also tested a

resembling the Clovis style had been .fou...."1d eroding from the
shelter deposits. Little additional information was obtained
by the excavation, however tGU!l..'\1erson 1956).

In the 197013, there was a significant upsurge in

archeological activity in the Castle 'Valley regi.on. In 1970,
threesite.s endangered by vand,alism were excavated by the

University of Utah_. Tnesesites, "{indy Ridge '. Village (42ili73),
9rescentRidge (42Em74)ancl FOYler Pole Knoll· (42Em75) all proved
to be FremOI:l.t habitation sites (Nadsen1975a) dating between
about 980 :a.P. and 1260 13.1".

During the i'ollowiz:i.g ye.ar, the Universityot 'Utah

cond:ucteu excavations at Clyde's Ca.vern (42Emt77). Clyde's

cavern wa.s e- locusoi sUJIIID.er plant gathering activities during
the;tate Archaic period, but the majority o!thecultuxaldepoSits
.was' shmffi to be the result o:f SU!iJIDer .maizecultivationand wild
plant harvesting actiVities during the sub~equent n-exnont

period (Wylie 1972, Winter .and Wyli~ 1974).

32
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The next site to be excavated in the study area
Valley Alcoye (42ili693). During the Sl):-:~er of
United States Forest Service excavated this site1974-, the

was Joe's

which had cultural strata, dated by both radiocaTDonand
t)~ological means, from the Early PJchaic, Late Archaic and
rre:;:aon"t Periods (E. DeBloois, personal cOIElu...."1ication). That
same s~er, a University of Utah field school excavated the
Irillocents Ridge site, which proved to be yet ~~other Fremont
habitation locus (Schroedl and Hogan 1975).

During t",he eaxly fall of 1975, the Antiq,uities
Section, Division of State History (Utah) conducted an
excavation of a small rockshelte~ as a ,~rt of ~he cultural
resource mitigation program for Consolidation Coal Company of
Denver, Colorado. 1':'1is site f knm't"Il as Pint Size Shelter
(42Em625), had two main cult~al strata, one dated to the Late
li.rcbaic and th~ other dated to the early Fremont :eriod. Both
of these occupations ,.,ere evidently the result .of wild plant
procurement activities (Lindsay and Lund 1976).

Other Fremont habitation sites, located f"arther to
the south,. have been excavated. Tnese sites ~nclude Snake
Rock Village (Aikens 1967), Old Woman and Poplar Knob (Taylor
1957) and the Old Road Site and Ivie Ridge Site (Wilson and
Smith 1976). These five sites were all Fremont period habitati0i!
although Kayenta and Mesa Verde Anasazi ceramics were recovered

at low frequencies indicating that there was contact with other I
cultural groups located further south.

In addition to these Fremont sites, a deeply stratifie.
rockshelter (Sudden Shelter, 42Sv6) was found to contain ••

occupational strata spanning the entire Archaic Period, ca.
8000 :B.]? to 3000 :B.]? (Jenningset a11980). The original ·1
site report indicated that Fremont diagnostics were present on

the site when it was originally documented, but these artifac:tsl
were no longer present when the excavat;oris were begun. The

I
I
I
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ih"Ventories performed before 1978 can be, found in Sargent (1977)
and Hauck (1979).. The combined inventory results as of 1977
indicate that the majority of the culturally j.dentifiable sites
in ~he general area are Fremont although Archaic Sites are
also well represented.. Protohistpric Numic sites are present
but rare (Hauck 1979a:110).

E. Resea~ch Design

AER~'s research design which has been de~eloped to
aid in project plaD.I1ing and resource evaluation :Cor the east
slopes of the Wasatch Mountain Range in central Utah include
the following factors:

1. The determination of presence o:rabsence
of a continual sequence of :Paleo-Indian, Archaic,

the 1970s have generally been the 'result of
de7elo?IDe:;t prog=s.s and are too :i"..l!Derous to
present context. Sur::.ma:ries oi these

cc!:G.l1ct·ed

Sudden Shelter site is of :particular importance to the local
prehistory and the prehistory of the eastern Great Basin and
northern Colorado :Plateau 'because of its numerous well-defined
occupational strata which has allowed a fine-grain correlatio;}
between certain diagnostic projectile point types and the
~e!DJ?oral :phases of the .Archaic period.

