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Dezr Mr. Writesige:

!
|
. !! = On April 3C, 1981, the Executive Sscretary pu:;isb?d z notice
- i of intent to approve your increese in cozl zrocuction from
i 1.2x10€ tors/year 1o 2.25x106 tons/vesr. Tne 30-cey public
cocmment pericc expirsd on May 30, 1581 and np comments were

- Supe=
AT eTd YTV,

This air quelity spprovel orcer esuthorizes the inc;e
proguction 2s proposed in your notice of intent cele
1981 with tne following congitions:

l.. Tne conveyor hoos sections shall
wIED TTaNsSporting coel enc Se mein
cozreting condition.

sescurely positiored
ceinec in Qooo

&
.

i ' ; s £ e ooe T od
= : 2. Tne conveyor heas chutes, recleaim tonnsl TeeCer chutes
it . . M - .o . - ~% % ~y
i enc visretor feecer cischarge chutes shall be totally
: 4 3 » -4 . 5 = -~ -2 o2 e S
i enclosed eng meinteined in goor epereting concition.
3. Tne conveyor skirtboerds shell be zocoeoly positiones
wIER TTENSDpOriing coel anc Se Isplilses as MeEdeC.

4. Stecker tube dust Tlzps chzll be reclaced es neecec.

oag sharsg wiitn other comsanis

{

f 5. Te 2.2 miles of naul 1

5 nell be paved no leter tnen Ssoterces 1, 1982, In the
~tzriam, the roef shzll pe chemicaily stebilizes teo

: Zirimize fupitive emissions. A reccrS/log of all

E reetments inclucing cete, emount end locstion shell be

T e-T end maoe evellenle to tne Txecitive Sscretary upen

B gcuest.
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August 17, 1981

10.
11.

12.

The unpaved sections of haul roads not covered in
condition #5 shall be chemically stabilized as
necessary with cust suppressive material. A record/log
of all treatments including date, emount and location
shzll be kept and made available to the Executive
Secretary upon request.

All conveyar transfer points shall be equipped with
water sprays.

The opacity of the crushing plant baghouse shall not
exceed 20%. The baghouse shall be maintzined in good

operating condition.

No visible emissions, except from internzl combustion
engines, shall exceed 20% opacity zs per Section 4.1.2,
Uteh Air Conservation Regulaztions (UACR). Visible
emissions from diesel engines shall not excees 20%
‘opaCity except for starting motion no farther than 100
yards or for stationary operation not exceesding three
minutes in any hour according to Section 4.1.4, UACR.

All surge bins for loscding of trucks or railroad cars
shall be equipped with a telescoping chute to minimize
the fall distance of the coal.

Total annual production of cozl from the two mines and
crushing plant throughput shall not exceed 2.25x105
tons without prior epprovel from thz £xecutive
Secretsry sccording to Section 3.1, UACR.

The Executive Secretery shzll be notif
production reaches full capzscity zs &
inspection is requireo.

eg when monthly

ie
compliance

" You are considered a minor source for purpases of the PSD

regulations and will not recuire a permit from ZPA/Region

VIII.

However, for State purposes you sre z mzjor source.

~T4R.
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According to Section 3.9, UACR, a fee for the cost associated
with processing this pcrmlt is required to be paio to the State
of Utah upon receipt of this approval orger. The finzl costs
are attached. _ '

Sincerely,

Brent C Bradfo

Executive 5°CIBL=IY
Utah Air Conservetiion Committee

DR: jw

cc: Southeastern District Heslth Dept.
EPA Region VIII (D. Kircher)

enclosure
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DlViSlOﬂ Of MELVIN T SMITH-DIRICTOR

) . 20? WEST 26D SOUTH
Janvary 7, 1981 : State HlSTOFy SALT LAXE CITY, UTAM 84101

UTAM STATE HISTORICAL SOCIETY) TELEPHONE BO1/533-5758

James W. Smith

Division of 0il, Gas and Mining
Department of Natural Resources
1588 West North Temple

Salt Lazke City, Utah 84116

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

Déarer. Smith:

The staff of the Utah State Historic Preservation Officer has
received your letter of October 24, 1980. The staff, having
reviewed the submitted report by Archeoldgical Environmental
Research Corporation, entitled "Archeological Surface Evaluations in
the Skyline Project in Carbon and Emery Counties,” has determined
that the report is adequate to determine mitigation of impacts of
the proposed operations on historic and cultural resources. Because
of the limited number of resources and the described no adverse
‘effect upon them in the Skyline Mine project, it is felt that this
report could satisfactorily be submitted as part of a mining program
as outlined by the Memorandum of Agreement between the Division of
State History and the Division of 0il, Gas and Mining.

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

The Office of Surface Mining has pointed out some serious problems

. with this report and others. The Preservation Office of Utah would

like to suggest to 0il Gas & Mining and the Office of Surface Mining
that a meeting be set up to determine some specific guidelines that
can be dealt with on a systems basis rather than individual cases.

-60-
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Should you need assistance or clarification, please ‘call or write James™
L. Dykman, Cultural Resource Advisor, or Wilson G. Martin, Preservation .
Development Coordinator, Utah State Historical Society, Preservation
Development, 300 Rio Grande, Salt Lake City, Utah 84101.

Sincerely,

Melvin T. Smith
Director and
State Historic Preservation Officer

JLD:3jr:C942CB

cc: Office of Surface Mining, Attn: Bill Killiam, Brooks Towers, 1020
15th Street, Denver, Colorado . 80202 .
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INTENSIVE ARCHEOLOGICAL SURFACE EVALUATIONS
| IN THE |
PROPOSED WHISKEY CREEK CANYON-PLEASANT VALLEY
PROJECT
IN
CARBON COUNTY, UTAH

Mine Plan Applicant:
Valley Camp of Utah, Inc.

(Coal Mine and General Service Facilities
laztive to Belina #1 and #2 and Uiteh #12 Mines)
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F. R. Hauck, Ph.D., Principal Investigator

Report Prepared by:
- P, R, Hauck,and D. G. VWeder
ARCEEOLOGICAL-ENVIRONMENTAL

~ RESEARCHE CORPORATION

PAPER NO. 21
September, 1880

Salt lake City, Utsh



ABSTRACT

_ In the summer of 1980, the Archeoclogical-

Environmental Research Cdrporation conducted an intensive
cultural resource evaluation for Valley Camp Coal Company
of Utah in the Pleasant Valley-Eccles Canyon locality south
of Scofield, Utah. The survey consisted of a corridor
evaluation extending from the proposed mine facilities in
Whiskey Canyon to the Utah No. 2 Mine location.,

A total of seven historic cultural resource sites
is situated within, or adjacenf'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 wminimal criteria. of
eligibility under 36 CFR 60.6.

ii

L]

R N e
i t /

N TN TN EE NN e



Abstract. « « « ¢ o o o
Tadle of Contents . . .

List of FiguTesS « « o« »

of Contents

- e e s e ¢« o .
l Iist of TableS: o o ¢ ¢ o ¢ o o o o o o ¢ o
. Chapter I - Introduction: « « ¢ ¢ o o ¢ ¢ o &
l A, General Data. o o o ¢ o ¢ o ¢ o o o @
» B. Environment and Tocality « . « « « &
' ' C. Prehistory and Eistory of the
RegioNe ¢ o ¢ ¢ o ¢ ¢ ¢ ¢ o o o o o &
. D. _Previocus Investigz 1ons e e o o o e o
l E. Research Desigh « « v & « o ¢ o o o @
Chapter II - Methodology. . + + « « + &« o 4+ &
I L, Tield Research. . « ¢« « ¢« « ¢ o ¢ .« .
?' B. I=2boratory ReS€&8TCHh . v « ¢ o o o« o &
I C. Aixtifzct Inventory and Analyses . . ,
‘ Crhezpter III - Culitural Fesource Descripiions.
I A, Site Analyses . « « « o ¢ o 4o ¢ 0 o o
: B, Comparative AnalysesS. . ¢« « « o ¢ « o«
. Chapter IV - Evaluations and Recommendations.
l A, Resource Si'g:?ii‘icance Zvaluztions . .
= B. National Register Criteria of
' ELigidility o o o o v 4 0 o 0 o 0 o s
C. Discussion of Impact Potential on
> Cultural Resource Sites « « . ¢ & o &
l D. Recommendations . . « ¢« ¢ ¢ o o o o o

Bibli Ograph)’l LI 4 L L » L4 L) . 1 4 [ ] * L d * L] * L] *
A—Ppendi x; L 4 . L ] . * L ] s L4 ] L L4 L 4 - * [ g L 4 * .

Site RePOTES. v ¢ ¢ v v ¢ ¢ 4 o o o @

i1

48

49
51
52
62 -



List of Figures

General Iﬁap of PI’OjECt ATeC8, o o o o o o o o e o

General Map of Survey Area and
Land Ownership in Project Area . . « ¢ o ¢ « &

lap of Historic Sites in FProject

Area * [ L L 4 L 4 L] L 4 L ] L 4 [ 4 o L ] L [ 4 * . [ 4 L N . *

"CifaC'tSl{e‘tCheS.....-.._c.......

iv

Page

37
40

R N BN EE ) W N N B R BE En tE EE e
# h : } ! . i



[}

”’

'S 'EE N N N R TR S Em Em a ‘
| P . L . ey
. Sl Ui N EE IE I EE
. . ' '
) .
:
. .
»

q.

2.
3.

TList of Tables

Cultural Resource Site Summary., « « « o o
Cultural Resource Site Significance . . .
Cultural Resource Impact Potential. . . .