A test excavation of two heavily vandalized
rockshelter sites (42Em959 and 42Ern960) in Cottonviood Canyon
conducted by AERO in 1979 seem to mirror the :result s of the

f

excava.tio,ns at the"nearby Joe I s Valley .Alcove. Radiocarbon
analyses haV'e not yet been completed, 'but projectile point
correlations indicate that these two sites. were occupied during
the Early Archaic period, Late j~chaic 0Drl, most heaVily, during
the Fremont period (Weder and Hauck, n. d .. ). ,

Since 1970, the level of surv-ey intensity has
increased drastically. Tne various cultural resource inventories

snr.;;;arize in the
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the determination of presence or absence of

Fremont and Shoshonean utilization of the project
area and the local' manifestations of these

cultural phases when present;
2. the determination of ~resence or absence
of cultural ffiaterials which denonstrate the
prehistoric utilization of drainages as access,
routes across the mountain range;
3. the determination of whether any

ecozone contained a preponderance of

5 .. '

cultural.resource sites, thus deEonstrating any
"

diversity of preference :for diffe2:'ent ecozones;
4. the determination of which types of

prehistoric cultural ~ctivity "tere conducted i.."l

the project area based upon patter:ls in artifact
associations or predominance of particular
types of sites;

early historic Euro-American habitation,
trapping, trade or travel within the project
area; and
6. the determination, on a regional level,
of whether the sites in the project area
contained any .remains, deElonstratipg local
interaction bet\·reen the San Ra:fael and Sevier
variants of the Fremont CuItui-e. '
Since all research conducted in i;he Eccles Canyon

locality has been oriented to identifying, recording and ••
analyzing'the historic and prehistori~ remains within the projecll

locality, only'marginal artifact collection and subsurface I
testing has been carried out. H'o floral, faunal, radiocarbon, '.

pollen or flotation specimens have been obtained for laboratory I
analyses~ Collections have involved only the retrieval of
diagnostic historic artifacts from the vicinity of the Utah Vdne.

I
I
I
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Chapter II - NETHODOLOGY

A. Field Research

During late July, 1980, an intensive cultural

~esou.rce inyentoryof a transmissfon corridor was conducted by

.AERO for Valley C2..IIlpof Utah and the Yallghn Hansen .A~sociates

consulting firm of Salt Lake City,Ui;ah. This corridor is
associated with the:Pleasant Valley-Whiskey Creek project area

locatednea.l,' Scofield, Utah.
V. Ga.rth Norman, a stai.farcheologist \'lith AERC,

was J.neharge .ot the field ere,\{ which inclu.ded Hbnika WilliaT"ls
andIfunny l1elendez. li'. R. Bauck, president of AlIRe was.
principal i:ovestigator.

Xhe survey area lies benveen the 7750 and 9200 foot

elevations ASLwithin several Da.rrO't'lCanyoPs\·:nere surface
disturbance re'lative to transportation corridor development

isplar_"1ed. Location of the potential construction zones and

The purpose of the surYeY":as t\'lofold. An intensive
evalu.atioD of the Whiskey Canyon and PI~asant 'Valley corridor

segments "ras., cono:uctedto assess the presence and
significance ofculi;uralresource sites which could be

ad-verselyaffected by t;he development. These two corridors

are linked by tlle eastern segment of the. Eccles Can.:ron corridor

which was evalu.ated by AERO in 1979undeJ:" cOlltract to Coastal
StatesEIler.gy Company :r-elative to that oompany's Skyline Project

Hine J?lan .:pennita:Pplication"

The second parto:! the survey was a surface

examinati.on and rec.ordingof three historic sites, all
situated in Pleasant Valley. Although t-wosites, the

:Nicolitus J.1ine portals (AERC 381N13). and the Gibson 14ine
(A~RC 381"N/4), were evaluated by the .AZRC c:rew, they do
not li"e within the tranSmission corridor and no project­

related adverse affect is planned :for the~e sites.
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si tuatedat the.ncrthernenc.ol"

These sites (kERC 270D/1 and. 2) include

site which

in the co::-ridor zone.