Page
43
47
50



Chapter I - INTRODUCTION

A. General Data on the Project

In the spring of 1980, the Archeological-
Environmental Research Corporation (AERC) of Salt lake
City was contacted by Vaughn Eansen Associétes, a Salt
Iake City consulting firm, on behalf of Valley Camp of
Utah, Inc. and contracted to perform an intensive.
cultural resource evaluation of mine portal areas,
transportation corridors and service areas relative to
the development of mine facilities in the Whiskey Canyon-
Eccles Canyon-Pleasant Valley locality of Carbon County,
Utah. Mine permits involved in this locality include
Belina #1 and #2 and Utah 7#2. Vaughn Hansen Associates
(VH) in conjunction with Valley Camp of Utah, Inc., desirous
of preparing a mine plan application for submission to
federal and state authorities, reguested that cultural
resource evaluations be conducted within the .potential
subsidence zone which would comply with pertinent government
legislation, i.e., Executive Order 11593 "Protection and
Enhancement of Cultural Environment"™ (Federal Register,
Vol. 36, No. 95, May 15, 1971), and "The Archeological and
Historical Data Conservation Act of 1974", which is an
amendment of "The Reservoir Salvage Act of 1960" (74 Stat.
220). PFor additional information, plezse refer to the mine
.plan application prepared by Vaughn Hansen Associztes.
AERC's field evaluations within this project area
commenced in the summer of 1975 when F. R. Hauck began
conducting proposed drill location evaluations for Valley
Camp but in association with Sanders Associates, a consulting
firm with offices in Kaysville, Utah. AERC's consulting for
Sanders Associates (see report for June 13, July 17, .0ctober 13,
November 28, 1975 and July 17 and August_-23, 1976) featured ' '
|
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specific evaluations:made within the general Scofield
locality although no'evaluations were actually conducted
within the present project area. :

| Beginning in September, 1978, AERC began consulting
for Coastal States Energy Company upon the Skyline Project
which is situated on the west and adjacent to the Valley
Camp project area (see Figure 1). Reports on AERC
investigations in the Coastal States project area were
furnished as CSEC-78-1 (10/2/78), CSEC-79-2 (7/23/79),
CSEC-79-3 (8/10/79), CSEC-79-5 (9/18/79). In 1979, AERC
conducted an intensive surface eYaluation of the floor of
Eccles Canyon extending from the mouth of that canyon on the
west into the National Forest lands (see CSEC-79-2),  That
survey includes the entire floor of Eccles Canyon which will
be included in the present mine plan permit application.
Durvng these preliminary cultural resource evaliwa tions, only
zl resource sites were reccrded in the general

T ouiter
H-vh-—
m
T

locelity, ese sites included two historic cs eampsites
AERC 27OU/1 and 2, and one historic mine portal, service
area, AERC 270K/1. All three sites are situated in Eccles
Canyon; however, only the first two sites, 270U/1 and 2,

need be considered in this report. Site 270N/1 is adjacent
to the Nationzal Forest boumdary up the canyon from the Valley
Camp project area. No other cultural resources in the Eccles

Canyon-Whiskey Creek locality had been recorded prior to

-—.ﬂ
viil €
-

4 wm:

AERC's surface evaluations being reported in this document.

From July 22-25, 1580, AERC personnel conducted
intensive evaluations of the Whiskey Creek corridor and an
extension of the Eccles Canyon corridor running north from the
mouth of Eccles Canyon along the west bench of Pleasant Creek
to the existing service area at the mouth of Green Canyon.
Some four historic sites were recorded during this recent
survey. Thus, a total of six historic cultural resource sites
are situated within the Valley Camp mine plan permit area.

2
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Pecormendations concerning site significance and mitigational
technicues relative to those six sites are provided in this
Teport. '

A1l surveyed areas relative to the present mine
permit are situated oa privately owned lands ahd no

lan
deral antiguities permits have been procured to conduct

the- 198

H g
(4]

research,

The resource inventory erea for the 1980 research
involves about three miles of transmission corridor of 60
meters in width extending from the northwest quarter of
Section 30 in Whiskey Creek north through the center of
Section 15 into the bottom of Eccles Canyon and then east
through Secticn 18 into Pleasant Valley ard north in
Section 17 to Section 8 and then east to the Utch No. 2 Mine
locaticzn in the northeast quarter of Sectiom 17, Township 13
South, Range 7 Zast, Salt Lake Base and Meridian, At special
reguest froo Valley Camp, AERC personnel also examined the

(&}

Nicolitus Mine, the CGreen Canyon sawmill site and the Gibson
Mine, a1l located in Pleasant Valley but outside the
transmission corridor, This project area is situated about
two rmiles south of Scofield, Utah, with the eastern corridor
paralleling Uteh State Highway No. 96 in Pleasant Valley.
h

d, Utah, U.S5.G.S. 15 Minute topogrzphic map shows

¢

e
ct area,
11 field notes and site data are filed at AERC
headquerters in Bountiful, Utah., Site repoxrts are being
"subzmitted to 21l relevant state and federal agencies as an
appendix to thls report. Artifacts collected during the
survey are being curated at the Museum of Peoples and
Cultures a2t 2righam Young Un1vers1ty in Provo, Utah

L

. =nvironment and Locality

The rroJect locality is situated in several narrow
canyens whickh drain northwards into Scofield Reservoir via
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.Ecclestanyon Creek and Pleasant Valley Creek. The general
elevation of the project area ranges beiween about 7750 feet
at the Gibson Mine to'ébout 9200 feet at the head of Wniskey
Canyon.

The high elevations in the project area have a
strong effect on the local climate. The precipitation amounts
to about 30 inches annually, dbut most of this precipitation

falls in the form of snow since the May to September precipitation

is only eight inches (Utah Water and Power Board). ZElevation

and exposure also determine. the freeze free growing period
which is as low as 20 days per year at the highest elevation,

but not greater than 60 days at the lowest elevations.,

The surface geology of the piojeét locality is
relatively simple. The majority of the canyon'sklower surfaces
consists of an exposure of the Cretaceous age Star Point
a formation of marine, deltaic and beach deposits

~

-2 and
=
By

- e '
om
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stene 2xd shzles, Above the Star Point is
e

trfd

- -
Iy
-

% Tawk Group, z Cretaceous age deposit_which_
consists of sandstone, mudstone, shale and coal.

The high elevation places the project locality within
+the Montane floral ecozone, but topographic factors create a
mosaic of different plant communities. In the Montane ecozone,
the following arboreal specles are typically present in the

project area (Johnson 1970):

Common Arboreal Species

Limber pine Pinus flexilis
Engelmann spruce Picea engelmannii
Blue spruce Picea pungens
Subalpine fir Abies lasiocarpa
White fir Abies concolor
Douglas fir ] Pseudotsuga menziesii

Rocky Mountain
Jjuniper Juniperus scopulorum



Common juniper , Juniverus communis
Mountain mahogany Cercocarpus ledifolius
Aspen Populus tremuloides
Serviceberry Amelanchier spp.

Due to topographic factors, the east-facing side znd bottom
of ‘Whiskey Canyon are predominately aspen whereas the west-
facing side is a mixture of evergreen species,

The floral community along the Pleasant Valley Creek
bottom include mixtures of willow Salix sop., sagebrush
Artemisia tridentata, rabbit drush Chrysothamnus nzuseosus
and grasslands grading into mountain shrud communities.

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

Order Insecifivora

Shrews Sorex spp, -
Order lagomorpha
| Pika Ochotona orinceps
White-tailed ’
- jack radbbit lepus townsendii
Snowshoe rTabbit . Lepus americanus

Cottontail rabddbit 'Svlvilaggs nuttallii

Order Chirontera

Myotis spﬁ,
Silvery-haired bat Lagionycteris svop,
Big brown bat Eptesicus spp,
Red bat Tasiurus svp,
Long-eared bat Corvnorhinus spp,

. Big free-tailed bat Tadarida spp.
Order Rodentia

Squirrels Citellus svp,
Chipmunks tamius sop,
T
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Northern pocket

gopher Thomomvs talvpoides
Beaver' . Castor cznzdensis
Western harvest
mouse Reithrodontomvs megealotis
Mouse Peromyscus
lMeadow mouse Microtus spp,
Wood rat = - Neotama cinerea
Big jumping mouse Zapus princeps
\ Porcupine Erethizon dorsatum
Marmot Varmota flaviventer
Order Carnivora '
Coyote Canils letrans
Wolf - Canis lupus
(formerly in area)
Red fox Yulves fvlva
Gray fox Urocyon cinereocergentens
G:iz:ly tear Ursus horridbilis
(fermerly in zrea) T
Black Dear Ursus americerus
Ring-tailed cat Bassaricus astutus
Ermine Mustela erminea
Long-tailed weasel  Justela fremata
Marten Martes cezuring
Badger ' Texidea taxus
>triped skunk Mephitis mephitis
Spotted skunk Spilogale gracilis
Canada lynx - Iynx canadensis
Bobecat anx_zuini
Mountain lion Felis concolor
Order Artiodactyla
Elk Cervus canadensis
Mule deer Odocoileus hemionus
Mountairn sheep i densi

(formerly in area



The montane ecozone also supports a wide variety
of avian species, some of which are summer migrants. Some
of these species, according to Eayward et 21 (1976) include

the following:

Tocal Avian Snecies

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

Yellow-Dbellied
sapsucker

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

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

_Piranga Judoviciazna (summer) l

Sitta canadensis (summer)
Repmnlus satrapa
Regulus calendua

Dendroica coronzta (summer)

Tachveineatz bicolor

Machveineata thalessipa (summer)
Troglodvies.zedon (summer)

Parus etricavillus

Sphyrapicus varius

Picoides pubescens

Colaptes auratus
Svizella passerina (summer)
Carvodacus cassinii (summer)

Pheucticus melanocephalus
(summer)

" Contepus sordidulus (summer)

Sialia currucoides (summer)
C s gultatus

Accipiter gentilis I
Accipiter cooperii :
Buteo jzmaicensis l

Aguila chrysaetos
Bubo _virginianus
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Those species which migrate into the area from out of the
state are indicatei as summer residents. The other species
are present during the entire year but generally migrate to
somewhat lower elevations during the winter months.

C. Prehistory and History of the;Region

The variety of human cultures which have inhabited
the project region can be examined from several perspectives.
The temporal continuum extending over a range of 12,000 years
involves such diverse groups as the early prehistoric bdig
game hunters, the archaic hunter-gatherers, the semi-horticuliural
Fremont, the Shoshonean bands, the early historic explorers
and fur treppers, the Mormon colonists, the cozl and cattle
barons, the final influx of farmers, smzll town settlers, and
merchants. Man's social and technologicél variations mirror
the complexity of economic means used %o exploit the necessary

. . K - - ar ot
~ig crznging ogicel system.

rescurces o his changzing ecclog
The Prenistoric Pericd
The prehistoric periecd within the project region can
be subdivided into four main temporal phases: Paleo Indian,
Archazic, Fremont and Shoshonean.
PATIEQ INDIAN PHASE
X The Paleo Indian phase began at approximately
12,000 B.P, and terminated by about 7000 B.P., and is generally
divided into three subphases which are ¥nown 2s the Ilano,

‘Folsom and Plano cultures (Jennings 1974:81).

The Ilano culture was characterized by the bunting
of mammoth during a time period dbetween 12,000 B.P. and
10,000 B.P. Since the Llano culture has been defined primarily
from the excavation of mammoth Xkill sites, very little is known
about the overall subsistence activities of this culture.
"Evidence of the Ilano 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 can"bé used confidently to infer the
presence of the Lléno hunters. Clovis points, in association
with mammoth remains, have been found in New Mexico, Oklahoma,
Colorado, Arizona and Wyoming. ‘

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

tates. ' - .
| Within the project region of Utah, no characteristic
Llano sites have been foungd, aithough several isolated Clovis
points and one fluted point site have been revorted. An
isolated Clovis point was reported from Sevier County, Utah
(Tripp 1966). Gunnerson (1956) performed z test excavation on
a small rockshelter in Emery County (42Em8) from which a local
collector had obtained a Clovis point. The test excavation
did not, however, recover any additional Clovis points, An
unusual fluted point very closely resembling the Cumberland
fluted points commonly found east of the Mississippi River was
found by an amateur collector in the San Rafael Swell and
reported by Hauck in 1979 (42Em677).
~ ‘The Folsom culture (ca. 11,000 B.P. o S000 B.P.)

immediately followed the Ilano culture, but several differences
'in subsistence and artifacts allow a clear distinction to be -
drawn. Although the primary evidence of the Folsom culture is
also from kill.sites, the fauna hunted and the projectile points
used are different from the Ilano culture. The Folsom point is
a lanceolate, fluted and usually eared projectile point
generally smaller and thinner than the Clovis point. In
addition, the Folsom point is associated at kill sites with the
extinct Bison antiguus. ' |

11



Folsom kill sites occur predominantly within the
same region as the Llano core area but isolated Folsom
points are not as widely distributed as Clovis points,
Isolated Folsom points are almost entirely limited to the
High Plains immediately east of the Rocky Mountains. 4

~ total of 11 Folsom points has. been found in Uizh but only

one of these, found by an amateur collector somewhere in the
San Rafazel Swell, is known from the project region (Tripp
1967).

The Plano subphase of the Paleo Indien phase extends
from ca. S000 B.P., to 7000 B.P. The Plano culiure, like the
Llano and Folsom cultures before 'it, was economically partially
dependent on large game, bison in particular. HO&QVE&, the
Plano culture is characterized by a great diversity of
projectile point types. Plano culture projectile points are
typically lanceolate, precisely flaked and non-fluted.

A new hunting technigue also became widespread during

‘é‘-\a Clpeme meth—ho o Tz Hdurneied 17 ne smp=3 1 $
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ed the driving of a2 herd of bison over the -

N edge of a cliff or arroyo in order to injure or kill the bison.

Evidence of Plano culture inhabitation is predominately
limited to the High Plains east of the Rocky liountains. The
presence of Plano cultu;e hunuers in Utah is not widely

acknowledged.
The presence of Paleo Indian cultures within Utah was

minimal even during the ILlano subphase and tended to decrease

‘with time. The slight Paleo Indian utilization of Utah can

possibly be tied to the relative scarcity of the large game
species 1n Utah compared to the Great Plains east of the Rocky
Mountains than on the eastern side and, a2s 2 result, the |
large herbivorous animals utilized by the Paleo Irdian
cultures were present on the Great Plains in con51derably

greater numbers.

12



ARCHAIC PHASE
Because of the relatively arid conditions of Utah

znd the Great Basin, large mammal hunting was not a viable
sub:istence technique in that area, The Great Basin and
adjacent Colorado Plateau of eastern Utah were occupied at
en 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 wutilization of caves and rockshelters by Archaie
cultures in Utah has resulted in good temporal sequences for
the entire Archaic phase. Radiocarbon dates from Danger Cave
(Jennings 1957) verify human inhabitztion of the Great Basin
as early as 10,000 B.P., but the artifacts retrieved from the
lowest levels of Danger Cave are not diagnostic of any

recognized culture group.
In addition to Daznger Cave, Fovup Cave (Aikens 1970)

in the Great Basin, Sudden Shelter (Jemnings, Schroedl, Bolmer
1980 ) in the southern Weasatch Mountains and Cowboy Cave
(Jennings et 21 n.d.) in southeastern Utah, have all supplied
important data pertinent to the development of a cultural
sequence for the Archaic inhaditants of Utah. The Archaic has
been divided into three phases based on changes in projectile
point types. S ;

The Xarly Archaic Period begins at épproximately
8500 B.P. and continues until about 6000 B.P. Subsistence
during this period was based on generalized gathering and

' hunting techniques. A large variety of pleni, animal and
insect resources was utilized. EBunting was primarily limited
to deer and mounntain sheep although antelope and bison were
also utilized. The trapping of rabbits and smzll rodents was
also-an important source of protein,

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

13
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is ¥nown that the spear thrower (2tlatl) was +the implement
used for hunting. The atlatl was used with a two or three
component shaft and stone dart point throughout the Archaic
phase, The Early Archaic Period was characterized by four
types of dart points, the Pinto, Eumboldt, Elko and the
Northern.Side Notch (Holmer 1978). During thistime period,
the Elko point type had a limited areal extent confined
primarily 4o the northeastern Great Basin and the northern
Colorado Plateau, The Pinto and Eumboldt points, genmerally
found in close association in archeological contexts, had
the same distribution as the Elko points, but are a2lso found
in sites in southern and central Idaho at this time period,
The Northern Side notch point had a very wide distribution
during the Early Archaic ‘period encompassing the northern
Great Basin, Columbia Plateau, Northern Colorado Platezu and
Great Plains, | L
The Middle Archaic Period began about 6000 EB.P, and

- @ S o —

nled zbout 4300 B,P. Subsistence technigues and ihe
utilization of caves were the same as during the Early Archaic
but dart point styles changed and a2lso diversified. Dart

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

it had been during the Barly Archaic period. Although the
Rocker Side-notched and Sudden Side-notched points were limited
in their distribution to central Utah, the McEean lanceolate and
San Rafael Side-notched styles had wider distributions including
the Great Plains at this time. Another pointstyle made its _
appearance during the Middle Archaic, the Gypsum point (Holmer
1978). This point style was very common in the southern Great
Basin and northern Colorado Plateau and continued to be utilized
through the end of the Late Archaic period.

14
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The late Archaic period began about 4500 B.P., and I
ended at roughly 1700 B.P. Subsisience techniques were o
essentially unchanged from the earlier Archaic periods and I
the utilization of the Elko and Gypsum points styles was
continued although the latter siyle is generally limited in l
its occurrence to the southern hali of Utah, A{ the end of
the Late Archaic period, two new technological developments l
occurred which mark a significant change in prehistoric B
subsistence patterns: +the introduction of corn and the dbow I
and arrow. o

Evidence of corm horticu'l‘curé in the latter part of i
the Iate Archaic period has been found at severzl locations: '
Cowboy Cave (Jemnings et 21 in preparation), Cottonwood Cave .
in western Colorado (Hurst 1948) and Clyde's Caverm in central '
Ttzh (Winter 1973, Winter and Wylie 1974). - At 211 three |
locations, corn caches were found which dated generally between l
1600 B.P, and 2000 B.P. The very late portion of the Lzte ‘
Archaic period also witnessed the advent of the bow and arrow. '
At Cowboy Cave (Jemnings et 2l n.d.b), Rose Springs srrovheads
were recovered from the uppernost level and were dated about '
1700 B.P.