Their evaluation v:as considered importa::.t in p::,oviding a

complete statement on the presence of ir.:.po:rt2.nt cult'U::'al

resources situated adjacent to the present :project per:nit

area.

ger~eral area 'cut lie outside the constru,etion corridor zone.

tyro historic 9abin foundations situe.ted at the mouth of Eccles

Ce.nyo::: \-:n.1cn V;ere recorded by-AERC irl 1979 (see report :for

the corridor zone. The Green Canyon Sa,,-rrnill site (AE?C 3811~/2)

is located near the mouth o£ Gre~'"l CaY'lyon.

Three other historic sites are sitU2ted in the

38
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All inventoried surfaces in i'.lliskey Canyo:l, Eccles

Canyon and on the west bank of Pleasant Valley were examined

by team !De~bersperformingparallel transects ,-!i th personnel

spacing rang.:i.ng bet'ween 15 a.nd 25 meters. In this ma:mer, a

t1u:'ee Tn"J.e long cor~idor of about 60 mete:rs width \-!as

'intensi-velyevaluateci. Shortet' intervals and zigzag

transects ,,:ere utilized on spe.ciiic locations judged to be

of high sitepotentiaJ...•

J.. total of four historic sites has been recorded

m' . ... . 1 • +11. ~ 1 C C· ~ ..... .( t-.?c 270"/"').!.nese S2 "esJ.:iC uc.e "'. e ,!:"cc .... €S . anyo:1 ·oa.!. !-l2.::1e __':-_'. 1\ I

which is situated in the southeast quarter of Section 13,

TO\-mship 13 South, Range 6 East; the Gibson l'line (A:ERC 381N/4)

. which is situated in the northeast quarter -oi Section 8,

To)..'!;ship 1.;: South, Range 7 :East; and the l~ieolitus l1ine

:portals (.A3RC.381N!3)\',hich .are situated in 1'1easant Valley

in the southeast quarter of Section 17 , TO'o·mship 13 South t

Range 7 East. One mine portal on the Hicolitus site is

situated en the west bank of Pleasant Creek and, therefore,

lies \'.'i-thi:1 t~e corricior zor::e. The TerrIO ind·erof this

I
I
I
I
I
I
I

t ",

I
I'
I;

•I,
I~-
I­
I·
a,'{
I·
I,
t



March lU, J.~b~

site is situcted on the east slope of Pleasant Yclley ~Q is

outside the potential construction zone.

All cultural resource 3ites y,rere recorcied., evaluated,

photographed, sketched and their locctions marked on a

Scofield, Dtch, 15 Ninute U.S.G.S. topographic map. Site
\

reports \vill be provided to 2.11 relevant agencies as an

appendix to t~is report.

E. Laboratory Research

Laboratpry analysis o£ artifacts was minimal since

historic artifacts were minimally collected from only one

site (:5811~/1). No other artifact or ecofactcollections were

Bade dU=ing tbe s~~ey or during the 1979 su-~ey when the

Bccles Ca.."'1yO:l segnent of the corridor was evaluated.

c. .A,..tifact Inventory and J..nalysis

Tne follO\dng historic artifacts "lere collected. a-;

the Utah Ko. 1 I'line -site (AERC 381N/1):

1. One green wine bottle ffianufactu:red in Hilan,

Italy, by the Fratilli Branca Company. This

Dottle was manufactured using a three piec,e

~old, a technique used in the U~ited States

bet"ween 1809 and 1885 A.D. T:.l1e stria:tions on the

body of the bottle indi-cate a tuxn mold was used

for that portion. Tb-in molds were in use in the

U~i.ted States betvieen 1880 arJ.d 1900 A.D. These

factors indicate that this bottle "las probably

CC:lstructed between 1880 and 1915 (c.f. Vienneau

1973:45-46).

2. T'..:o pieces of a historic ceramic i'iere collected

in ":hich the trademark sho'd D. EEAKLl'i Ltd., -----,
( -::').,..,-:;-, ana'

...J --0- -_ .•
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3. One fragment of a purple, s~uare bottle was
collected which carries the trademark--POLEON,
Oli7e Oil'.