The entire Archaic phese is characterized by a -
gathering and hunting subsistence mode and a2 sequence of dart .
point styles which have been defined through the analysis of
excavated cave and rockshelter sites. Transient habitation l
_of these caves during the annuzl migratory round is the most
widely accepted interpretation of the Archaic subsistence l
pattern. -

The atlatl was the universal Archaic bhunting implement
until the very last centuries of the Iate Archaic period. -
However, the advent of the bow and arrow around 1700 B.P. does
not seem.to have eliminated the utilization of the atlatl '
during the late Archaic. Gypsum dart points continued to be -
manufactured even after the appearance of Rose Spring arrowheads l
at Cowboy Cave (Holmer in Jennings et al n.d.).
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addition, Anasazi tradewares are considerably more prevalent
in the Fremont culture sites than in the Sevier culture sites,
The unnamed plains-derived culture of nar thern and
northeastern Utah existed from about 1300 to 650 B.P. (Madsen
and Iindsay 1977). This culture was dependent upon hunting
of bison and the collecting of wild plants. The dwellings
are normally shallow basin structures without any clear
evidence of the type of superstructure utilized. Unlike the
coiled pottery of the Sevier, Fremont and Anasazi cultures,
the unnzmed culture produced pottery by the paddle and anvil
technigues. It is important to note that there is a
considerable spatial overlap oi the unnamed culture and the
Fremont culture traits in {the northern portion of the latter's
distribution., There is insufficient data at the preséut‘to
determine whether the spatial trzit overlep is due to zlternate
occupation, simultaneous occupation by the £wo cultures or a

~combination of tThese two possibilities,
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ctivities among the Sevier, ¥remont and
wnnened cultures are evident Irom the many varieties of smezll
arrowheads which have been recovered from excavations. Small
stemmed cormer motched (Rose Spring) arrow points sre present in
the earlier phases of all three cultures, dbut after about 1100
B.P., numerous regional veriants developed. Side noich arrow
point styles (Bear River Side-notched and Uinta Side-notched)
were common in the northern part of Utah while Parowan Basal-
notched and Bull Creek arrow point styles were common in the
southwestern and south central portions of Utah respectively.

The Bull Creek poinis are of particular interest because they are
found in high frequencies at both Kayenta Anasazi sites in
southern Uiah and Fremont sites along the east side. of the
Vasatch Mountains (Coombs Village, Bull Creek sites, Snake Rock -
Village, 01d Woman and Poplar Xnodb) and probadbly indicate the
reciprocal exchange of males for matrimonial purposes (Holmer
and Veder 1980).
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Dart points, the Elko series and Gypsum, in
particular, are also found in association with Fremont sites.
This association has been used by Schroedl (1976) to verify
the indigenous development of the Fremont culture from Archaic
antecedents. Dart points, during the Archaic, were used as
both projectile points and knives (Weder in Jennings.et al
n.d. ) but their function in the Fremont context has not
yet been evaluated. . )

In reference to Utah, the Mesa Verde znd Kayenta
variants of the Anasazi culture are of partiéular'importance.
The Szn Juan Anasezi culiure was centered around the Four
Corners area where Colorado, New lexico, Arizona and Utah meet,
The Kayenta Anasazi inhabited the extreme southern periphery
of Uiah from the San Juan River west to central Uizh. As has
already been noted, Kayenta influence is particularly evident
in a2 narrow band of sites running from Coombs Village northwards
past the Henry lMountains to the Snzke Rock Village site adjacent
to Interstate 70 on the east side of the VWasatch Platezu,

SHOSHONEAN PHASE -
The Shoshonean populations, who were the sole
inhabitants of Utah at the time of Euro-American contact, have
been in the northeastern Great Basin region since approximately

650 B.P. Their origin has been the subject of considerabdle
coniroversy, however. Several hypotheses have been expressed.
One hypothesis maintains that the Shoshoneans came
~from the southwest of the Great Basin at about the time of the
dispersal of the Sevier, Fremont and Anasazi agriculturalists
(Madsen 1975b and ILamb 1958). Gunnerson's hypothesis (1962)
states that the Fremont, Sevier and Virgin cultures were
Shoshonean peoples who had taken up horticultural and ceramic
techniques diffused from the Anasazi but later reverted to an
Archaic subsistence style after a climatic change which made
agricultural subsistence technigues unproductive.

17
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Regardless of which hypothesis is correct,
Shoshonean groups (Ute, Paiute, Shoshone and Bannock) were
irhabiting the Great Basin into eastern Utah at ca. 4.D. 1300
roughly coincident with the disazppearance of the Fremont and
Sevier cultures, ‘

The Shoshonean subsistence pattern was quite similar
to the Archaic adaptation. Smz2ll familial bands were engaged
in a2 gathering and hunting subsistence utilizing a wide
variety of nondomesticated plant, memmal, and insect species,

Very little archeologicel evidence is available for
this time period. Two characieristic artifact types can
generally be associzated with the Shoshonean occupation of Uiah,
The bow and arrow wes utilized for hunting and a Type of
arrowhead, the Desert Side Notch point, has been correlated
with the Shoshonean occupation (Eolmer and Weder 1980), The
Shoshoneans also utilized ceramics to 2 small degree.

- Shoshonean ceramics are easily distinguished from Sevier,

—~ecort and itrzsezi wares by tThe former's relative crudeness,

n ceramics are typically thick walled, have large

)

-'tempef _artlcles, are.poorly smoothed, exhibit little

decoration.and have béen fired in an uncontrolled or oxidizing

- atmosphere,

The Protohistoric Period

The prehistoric Shoshonean occupation of the
termountain West continued up to and through the period of
Furo-American contact. The Indian groups inhabiting the area
of eastern Utah within which the project locality is situated

came to be called the Utes, '

PRECONTACT

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

18
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Ynown as the Utes, Southern Paiutes and Chemehuevi. Although .
there is little archeologicél evidence, the Utes probadbly I
were characterized by a social organization and subsistence i
mode quite similar to all of the other aboriginal groups in the I
Great Basin and Colorado Flateau. The Utes were pedestrian
gatherers and hunters who utilized a relatively large area of
western Colorado and eastern Utah (Steward 1974). l

The Utes were grouped into loosely organized bands
consisting of extended families. Leadership was present only' l
for subsistence task groups. The Utes could be reliadly
distinguished from the other contemporary a2boriginal groups l
only in terms of linguistic differences.

Group territoriality was developed only in a '
statistical sense, A particular Ute band might consider a -
certain area as a home, but the seasonal round of. each band
was highly variable from year to year. The area with which any .
band.was most familiar was not exlusively utilized by that ,
band. Intermarriage among the various Ute bands tended to '
maintain lirguistic unity dut blur the definition of territorial
homeland for any particular band, Except for those Utes who l
were utilizing the aguatic resources around Utah Iake, local -
populations were small and mobile (Steward 1974). l

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

resulted in the first contact between the Utes and Euro-American
groups. The relationship which developed between the Utes and '
the Spaniards was consistently friendly and resulted in the
spread of the horse among the Ute bands, WVWhen the Utes obtained g
the horse, & change in their subsistence occurred. The l
equestrian Ute was able to travel more widely and more effectivel
and concentrate on bison hunting (O'Neill 1973). li
" The utility of the horse was strongly mitigated by
environmental factors, however. The maintenance of a large
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horse herd required substantial supplies of grass whick
generally limited the advantage of the horse to those ereas
where grass was plehtiful such as western Colorado, the
Uintah Basin and 2long the western slopes of the Wesatch
Mountains. The supply of grass also determined the
distribution of the bison, The horse was, therefore, noz

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

Colorado were able to support their horses whereas those
bands in Utah, eastern Utah in particular, were unadble to
utilized the horse effectively and were more likely to ezt
2 horse than ride it.

Considerable trading activity with the Utes wes
occurring during the 17th and 18th Centuries. . Of
particular importance was slave trade (O'Neill 1973). Thne

tes were able to conduct slave raids on neighboring trides
(especially the Navajo) because of their eguesirian st
They then exchanged their slaves for horses and otkher
goods, Whether the slaves were exchanged with traders
travelling into Ute territory or were driven by the Utes
Spanish settlements is unknown because of the lack of
documented evidence. Until the 1770s, there was little
official Spanish interest in the territory of the Utes,
However, at that time, King Charles III of Spain decided
that an exploration of the areas north of Santa Fe would be
beneficial to Spanish control., His developing interest was
a reaction to the growing influence and ex?lorations by the
ﬁritish and French in the West., Charles III felt that it
was important to emsure control of trade by the Spaniards
since he considered the British and French traders as a
threat to Spanish rule (O'Neill :373).

The first documented Spanish exploration of the area

north of Santa Fe was the Dominguez-Escalante Expedition of
1776-1777. This expedition was also the first officially

20



sponsored exploration, the purpose of which was to find a
route between Santa Fe and the Spzanish settlements in
California. Although.the expedition was unsuccessful in
reaching its goal, it did extensively explore the
territory occupied by the Utes who, in all recorded instances,
welcomed the Spaniards,.

A trail was eventually established between Santa Fe
and California which came to be known as the Spanish Trail
The origins of the Spanish Trail are obscure;
however, this trail was probably utilized in prehistoric times
as evidenced by its association with archeological sites.

147E CONTACT = '

Beginning in the early 1800s, the fur trade became
active in Utah, The Arze-Garcia expedition iraded for furs
with the Utes at Utah lake in 1813 and soon thereafier trappers
began to actively exploit the area., ZEtienne Provost was a

tne Cheotezu-~DeMun exploration of 1815 to 1817 and
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primarlly within Ute territory. He was subsequently killed by
the Utes near the site of the city which now bears his name,
Prove (0'Neill 1973). |

| During this time, more detailed information on the
Shoshonean peoples of the area was recorded, In particular,
specific Ute bands are mentioned. with reference to their
respective territories., Within the project region, the
Weeminuche band conducted its yearly rounds (O'Neill 1973).

The Adams-Onis treaty of 1819, which gave Mexico

its independence, resulted in an influx of Americans to |
Santa Fe. Most of the Americans came to engage in trapping..
The newly arrived trappers caused a considerable increase in
traffic along the Spanish Trail and an increase in competition
for the available fur resources. This competition was not
welcomed by the Utes, who were no longer consistently

friendly with the Euro-Americans.,
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Although there were a large numbder of independent

_.Xrappers operating in Utah, their activities have not been

well documented. Antoine Robidoux was an important trapper
who by 1824 was operating nfimaviWy in the Uintah Mountains.
William Ashley and Peter Skene Ogden were trapping in the
northern Ute territory during the summer of 1824 and,at about
the szme time, Jedediah Smith was exploring eastern Ute
territories to evaluate their trapping DOuentlal (O'"Neill
1973).

The growing traffic along the Spanish Trail had an
important effect on the local Ute bands, Vakarza, a
Tumpanuwache leader, became quite'powerful in the 1820s by
conducting horse raids in southe;n California and returning
to Utah by way of the Spanish Trail (Iyman and Denver 1870).
He enhanced his power and wealth by exacting tribute from
travelers along the trail and by the trading of stolen

horses az=d Pahvent and Paiute slaves (0'Neill 1973). 1In
addition, ¥Wekasz and his band actively engaged in fur itrapping.
By the late 1830s, there was considerable comue ition

for the fur resources of Utah and western Colorado. Robidoux
established a permanent fort and trading center in 1837 near
Whiterocks' in the Uintah Basin to capitalize on the beaver-
laden streams of the Uintah Mountains.

The prosperity of the fur trade was not destined to
last very long, however. The fierce competition over trapping
areas led to widespread disruptive conflicts and, most

'impo:tantly, the demand for furs used to make the beaver skin

hats which were fashionable in Burope and the eastern United
States declined rapidly about 1840 as the fashions changed.
Fort Robidoux was burnmed in 1844 by the Utes who apparently
blamed the trappers for the declining value of thelr furs
(O'Nelll 1973; Lyman and Denver 1970).

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

activities with Santa Fe began to dwindle with the decline

in the horse and slave trade, The termination of Mexican
control of the area in 1846 and the subseQuent loss of
contact for slave trade into Mexico (Lyman and Denver 1970)

were very disruptive to fthe relationships existing between
tah and Santa Fe,

’ During the declining years of the fur trade, the
largest invasion of Ute territory occurred. 3Beginning in
1847, Mormon pioneers began to move into Utah and rapidly
swelled their numbers through immigration} At first, there
was little conflict with the Uted because the major Mormon
settlement, Salt Iake City, was on the periphery of the Ute
territory and the earliest Mormon expansion was %0 the north,
In 18438, Fort Utah (later to become the town of Provo) was
founded near Utah Iake on the traditional caipsite of the
Tumpanuwache band. Since the Tumpanuwache band, still
under the leadersip of Wakara, had been forced to revert to
their earlier mode of subsistence due to the decline of the
fur trade, their utilization of the resources around Utah
Iakxe became of vital importance. The conflicting interests
in the Utah Ilake vicinity escalated into a series of raids
and counterraids during the 1850s which became ¥mown as the
Walker War. In the end, the Utes were forced to leave the
valley and moved east across the Wasatch Mountains (0'Neill

- 1973).

were being gradually forced to split up into small bands and
resume a subsistence mode similar to the precontact pefiod.
Some of the bands, however, chose to raid Mormon settlements
- and farms to obtain cattle so that they could avoid
starvation., These raids became more prevalent during the

1860s., Raids were conducted on the Mormon settlers west of

the Vasatch and the Utes returned to the unsettled areas
east of the Wasatch with the stolen cattle (0'Neill 1973).
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Although several bands were responsidle for these raids,
one man by the name of Black Hawk became the focus of the
blame for all the ralalng.

. The areas east of the Wasatch Mountains remained
under Ute domination for several years. A Mormon attempt
10 colonize at lioab was undertaken in 1855 but the lormon
settlers were harassed by the Utes and forced to return to
Salt Leke City. It was not until 1877, by which time the
Utes had been removed to the Uintah Reservation, that Mormoxz
colonists were zble to safely settle east of the Wasatch
hountalns (O*'Neill 1973).

The H‘SuO*lC Perlod

The history of the east-central cozal areas of
Utah begins with the exploration and colonization efforis of
the Spanish during the last guarter of the 18th Century. Bast-
ceptral Utah was first explored and mepped Dy the Dominguez-
Zsczlenves Zxpelition of the 1776-1777 in its eiforis <o
tisz 2 line of communication between the Spanish
tlements of New Mexico and Monterey, Calvfornla (Miller
) .

Though the Dominguez-Escalante Expedition failed to
achieve this end, subsequent atiempis from the New Mexico
settlements and the travelings of Spanish and American fur
trappers, traders arnd frontiersmen.resulted in a connecting
route known as the Old Spanish Trail (Miller 1968:Map 20).
Along this route, which came up from Santa Fé through the San
Juan country, across the Colorado River at Moab,over the Green
River at the present site of Green River, across the San Rafael
Desert into Castle Valley, then smath through Salina Canyon to
southwestern Utah and southern California, passed thousands of
horses and numerocus trading, trapping and Indian slave trade
expeditions (Miller 1968).
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By the 1830s, the trail was well established, »porticas

of its route being followed in 18535 by explorer, John C,
Fremont and go#ernmént surveyor, John ¥W. Gunnison, who repcrtei
several sets of well-worn tracks near Green River where
Interstate 70 presently runs. Other sections of the trail
still remain near the Big Hole VWash in Emery County. The
primary route of the 0ld Spanish Trail, plus divergent trails
to Utah Lake,rFort Robidoux and Fort Kit Carson, brought tre
first extended contact into the project area (Miller 1963:

Map 20).

Though forts and trading posts were scattered
sparsely through southern and central Utah, the first attecpts
at organized setitlement were undertaken by the Mormon Churech,
In 1855, the Elk Mountain Mission passed southward through
Castle Valley to the area of load inten&ing-tc establish a
percanent settlement, but Indian hostility forced a quick
retreat., The combination of hostile Indians, the desolzzte
appearance of the region, the krdships involved'in securl ng
sufficient water for irrigation and doubts about the quality
of <the soil caused further attempts at colonizatién of the
eastern area of what was then Sanpete County to be dropped for
over 20 years (McElprang et al 15949:16).

4Lt a priesthood meeting at Ft. Pleasant on
September 22,. 1877, encouragement was given to settle Castle
- Valley; soon after 75 men from Sanpete Stake were called wit
Christian G, Iarsen as leader, Very few responded, however,
because  of the aforementioned reasons., Orange Seely was
subsequently given the responsibility of superintending the
founding of settlements and another call for colonizers was
issued by the Church in the fall of 1878, Some of the
earliest settlers of the area who dwelt in dugouts in hills or
washes until'log houses could be erected were Elias and Jorn
Cox, Ben Jones, William Avery and Anthony Humbel. By tkhe Zall
of 1878, the crops were sufficient and the situation stable
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enough for the families of these men to join them, a sure.
sign of an intent to remain (McElprang et al 1949),

Work progressed on the agricultural settlements of
Castle Valley and roads were built through the Waszich

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

Additionally, in the fall of 1878, the ?Star—Mail Route" was
opened between Salina and Ouray, Colorado; it followed the
paths of the Old Spanish Trail and the "Gunnison" Trail of
vears before (McElprang et al 1949:19-21). Imn just three

years the towns of Castle Dale, Wilsonville, Ferron, Green=-
river (Blake), Huntington, lewrence, Molen and Orzngewill had
been established and the Legislative Assembly in February, 1880,

‘created Emery Coutny, which embraced all of present-day Carbon,

Emery and Grand Counties (Lever .1898:593).
Though the project region was settled for its
agricultural aidd grazing possibilities, it was the area thai

o
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inspired ective settlement and set the mining-dominated
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industmizl Tese that central and eastern Utah retzins 1o the
. ,
present.

‘ The first recorded discovery of coal in eastern
Utah was by the Gunnison Expedition of 1853 (Powell 1976:13)
when they located deposits of coal approximately three miles
east of present-day Emery. The isclated location of the
Gunnison find, coupled with the hope that the deposits already
discovered at Coalville and Wales wounld prove sufficient for
the territory's needs,'caused Gunnison's discovery to be
forgotten. The subsequent failure of the efforts at Wales to
produce good coking coal,and the Union Pacific Railroad's
monopolization and price-fixing on the deposits at Coalville,
caused a re-evaluation of the potential coal producing areas
east of the Sanpete settlements (Powell 1976:13).

. . As a result, the first effort to exploit the newly
found eastern coal deposits was undertaken in 1875~at
Connellsville in the upper reaches of Huntington Canyon. The

26



FPairview Coal Mining and Coke Company was organized by men
from New York, Salt Lake City and Fairview., Eleven coke ovens
were constructed and the coke was hauled by wagom into
Springville. The expense involved with the hauling and the
questionable quality of the coke produced caused the failure
and abandonment of Connellsville by 1878 afiter only three years
of operation (Powell 1976:13).

' ‘The next development of coal resources was begun
in the Pleasant Valley area, also in 1875. The Pleasant
Valley Coal Company, headed by Milan O. Packard, constructed a
vagon road from Springville up Spanish Fork Canyon to Pleasant
Valley coal lands in 1876; 1877 saw the o?ening of the Number 1
Mine in Winter Quarters Canyon (Powell 1S976:14). A narrow
gauge rail line was completed from Springville through Spanish
Fork Canyon in October of 1879 by the FPleasant Valley Railroad
Company as the-haul to Springville by the wagon road occupied
four days in good weatinher while in winter the road was
impassable. This Pleasant Valley area proved to be extiremely
productive, The first three large scale mines in eastern
Utah were established in this area when the Mud Creek Mine was
reopened in 1882 followed by the 1884 opening of the Union
Pacific Mine at Scofield just east of Winter Quarters (Powell

1976:15).