4. One blue glass insulator was collected which
shows the trademark -ingraY-42.
5. One bras s, porta"Dle gas lantern top was
collected which has the tradeffiark --Oyts DROPPER,

rat. 5.26.i4, \9\6.
6. One brOyffi bottle rim was collected.
7. One steel spoon ",·ascollected.

t
8. One s~uare bottle fragment was collected.
~~is fra~ent contains -the tradeEark --FIC
SYRU1? CO., _FIC, (PR)ODUCTS (nm.), --(O)R.

9. One "looden mOU-."1t for an insulator was
collected.
Sketches of the wine Dottle and the brown bottle rim

are sho....Tl on Figure 4-.
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Chapter III - CULTU?JI.1 RESOURCE DESCRIPTIONS

A. Site J~alyses

A total of seven historic cult-..rral resource sites
is situated in the general project area. Five of these

\

sites are either in the -potential construction corridor
(A"R'ltC 270U/1 and 2) or are partially "rithin the corridor
(.AERC 38111/1, 2, a."1d 3). These fiye endangered sites are
indicated on Table 1.

":Based up,on the de.finitions of cul-tural resou:rce
significance (see Chapter IV), none of the seven historic
sites listed in Ta-Dle 1 are considered eligible fQrno!iination
to the National Register 0;[ Historic :PlaceS (1a~) based upon
an archeological evaluation. TDe sig-pificance of these sites
is prOVided on Table 2. Site 381g/1, the Utah No, 1 Mine is a
potential cand.idate for no!tination to the I-t?.EP, based upon
the aYailable historic inioTmation on the Hine. This site has

The
sf tes are not conside:::-ed as haYing NRE? potential. Tne

Nicolitus HiDe has been rated a eRRS :5-3 )·,hile the t",o cabin
foundations were originally rated at tlle equivalent ofCrtRS:S-4.
ShOUld additional historic data upon these :four sites prOTide
information indicating that any site has a -greater cu.1tu.:!:'al
value than i1resentlyas·signed, the site rating will be
adjusted accordingly.

Site locations are sho\·m on Figure 3. This map can
be coordinated. with Figure 2 to deIi30nstrate the spatial
Z'elatioI.!sl1ip of' these sites totbe corridor zone. Ad.ditional
information on these sites is proYided in the site re]?orts
"lhich axe being :prOVided to all relevant go"Vernmentagencies
as an appen.dix to this report.
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*Sites situated in the corridor zone whichCQuld be
directly affected by transportation cor=idor develop:::tent.
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B. Cor:parati'Ve Resource ,Analysis

0:[ the iiye sites situated in the transpission
corridor zone, and therefore susceptible to adverse affect
during the construction period, site 381N/1, the Utah No. '1. ,
Mine, is the most important. The Utah No. ~ }'1ine was
originally begun between 1875 and 1880 when it was kno\'t'Il as
the K'Ud Creek Nine.. This mine "opened on the Castlegate tAl

coal bed.. The south of the mine is at tipple heigb.i; above the
:r-ail.road., and in 1920 the coal, which was then being mined for.

t; .

railroad use, was du.m}led from the mine cars without screening
into railroad cars. This mine was idle for many years after
it \'t'al:?0pened and the vlorkings are less extensive than those
of tne other old. mines ofthedis-trict U (Spieker 1931:96).
Extensive sur.face 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

2:lQ. ::-l.fD'D::'e acc-..=ulations situated be ~W'een the railroad.. track
and the paved highway.

o/'1e Green Canyon Sa\.,.-rnill site ··(AERO 38tN/2) includes
a cement foundation and wooden rails for the log track. A
.cottaland an abandoned roadbed are associated with this site
Which lies behind the Valley Camp of Utah of1'ices ..

The Nicolitus Mine site·(381N/3) includes two portals
situ.ated on Doth the east and ""est slopes of :Pleasant "Valley ..
'This site is sItuated. at the mouth of E9c1es· Canyon an:i is
visible tromthe highway.. The mine portalS were opened in the
early 1~20s byJoh:n Nico.lit'Us and were worked1'or about. five
years. "Joe 'Williams obtained the lease irom l~icolitus and
'wo:rked the portals in 1931 and 1932 but witllouts'Uccess.
Wi;Lliamssubsecl.'uently sold the lease to John Stone :for $1100,

44



who unsuccessfully solicited, John Staley and Joe :Podbevsel: to
reopen the mine. The mi~e was never again worked because the
veins were too thin to be profitable. No coal "','.3.5 ever sold
f:r:-om the cine (personal interviews conducted with Tom Biggs
and Jo~ Staley in Scofield on August 29, 1980 by V. Garth

Norman).

Sites AERC 270U/1 and 2 include two historic cabin

£oundations situated on the north :r:-idge at the mouth of Eccles

Canyon~ . These sit~s were originally recorded -in 1979 by .AEH.C

whilE:' consulting'; £or Coastal States Energy Company (CSEC-79-2).
Both sites are liJ:n.ited, consisting of stone alignments and
minimal construction waterials. No trash area was discernible.
Both sites may have been teoporary campsites utilized during
the construction of the .....'est port.:!l of the }ficolitu3 Nine

(381lV3) •
No prehistoric cultural resource sites or isolated

artifacts have. been observed or recorded in the general project
locality.
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Chapter IY - EV..A..I10ATIOnS J.SD REC01-1}31illATIOSS

A. Hesource Significance 'E......-aluations:

An evaluation of site significance for the four
sites situated within the mine plan permit area is presented.
in Table 2. Here the site quality indicators are presented.
with a statement on site condition. Theiield assessment of
signi.ficc...Tlc e utilizing the CPJlS system is pro"Vided in the
fouxth column. T'lle CR.."'\S system is best e::;rplained bYQ.uot·ing

t·

irom ~he Eil1 deiinItion sheet:

Cultural Resource Ratin.2 System

T'ne following criteria are established as guidelines.
The:Bureau recogni~es that the assignment of a
particular rating is a professional judgment; however,
the ratiOTIqle of these judgments will beexplicit?-:r
documented as part of the eYaluation proc.ess.
l.n:~ ~ ::> :> ......p., .. ::>~" 0"" -~.01.1"""'-(·S1· S·2 ~":t Sf.) ... · - 'h--;-";"-5'-" ::-- .... -:- .. -.7· .l.c::." __·c. ' ... ~ :'-:" .. ~o ec::.c....
s:..::e 2.cc:::=:.~rlg VO 'tne follow~ng gu.~c.e.L,l.:1es ana recoro.

.• ~-,. ~ 1""400 -
~- - -;::, - I;" "0""""" o· . _ .....v~ _ .-..J-..._· w - -. ,,-

st. -51 sites are those sites which are
,o{orthy-of preservation in situ. . In general, they
axe sites in -relatively good comiition with
integroity ("poth internal and external); and are
u..'!1iq1.le •or representative; and/or have associations
with iIilportant events or personage.s; andlor have
yielded, or hayea clear potential for yielding,
highly significant scientific .or educational
information •.

82. S2sitesare those sites which contain
important scientific or educational data but yet
are not worthy o~.preseJ;'"Vation..in situ. They' are
generally notparticuJ.arly unique, re:presentative,
nor .dotl1ey.have important associations_. Many
contemporary sites ;may be S2 s~tes<because, i3.ltno'Ugb.
they cannot be .• clearly aI).d immediat~lyassessed as
such, they may. become highly significant when
e'Valuatett froma:future historical perspecti'Ve•

. 53. 83 sites a:J;e those sites. whose main worth
are their potential :for contributing data in regards
to solving larger problems, such as !econstruction of

,
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3
4

4
2

CPJ\S
valUe Rating

P-oor

COrldition

Poor
, xoo:;:,

Poor
Poora, c, g, h

t'

g, h

Site Quality

Site Significance

270N/1 a, g

270U/1*
270U/2*
38HV1
(First ,mine

in area)

381N/2 '
(Saw mill
for 3811~/1)

381N/3

381N/4

~i~s Bi~a~ in the corridor zone which could be
d.iI'€ctly affected by trans,oI'atio:r~ COITic:.cr dE.:7elopment.

P3RC Quality indicators are:

a) size or layout is unique;

b) quantity and/or. ~uality of artifacts is unique;
c) indication of depth;
d) environmental location is ~~ique;

e) existence o£ unique artifacts, architecture,
art or structure;

f) condition is excellent ior preservation of
materials or data;

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

h) site is scene of an important event; and
i) .site is associated with an important person.
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TJaleo"'e:nviJ:'o:nments and hutna."'1use uatterns. T'nese
kindso:f sites generally show little concentration of
artifacts, :fewfeatUT.es ,IlO important assoG.iations,
and little or no uniqueness or representativeness.