From the earliest times, the railrbads sought to

control the supply of coal in the 'terri‘cory, e.g., the Coalville '
resources and Union Pacific Railroad's contirol over that source.
During the early 1880s, the Denver and Rio Grande Railroad was I
extending its lines from Colorado through Utah. Though
~originally graded through Castle Valley and Salina Canyon, the l
Toute of the railroad was altered, going through Price and '
Spanish Fork Canyon and thus taking in the Tich coal areas of
what was to become Carbon County (McElprang et al 1949:22), l

' Further expressing its interest in easterm Utah coal,
the Denver and Rio Grande Western (Denver and Rio Grande's Utah
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holdings) purchased the independently owned Fleasant Valley
Railroad Company and Pleasant Valley Coal Company in 1882,
Shortly thereafter, Union Pacific Railroad Company (UPRR)
penetrated the Pleasant Valley area in order to protect its-
threatened monopoly onm Utah coal (Powell 1976:16). The UPRR
formed the Utah Central Coal Company in 1882 and bpened the
Union Pacific Mine near Scofield in 1884, With the Denver and
Rio Grande's Pleasant Valley Cozal development'(1882), the
establishment of Utah Fuel Company in 1887 and the creation of
teh Central Coal of Union Pacific, the rzilrocad companies
almost totally dominated the ownership and production of the

tah mines until the early 1900s (Reynolds et al 1948:1G65),

In 1888, & mine was opened 2t Castle Gate on the

Price River near the mouth of Price Canyon. In about 1899, 2

- new mine began operations at Sunnyside Jjust 24 miles east of
present-day Price at the base of the Book Cliffs, The

Sunnyside Number 2 Mine 2lso began its production in 18S9 with

tThe cczl obtainsd there, e&x also at Castle Gate, being
wtilized for coking purposes (Powell 1976:17-18).

In 1906, the first of the cozl operations which
would remain free from railroad control began production at
Eenilworth, three miles east of Helper. This enterprise was
financially backed by James Wade and F, A, Sweet and was
called the Independent Coal and Coke Company because of its
unigque ownership status. Sweet, one of Utah's most prominent
coal aunthorities, also opened a mine on the middle fork of
Miller Creek in 1908 and named the camp Hiaﬁatha (Reynolds et al
1948:213). This locality at the foot of Gentry Mountain, about
18 miles southeast of Price, was the scene of further coal
mining development in 1911 when Black Hawk mine was opened by
Brown and Eccles, Just a few miles to the south in northern
Emery County, a small wagon mine was purchased by'the Castle
Valley Fuel Company and the town, Mohrland, named from the
initials of the company's four major figures--liays, Orem, Heiner
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end Rice--was begun., Nr., W. H. Vattis undertook the last
development in this area in 1916 at Wattis, several miles
north of Hiawatha on the flank of Castle Valley Mountain,

The decade from 1911-1320 saw an increase in
activity in the coal regions of east-central Utah with many
new mines being opened in hitherto undeveloped areas within
the Utah coal producing regions, In 1911, Frank Cameron
prospected the region around Panther Canyon on the Price
River, and in 1514, the first coal was shipped out by the
tah Fuel Company which had leased the properties to
Cameron for development. Cemeron &also developed and opened
a small camp at the base of Castle Rock, about five miles
northwest of Helper, Tocated directly on the main line of
the Denver and Rio Grande Western Railroad, the camg'é name
was changed many times as was its ownership, Originally
imown as Bear Canyon, it soon was called Cameron, for its
developer, then Rolapp, and finally, Royal (Reynolds et 2l
1948:244). |

In 1912, Jesse Enight, one of the most prominent
men in Utah mining history, bought 1600 acres of coal land
west of Helper to provide coal for his smelting operations

in the Tintic District. His mine, at what eventually bdecame
¥nown as Spring Canyon, began production in 1913 and was the
first of many mines in the Spring Canyon District, one of the

most prolific coal producing areas in eastern Utah., Soon

after the establishment of Storrs (Spring Canyon), F. A. Sweet
' opened another mine in Spring Canyon at Standardville, so called
because it was considered to be the standard for the development
of future mining camps.. The year 1914 saw the opening of the
Iatuda Mine and camp'by Liberty Fuel Company while mines were

opened in 1916 at Peerless and Rains. The last mining

deyvelopment undertaken in the Spring Canyon District was Mutual
Coal Company's Mutual and Little Standard operations, begun in

1921 and 1925, respectively,
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The final major coal producing area to be opened
in east-central Utah was the Gordon Creek District, This
region had first been prospected in 1908, but was really
brought to prominence in 13820 by A, E. Gibson, the
superintendent of the Spring Canyon Mine. Mines were
developed in this area up until 1925 by Consumers Mutual
Coal Comparny, National Coal Company and Sweet Coal Company.
The operations of all three companies ceased by 1950 (Carr
1972:81). ' '

After the development of the Gordon Creek area,
further work on the coal regions was undertaken in areas
that had been opened previously. "In 1922, Columbia Steel
Comrany opened a mine at Columbia near the location of
- Sunnyside in order to further exﬁloit the excellent coking
coz2l obtainable from that region. One very late development
0f the szme coal veins that supported the Columbia operation

%
m
n

initiated in Horse Canyon in 1942 by the United States

government o 2id steel procduction at its Gerzeva plant
(Reynolds et 21 1948:252). Both mine and steel plant were

taken over by U.S. Steel after WWII and continue in operation
to the present,

Most of the mines in east-central Utah continued
production through the heavy demand years of WwI and the
years of prosperivy thaf Tollowed but a combination of
overdevelopment; the increased use of other natural fuels,
rising costs associated with expensive underground haulage
and the Depression of the late 1920s and early 1930s caused
several camps to be abandoned. 'Among'the first mines to
succumb were the long exploited Pleasant Valley mines. Winter
Quarters, near Scofield, was closed down in 1828 while Scofield
and Clearcreek exberienced reductions of operations during the
early 1920s and 1930s, respectively. Rains was also forced to
cut back on operations in 1930, Despite these setbacks, as of
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1929, there were 22 coal mines operating in Carbon, Emery
and Grand counties, the production of these mines providing
$8% of the state's output (Sutiton 1949:852).

v Economic and production difficulties continued to
- plague Utah's coal industry during the decade of the 1930s,
forcing the closure of the Mutual and HMohrland mines in 1938,
World War II brought a temporary respite to the general
downward trend with many mines achieving their highest
production levels during the war years and immediately
thereafter,
‘ The decade of the 19508 signalled the end for a
great number of the eastern Utah c¢ocal mining operztioms as
the adaptation of coal for new uses was insufficient to keep
vace with this fuel's replacemeﬁt in many of its Traditional
roles. The increasing use of natural gas for heating homes
and heavy indusiry use and the railroad's switch to diesel
power were among the developments which severely hurt the cozl
industry. This bleak picture has drastically changed with the
advent of America's "energy shortage", and new technologies
for coal use in the fufture have caused an upswing in coal
production in ezst-central Utah. Mines which were closed, or
kept running with skeleton crews, have begun to increase
operations during the last decade and the possibility of a new
sustained burst of coal mining activily definitely exisis
(Alexander 1963:244-247).

D. Previous Investigations in the Region

Archeological research in the Castle Valley locality

began with the Claflin Emerson Expedition. In 1929, Noel Morss .

and Henry Roberts conducted explorations and limited test
excavations under the auspices of this expedition along the
Fremont River and as far north as the Muddy River in Emery
County. Morss! work resulted in the original definition of the
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Fremont cultural entity (Morss 1931, Gunnerson 196%). liorss'
description of Fremont sites north of the Colorado River was
an important contiribution fo the understanding cf the prehistoric
horticultural adaptation in the American Southwest.

With the exception of Reagan's description of the
large petroglyph panel in Buckhorn Draw (Reagen 1935), there
were no .archeological investigations in the Castle Valley
region for the next 15 years. Between 1952 and 1957, ihe
University of Utah conducted a series of surveys in order to
better define the nature of the Fremont occupation in Utah.
A large number of Fremont sites was located along the east
side of the Wesatch Plateau and several of the sites were
subjected to limited test excavations, including 42Ex25, the
Emery Site (42Em47) and Snake Rock Village (42S5v5). ZEach of
these three sites were Fremont habitations (Gunnerson 1957).
In addition to these Fremont sites, Guunerson also tested a

er on Silverhorn Yash (42Tz8) &s a resul® of

».

e s A t ol mrASandsd § oy =
rt that a fluted projectile point

resembling the Clovis style had been found eroding from the
shelter deposits., DTittle additionzl information was obtained
by the excavation, however (Gunnerson 1956).

In the 18708, there was a significant upsurge in
archeological activity in the Castle Valley region. In 1570,
three sites endangered by vandalism were excavated by the
University of Utah. These sites, Windy Ridge Village (422m73),
Crescent Ridge (42Em74) and Power Pole EKnoll (42Em75) a1l proved
to be Fremont habitation sites (Madsen 1975a) dating beiween
about 980 B.P. and 1260 B.P, ‘

During the following year, the University of Utan
conducted excavations at Clyde's Cavern (42Emi177). Clyde's
cavern was & locus of summer plant gathering activities during

the Iate Archaic period, but the majority of the cultural deposits

was shown to be the result of summer maize cultivation and wild
plant harvesting activities during the subseguent Fremont
period (Wylie 1972, Winter and Wylic 1974). .
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The next site to be excavated in the study area
was Joe's Valley Alcove (42Em693). During the sucmer of
1974, the United States Forest Service excavated this site
wnich had cultural strata, dated by both radiocarbon and
typological means, from the Farly Archaic, Iave Archaic and
Fremont Periods (E. DeBloois, personal communication), That
same summer, & University of Utah field school excavated the
Irnocents Ridge site, which proved to be yet another Fremont
hebitation locus (Schroedl and Hogan 1975).