54. 54 sites are those sites ,'rhien have
miIlimal info.rmation ;retrieval possibiJ..ities,or
which have:nointegrity, uniqueness, representati-veness,
or .no important associations.

No sites were accorded CRRS:S-1 significance.
Only one site is rated as CP..R5:S-2 while one site

is of CR.RS:S-3 value .. The remaining·two sites havebeen'give:l
<

aCHRS: S"'4rating. "
The site (J...E..'!'W 381H/1) has been gJ.:ven an 8-2

value based on· the potential tor additional information through
archeological excavation. 5hou14 :future research on anyone
of these sites provide new data.relative to significance, the
CRRS rating will be appropriately upgraded•.

E. 2-Ta-::'c::a:!. Register Criteria of Eligibility:

Application of the l'~ational Register Criteria of
Eligibility, defined under 36 CF'R 60.6, to each of the ,fo'UX
sites that are situated in the mine plan "peI'lIlit area provides
the follOWing. ini"ormation~

a) None of the four. sites ~s associated with
events that have made a significant contribution
to the broad patterns of our history; .. or
b ) none of the four sites isassociatedvriththe
lives of persons significant in. ourpast,;.or
c) pone of.thefour sites emoodiesthe clistinGtiye
characteristics ofa type, period, or method of
construction, or.represents the work of a master, or
possesses high artistic values, .. or represents a
signi!icantand distinguishable entity whose components
may lack individual distinction; and,
d)site')B1H/1 could yield information of value to

. the history of the region.. Lxtensive surface
modification of this site, however, precludes the
Utah mine from consideration as an ioportant and

48
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Discussion of Impact Potential on Cultural Resource Sites

intact 1:'-istoric site.. Any info::.wation of value to
t21e history of the region 'dould have to be obtained
through oral history research and t.hroug..li.
archeological excavation..' This site should,
therefore, be considered as meeting the standards of
crite:cia "d" of 36 CPR 60.6.. The other three sites

..(270U!1, 2, and 381N/3) are not eligible u-T'lder the
criteria outlli1ed above.

C.

Direct impact, i.e., project-related distu=bance of
the .four cultural resource sites located adjacent to the

potential disturbance. zone could result during surface
modification for road and conveyor belt line development.
The cabin foundations (270U/1 and 2), the TItah RD. 1 11i::.e
site (38,\N/1), and the sav:mill site (381N!2) can be easily

avoided during the construction period. The -endangered west
portal of the Nicolitus 11ine (,81 H/3) .is of marginal historic
value and disturbance could occur without causing a loss of
valuable information or historic materials.

Indirect impact of these four sites through

va~dalism can be considered a minimal threat to their historic I
value. P~y valuable or useful lumber or construction materials

. which provide an identity to these sites has already been
removed, discarded or destroyed on site.

Table 3 prOVides a summary of the ba~ic adverse
a.ffect potential for all seven historic sites situated in
the general project area.



*sites situated in the corridor zone

Cultural Resource Impact Potential

2

2

2

2

2

2

2

F.i~'rp
Rc~~t:>"!"'p",cp

Marcb 10, 1982

Vandalism

Vandalism
Coal' :Hine

Development

Vandalism
:transmission

Corridor
Develo-c:aent &
Vandalism

Vandalis:J'

Indi:::-ect
1Jnl;act

Ho

liTo

Possible
No

Possible
rossit·le

Possible

Table 3

Direct
1m:D~ct
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D, Reconmendations

AERC recommends that ""heneve:::- possible, site
avoidance procedures be iDpleme::1ted as a Deans of prese::-ving
the historic resources of the general area (see Table 3),

Should total destruction of anyone of these sites becoDe
necessary, a complete pho~raphic documentation of the site
should be conducted prior to disturbance.

A:t3.C would also recommend that an archeologist
be present to monitor the disturbance of a:Ily large trash
areas or midden accumulations. since such localities could
contain historically diagnostic artifacts,
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Valley Camp Attorneys are currently working on providing
information to be included within this appendix.
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2. Tne conveyor heao chutes, re=lcim !~~~=l feete= c~~~es

a~: vi~ratDr fee~er discharge chutes s~oll be totally
e:lc~osed anD lflEintained ii, goo!: ope:a:::1g contiti:XL

533-6108
August 17, 1981

STATE Of UTAH"

DEP_-\RT?\·1El\T 0 f HEALTH
DIVISIOK OF ENVIRONMENTAL HEALTH

15G ;rest t'onh Temple. P.O. Box 2500. Salt Lake City. Utah 8t.J lO.

5. T~e 2.2 rr~les of haul road shsree ~it~ ot~E= cOG~anies

s:lc11 ~e paved no later tnan Se~ter.~e:- 1, 1982. ln the
i-,::ri:n, the road shall De che;:-lica:2.y s~abilized to
~:~:mize f~gitive emissions. A recc=d/loo of all
......~~ ... -..... "'''ci·,c': - '_... -_ --~ l ...c: "'n ..,-11 be,,~:c:,,'lI_n~s _.1 _.... .:.n= oc ..e, C,.IO ';)~ c,. .c O S,.e..

ke;: s"d ...aoe a,,'aila:le to tne Executi ·...e Secretary upon
:e::..:est.

~: Air Quality Approval Oroer
for Increase of Coal
Production

4. S-:c::<e: tLbe dust fla~s shall be re::la:ed as neeoed.

DeEr Mr. W~:teside:

1.. :~c conveyor hooe sections s~all be securely positioned
\I..~e~l t:ans;lon.in; cDcl an:;) :Ie li:;ir:~E'::)e~ in gooo
c~e:ating condition.

Alvin E. Rici;e's. DireC'lor
Room ~25 8:)1.533-6121

3. !:lE co~veyor skirwca:ds shall ~e ;::c.;:-e::ly position::.
~~E~ ~:anspD:ti~g coal a:1C ~e =:~lE:e~ as nee:.e~.

On April 3C, 1981, the Executive Secreta:-y p:i:.lished is notice
of intent to siJprove you:- increase in coal ;:::-obuction from
1.2xlOc tor:s/year to 2. 25xl06 tons/yes!. Tne 33-cay public
:O:7:r.-en: ~e:ico ex~i=ej 0;: ~=Y 3D, 1951 an-::) no corrrnents WE-:e
re:::ivej~

This air qLiality approval oreer aut~orizes the increase in
productio!"l as proposed in yow: notic~ of iiiten~ octed l,IarCh 26,
1°8' \<'1' -... .....,1: :01 '0"'1'no con~""; one: ..,., _ n '-.1 I L. J_ J _nl_ _- _-..: ..... ~_ - -'.

Trevor G. W~iteside

valley Csmpof utah, Inc.
Scofield Route

. Helper, lIT e4526
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Trevor G. h~teside

page 2
August 17, 1981

6. The unpaved sections of haul roads not covered in
condition US shall be chemically stabilized as
necessary with dust suppressive material. A record/log
of all· treatments including date, amount and location
shall be kept and made available to the Executive
Se~retary upon request.

7. All conveyor transfer points shall be equippeO with
water sprays.·

8. The opacity of the crushing plant baghouse shall not
exceed 20%. The .ba~ouse shall be maintained in good
operating condition~

9. No visible emissions, except from internal cori'lbustion
engines, shall exceed 20% opacity as per Section 4.1.2,
Utah Air Conservation Reoulations (UACR). Visible
emissions from diesel engines shall not exceed 20%
opacity except for starting motion no farther than 100
yards or for stationary operation not exceeding t.~ree

minutes in any hour accord~ng to Se~tion 4.1.4, UACR.

10. All surge bins for loading of trucks or railroad cars
shall be equipped wi~~ a telescoping chute to ~inimize

the fall distance of the coal.

11. Total annual production of coal fro;:) :he two rrJ.nes and
crushing plant throughput shall not exceed 2.25xlC5
tons without prior approval frorn the Executive
Secretary according to Section :;.1, UACR.

12. The Executive Secreta=y shall be 'notifieo I'ihen monthly
production reaches full capacity as a cO::1plian=e
inspection is required. .