During the early fall of 1975, the Antiquities
Section, Division of State History (Utah) conducted an
excavation of a small rockshelter as a part of the cultural
rTesource mitigation program for Consolidation Cozl Company of
Denver, Colorado, This site, known as Pint Size Shelter
(42Em625), had two main cultural sirata, one dated to the late
Lrchaic and the other dated to the early Fremont Period. 3Both
of these occupations were evidenﬁly the result of wild plant
procurement activities (ILindsay and Iund 1976).

ther Fremont habitation sites, loczted farther to

the south, have been excavated. These sites include Snake
Rock Village (Aikens 1967), Old Woman and Poplar Knobd (Tayler l
1957) and the 0ld Road Site and Ivie Ridge Site (Wilson and

Smith 1976). These five sites were all Fremont period habitatiaﬂl
although XKayenta and Mesa Verde Anasazi ceramics were recovered

at low frequencies indicating that there was contact with other I
cultural groups located further south, '

In a2ddition to these Fremont sites, a deeply stratifie1|
rockshelter (Sudden Shelter, 42Sv6) was found to contain
oécupational_strata spanning the entire Archaic Period, ca,. '
8000 B.P. to 3000 B.P. (Jennings et al 1980), The original .
site report indicated that Fremont diagnostics were present on
the site when it was originally documented, but these artifacts
were no longer rresent when the excavatiions were begun. The
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‘Sudden Shelter site is of particular importance to the local

prehistory and the prehistory of the easternm Great Basir and

northern Colorado Plateau because of its numerous well-defined

occupational sitrata which has allowed a fine-grain correlation
between certain diagnostic projectile point types and The
temporal phases of the Archaic period.

A test excavation of two heavily vandalized
rockshelter sites (42Em359 and 42Em360) in Cottonvood Canyon
conducted by AERC in 1979 seem to mirror the results of the
excavations at the nearby Joe's Valley Alcove. Radiocarbon
analyses have not yet been completed, dbut projectile point
correlations indicate that these two sites weTe occupied during
the Early Archaic'period, late Archaic and, most heavily, during
the Fremont period (Weder and Eauck, n.d.).

Since 1970, the level of survey intensity has
increased drastically. The various culiural Tesource inventories
during the 1970s have generally been the result of
~esouTce cdevelopment progrems and ere {00 zumerous o
sumzarize in the present context, Summaries of these
inventories performed before 1978 can be found in Sargent (1977)
and Hauck (1978).. The combined inventory results as of 1977
indicate that the majority of the culturally identifiadle sites
in {the general area are Fremont although Archaic Sites are
also well represented, Protohistoric Numic sites are present
but rare (Hauck 1979z2:110).

E, Research Design

AERC's research design which has been developed to

- aid in projecf planning and resource evaluation for the east

slopes of the VWasatch Mountain Range in central Utah include

the following factors:
i 1. The determination of presence or absence
of a continual sequence of Paleo-Indian, Archaic,
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1
'Fremon‘b and Shoshonean utilization of the project I
area and the local manifestations of these I
cultural phases wnen present;

2. the determination of presence or absence

of cultural materials which demonsirate the l
prehistoric utilization of drainages as access-

routes across the mountain range; l
3, the determination of whether any specific

ecozone contained a preponderé.nce’ of prehistoric I
cultural resource sites, thus deronstrating any

diversity of preference for different ecozones; ' l
4, +the determirnation of which types of

prehistoric cultural activity were conducted in

the project area based upon patterns in artifact l
associations or predominance oI particular

types of sites; l
5. the determiration of presence or absence of

early historic Euro-American habitation, l
trapping, trade or travel within the project

area; and l
6. the determination, on a regional level,

of whether the sites in the project area l
contained any remains, demonsirating local

interaction between the San Rafael and Sevier

variants of the Fremont Culture. I
_ Since all research conducted in the Eccles Canyon
locality has been oriented to identifying, recording and .
analyzing the historic and prehistoric remains within the project
locality, only marginal artifact collection and subsurface l
testing has been carried out. No floral, faunal, radiocarbon,
pollen or flotation specimens have been obtained for laboratory
analyses. Collections have involved only the retrieval of
diagnostic historic artifacts from the vicinity of the Utah Mine.l

i
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Chapter 11 - }MZTHODOLOGY

A. PField Research

During late July, 1980, an intensive cultural
resource inventory of a transmission corridor was conducted by
A¥RC for Valley Camp of Utah and the Vaughn Hansen Associates
consulting firm of Salt Ilzke City, Utah. This corridor is
associated with the Pleasant Valley-Whiskey Creek project area

located near Scofield, Utah.

V. Garth Norman, a staif archeologist with AERC,
was in charge of the field crew which included Monika Williams
and Bunny Melendez, JF. R. Hauck, president of AERC was’
principal‘investigatér. ) ,

The survey area lies between the 7750 and 9200 foot
elevetions ASL within several narrow canyons where surface
disturbance relative to transportation corridor development
is planned, TIocation of the potential construction zones and
the survey ares is shown on Pigure 3, .

The purpose of the survey was twofold. An intensive
evaluation of the Whiskey Canyon and Pleasant Valley corridor
segments was conducted to assess the presence and
significance of cultural resource sites which counld be
adversely affected by the developmenit. These two corridors
are linked by the eastern segment of the Eccles Canyon corridor
which was evaluated by AERC in 1979 under contract to Coastal
States Enpfgy Company relative to that company's Skyline Project

.Mine Plan Permit application.

The second part of the survey was a surface
examination and recording of three historic sites, all
situated in Pleasant Valley. Although two sites, the
Nicolitus Mine portals (AERC 381N/3), and the Gibson Mine
(AZRC 381 N/4), were evaluated by the AEZRC crew, they do
not lie within the transmission corridor and no projéct-
related adverse affect is planned for these sites.
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Their evaluation was considered importa:t in troviding a
omplete statement on the presence of importaant cultural
c

resources situated adjacent to the present proje

area,

A11 -“ventorled surfaces in Yhiskey Canyoh, Eccles
Canyon andé on the west bank of Plezsant Valley were examined
by team members performing parallel transects with personnel
Spacing renging between 15 &and 25 meters., In this menner, a

o

three mile long corridor of about 60 meters width was

‘intensively evaluated. Shorter intervals and zigzag

transects were utilized on specific locaulors jucged to be
of high site potential,
£ fotal of four historic sites hzs been recorded
1 and 2) include
out

b
orridor zone., These sites (ALERC 270U/
o ' € h of Eccles
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ZRC 381N/3) which are situated in Pleasant Valley
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Range 7 East. One mine portal on the licolitus site is
situated cn the west bank of Plezsant Creek en id, therefore,

lies within the corridor zorne. The remainder of this
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March 10, 1982

site is situazted on the east slope of Pleasant Velley and is

outside the potentizal construction zon

411 cultural resource sites were recorded, evaluated,

photographed, sketched and their locations marked on a

Scofield, Uten, 15 Minute U.S.G.S. topographic map. Site
. . <

reports will De provided to 2ll relevant agencies as an

appendix to this report.

B, Iaboratory Research

Ieboratory analysis of artifacts was minimal since

<

l_
<t

<t

2

1istoric artifacts were minimally collecied from only one
e (381%/1). No other artifact or ecofact collections were
J n

the 1979 survey when the
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4 uring the survey or dur
Bccles Canyon segment of the corridor was evaluated.
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1. Cne green wine bovtle manufactured in lMilan,
Itely, by the Fratilli Brance Company, This
ttle was manufactured using a three piece

1é, a technigue used in the United States

veen 1809 and 1885 A.D. The striations on the

dy of the bottle indicate & turn mold was used

or that portion, Twin molds were in use in the
United States between 1830 and 1900 A.D. These
fzcitors indicate that this bottle was probably
censtructed between 1880 and 1915 (c.f. Vlenneau

45-46).

2. ™70 pieces of a historic ceramic were collected
in which the trademark show D, MEAKIN Lid., ~==--,
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3, One fragment of a purple, square boitle was
collected which carries the trademark —-POLEON,
Olive 0il, |

4, One blue glass insulator was collected which
shows the trademark -ingray-42.

5. One brass, portable gas lantern top was
collected which has the trademark --0Y'S DROPPER,
Pat, 5.26.14, 1316,

6. One brown boitle rim was collected.

7. One steel spoon was collected.

8. OCne sguare bottle fragment was collected.
This fragment contains -the trademark -~FIC
SYRUP CO., __FIC, (PR)ODUCTS (INC.), --(O)R.

9. One wooden mount for an insulator was
collected,

ketches of the wine bottle and ihe drown boitle Tim

are shown on Figure 4,
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Mzrch 10, 1982

Chapter III - CULTURAL RESOURCE DESCRIPTIONS

A, Site Analyses

A total of seven Dlstorlc cultural resource sites
is _81uuauea in the generezl project area, Five of uh€=€
sites are either in the potential construction corridor
(AERC 270U/1 and 2) or are partially within the corridor
(AERC 381¥/1, 2, and 3). These five endangered sites are
indicated on Table 1.

Based upon the definitions of culbtural resource
significance (see Chapter IV), mone of the seven historic
sites listed in Table 1 are considered eligidle for nomination
to the National Registier of Historic Places (FNRHEF) based upon
an archeolcgical evaluation, THe significance of these sites
is provided on Table 2, Site 381X/1, the Utah No., 1 Mine is a
potential candidate for nomination to the NREP, based upon
the available historic information on the Mine, This site has

L J— ~eoT < -~ ) - N M. i, -
. SoD = ng (SBE C..La'“u by .Lv). Lhe OLneT ToTee

: by R VIS Lol Ta vLliE -

ﬂ!

-
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sites are not considered as having NREP potemntizl, The
Nicolitus Mine has been rated a CRRS:5-3 while the two cabin
foundations were originally rated at the equivalent of CRRS:S8-4,
Should additional historic data upon these four siies provide
information indicating that any site has & greater culturel

1

value than presently assigned, the site rating will be
adjusted accordingly.
Site locations are shown on Figure 3. This map can
"be coordinated with Figure 2 to demonsiraie the spatial
relationship of these sites to the corridor zone. Addiftional
information on these sites is provided in the site reporis
which are being provided to all relevant government agencies

[}

as an appendix to this report.
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AERC

Site Yo.