You are considered a minor source for p:.=p~ses of the PSD
regulations and will not require a permit f:-o:rl EPA/Region
VIII. Ho.....ever, for State purposes you are a major source.
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Trevor G. ~~teside

page ::;
August 17, 1981

According to Section 3.9, UACR, a fee for the cost associated
with processing this permit is required to be paiO to the State
of utah upon receipt of this approval order. The final costs
are attached. . .

~
SinCer~elY'.....~

. ~. ;I~~~ Iv'

. Brent. C. Bradfo .
Executive Secre~arv. ~

utah Air conservation CO~Hittee

DR:jw
cc: So~theastern District Health Dept.

EP~ Region VIII (D. Kircher)
enclosure
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1.0 INTRODUCTION AND PROJECT HISTORY

The following report details the results of cover and productivity
data collection and analysis 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 Ut.ah 112 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 OSM. 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
propo.sed 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 112 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 112 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
growing 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 at 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 112 disturbed site.

2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
'1
I
I
I
I
I
I,

I­
I,
I~:

Ie
I,
l

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 112 site was identical
to that used for the Belinasites with one exception. Transects at the
Utah 112 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. forbesvs. 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 conditions.

3
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2.3 Sample Adequacy Determination

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

~here:

nm = minimum number of samples needed,
x = estimated sample mean,
s = estimated sample standard deviation,
t = value from t-table for a given probability level (1.645 for 90%

confidence), an~ <

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 enc0untered 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%, E1YJIl:us junceus at
3.7%, and Agropyron smithii at 3.4% cover. A. trachycaulum, Circium
vulgare and an unknown forb each haduless than 1.0% 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 E1YJIl:us 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 14.3% and 10.5% cover, respectively, resulting in a total
average ground cover of 92.0%. Eleven species were ..encounteredalong the
ten transect lines. ~. glomerata was the dominant specie on this site
providing 35.6% cover. !. pratensis had 15.4% cover followed by ~
smith!!, !:. trachycaulum, Medicago sativa, and Salsola .tall with 9.3%,
1;0%, 1.9% and 1.1% cover,·respectively. Species having less than 1.0%
cover included Bromus inermis,.!: junceus, Astragalus sp., and £.:. 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 invading forbs.

5
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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; i = 67.2; s = 7.554).

~. 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 3.1% produce~ n6table cover •.. Of the remaining five species
encountered, moss accounted for 2.1% cover while B. inermis, E. junceus, M.
sativa, b. tridentata and Picea engelmanniieach 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 furbs.

Few seedheads were observed on this site though the speci.es 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 o~fnia.ft1reseedneadsIsbeHeved. tol,e a :tl1nctiono£fhe ..
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.
~. glomerata (4.6%), A. smithii (l.5%), and P. pratensis (l.0%) were the
most notable of these species. The remaining eight species (Agropyron
dasystachyum, A. trachycaulum, B. inermis,...!:. 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. Developingseedheads 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 ex = 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.

t-

Fifteen 'quadrats were sampled 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-a.v-e.rage-.production-p.erc-O..-5-meter-quadI'at-_was-1-23.•-1.7~-----­
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 quadrat.s would have been sufficient for sampling
(i = 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 (i = 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 61.2%,
respectively. Be1ina siteG, 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. Dacty1is glomerata was
the dominant specie on Beli-g.a sites A and B and a major component on the
other site sampled. Poa 'pratensis was the dominant specie on the Utah 112
site and showed excellent performance on Be1ina sites A and B. Agropyron
smithii, though never a truely dominant species, performed comparatively
well on all areas with the exception of Be1ina Area B. !.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. ElY!Jlus junceus was a notable 'C"Omponent on
the Utah 112 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 Be1ina site A.

Species diversity ranged from seven to twelve species over the four
areas sampled. Be1ina Area G, which had the lowest total'flora1'cover,
showed,the highest diversity. Belina Area B, with nine species counted
within transects, appeared to be supporting a significant number of
invading species. Most notable of these arePhlem.!2. (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, Medica.go 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 into 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. Be1ina 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 e:¥perienced
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.
E:¥isting 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 t~, be no reason, based on these. data, why the
material stockpiled shouid not be considered acceptable seedbed material
for use during revegetation of the Utah #2 and Belina disturbances.
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