270N/1
2700/1%

2700/2% -

381N/1
381N/2

381N/3
381K/4

*Sites situated in
directly

Table 1

A——— ——r———

S e o N

Cultural Resource Site Summary

Site Tvyne

—-—— o

A

affected

Mine

Cabin, Stone
foundation

Cabin, Stone
foundation

Mine

Saw mill,
corral

Mine
Mine

Culture Land
Ovmership

Turo-Lmerican Private
Furo-American Privete
Buro-American Private
Furo-American Private
Buro-imerican  Private
Furo=imerican Private
Buro-American Private

- s o

the corridor zone which could be
by transportation corridor developzent.
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B, Corparative Resource Analysis

Of the five sites situated in the transmission
corridor zone, and therefore $usceptib1e to adverse affect
during the construction period, site 381N/1, the Utah No., 1
Mine, is the most important, The Uteh No. 1 Mine was |
originzlly begun between 1875 and 1880 when it was known as

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

coal bed, The south of the mine is at tipple height above the
Tailroad, and in 1923 the coal, which was then being mined for.
railroad use, was dumped from the mine cars without screening
into railrozd cars., This mine was idle for meany years after
it was opened and the workings are less extensive than those
the other old mines of the district" (Spieker 1931:96),
Extensive surface modificaiion in the site area conducted
during the past 100 years has altered much of the historic
nature of the site, Some historic foundation Tubble and

dezressicns are Tresently discernable as are limited trash
and rubblie accuzulstions situated beiween the railroad track
and the paved highway,

-

The Green Canyon Sawmill site '(AERC 381K/2) includes

a cement foundation and wooden rails for the log track. A

.corral and &n abandoned roadbed are associated with this site

which lies behind the Valley Camp of Uteh offices.

The Nicolitus Mine site (381N/3) includes two portals
situated on both the east and west slopes of Pleasant Valley.
This site is situated at the mouth of Eccles Canyon ani is
visible from the highway. The mine portals were opened in the
early 1920s by John Nicolitus and were worked for about five

years, Joe Williams obtained the lease from Nicolitus and

worked the portals in 1931 and 1932 but without success,
Williams' subsequently sold the lease to John Stone for $1100,
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who unsuccessfully solicited John Staley and Joe Podbevsek to
reopen the mine, The mine was never again worked because the
veins were too thin to be profitable, o coal was ever sold
from the mine (personal interviews conducted with Tom Biggs
and John Staley in Scofield on August 29, 1980 by V. Garth
Norman).

Sites AERC 270U/1 and 2 include two historic cabin
foundations situated on the north ridge at the mouth of Eccles
Canyon., - These sites were originally recorded in 1979 by AERC
while consulting for Coastal States Energy Company (CSEC-79-2).
Both sites are limited, consisting of stone alignments and
minimal construction materials. No trash area was discernible.
Both sites may have been temporary campsites utilized during
the construction of ths west portal of the Nicolitus Mine
(3818/3). '

No prehistoric cultural resource sites or isolated
artifacts have been observed or recorded in the general proiect
locality. '
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Chapter IV - EVATLUATIONS AND RECOMMERDATIONS

A, Resource Significance Evaluations:

An evaluation of site significance for the four
sites situated within the mine plan permit area is presented
in Table 2, Here the site quality indicators are presented
with & statement on site condition. The field assessment of
significance utilizing the CRRS system is provided in the
fourth column, The CRRS system is best explained by quoting

Ifrom the BIM definition sheet:

Cultural Resource Rating Svstem

The followipg criteria are established as guidelines.
The Bureau recognizes that the assignment of a
particular rating is a professional judgment; however,
the rationale of these Judgments will bve explicitly
documented as part of the evaluation process.

g (51 S2, s3, SA) to acn
ng guidelines and recor

bk n
clm |
U‘]

o

O

QM

13 1=
m M1

S1. 81 sites are those sities which are
worthy of preservation in_situ., In general, they
are sites in relatively good condition with
vntegrlty (both internal and external); and are
unigue or representative; and/or have assocza»wons
with 1mporuant events or personages; and/or have
yielded, or have a clear potential for yielding,
higbly significant scientific or educational

information, -

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

S3, S35 sites are those sites whose main worth
are their potential for coniributing data in regards
to solving larger problems, such as reconsiruction of
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Table 2

Site Significance

. CRRS
Site Ouality Condition Value Rating
270N8/1 a, g Poor ' 3
2700/1% ———— Poor 4
270U0/2% —— . Poor 4
381N /1 a2, ¢, g, h Poor 2
(First mine :

in arez) _

381%/2 - g, h Poor 3
(Saw mill
for 381X/1)
381N/3 g Poor 3
381N/4 g ' Poor : 3

*Sites situated in the corridor zone wnlch ceuld be

directly

affected by transporetion corrider development.

AXRC Quality lnaﬂcators are:

a)
b)
c)
d)
e)

f)

g)

h)
. i)

ze or leyout is unigue;

vantity and/or guality of artifacts is unique;
ndication of depth;

environmental location is unique;

existence of u_ique’artifacts, architecture,

art or structure;

condition is excellent fo* preservation of
mater;als or data;

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

site is scene of an important event; and

QW
$re

|.J

.site is associated with an imporiant person.
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paleo-environments and human use patterns. These
kinds of sites generally show little concentration of
artifacts, few features, no important associations,
and. little or no unigueness or representativeness.

S4, &84 sites are those sites which have
minimal information retrieval poscibilities, or
which have no integrity, unigueness, representativeness,.
or no important associations.

No sites were accorded CRRS:S-1 sighificance.

Only one site is rated as CRRS:5S-2 while one site
is of CRRS:S-3 value, The remaining-two'sites have been given
a CRRS:S-4 rating.

The site (AERC 381N/1) has been given an S-2
value based on the potential for édditional information through
archeological excavation, Should future research on any one
of these sites provide new data relative to significance, the
CRRS iating will be eappropriately upgraded.

' Naticzmzl Register Criteria of Bligibility:

- Lpplicetion of the Netional Registier Criteria oFf

l Eligibility, defined under 36 CFR 60.6, to each of the four
= sites that are situated in the mine plen-permit area provides
l the following information: ‘

i : 2) None of the four sites is associated with

events that heve made a signifiecant contribvution
to the brecad patterns of our history; or

b) none of the four sites is associated with the
lives of persons significant in our past; or

c) none of the four sites embodies the distinective
characteristics of a2 type, period, or method of
construction, or represents the work of a master, or
S possesses high artistic values, or represents a
s significant and distinguishable entity whose components
may lack individual distinction; and,

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

modification of this site, hovever, precludes the

Utah mine from consideration as an important and
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- which provide an identity to these sites has already been

March 10, 1982

intact historic site. Any information of value to
the history of the region would have to be obtained
through oral history research and through
archeological excavation, This site should,
therefore, be considered as meeting the standards of
criteria "d" of %6 CFR 60.6., The other three sites
- (2700/1, 2, and 381N/3) are not eligidble under the
criteria outlined above.

C. Discussion of Impact Potential on Culiural Resource Sites

Direct impact, i.e., project-related disturbance of
the four cultural resource sites located adjacent to the
potential disturbance zone could result during surface
modification for road and conveyor belt line development.

The cabin foundations (270U/1 and 2), the Uteh No., 1 Mine
site (381N/1), and the sawmill site (381N/2) can be easily
avoided during the construction period. The -endangered west
portal of the Nicolitus Mine (381N/3) is of marginal historic
value and disturbance could occur without causing a loss of
valuable information or historic materials,

Indirect impact of these four sites through
vandalism can be considered a minimal threat to their historic
value, Any valuable or useful lumber or constiruction materials

removed, discarded or destroyed on site.
Table 3 provides a summary of the basic adverse
affect potential for all seven historic sites situated in

the general project area.
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Site
2708/1
270U/1%
270U0/2%
381N/1

381N/2
3818/3

wl
0
-k
Lo
o
\
(&Y

3
4

W

SRR

CRRS -
Status

Table 3

Direct

Tmpagi

Ko

Not

~ probable

Not

probadle

Not
probable
No

Not
rrobable

No

Indirecs

Tmpggi
No
Possivle

Possible
No .

Possible
Possinle

No

*sites situzted in the corridor zone
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Culturél Resource Impact Potential

Impact Asenp

- Vandalism

Vandalisnm
Cozl Mine

Development

Vandalism

Transmission
Corridor
Develorment &
Vandalism

Vandalism

4 "
Ky oVTe

Heterence
2

2



D, Recommendations

LERC recommends that whenever possible, site
voidance procedures be implemented as a means of preserving
he historic resources of the general area (see Table 3).
Should total destruction of any one of these sites. become
necessary, a complete photographic documentation of the site
should be cornducted prior to disturbance. | .

AFRC would also recommend that an archeologist
be present to monitor the disturbance of any large trash
areas or midden accumulations.since such localities could
contain historically diagnostic artifacts.

a
-+
v
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SECTION 1.0 - INTRODUCTION

1.1 General

1.2

The following reclamation plan is for Valley Camp of Utah's Belina
Haul Road which supports their coal mining operetion located on
Wniskey Creek in Carbon County, Central Utah.

The haul road is constructed on & cut/fill bench having a total road
width of thirty-four feet with very steep natural slopes above and
below the road. These two facts create several unique problems when

considering reclamation of the road.

This reclamation plan addresses the- removal of the road surface
materials and associated structures and the recontouring of the area
to facilitate the return of the disturbed lands to its pre-mining land

use of Timited rangeland and wildlife habitat.

Objectives

The objectives of this reclamation plan are to eliminate the permanent
road surface and support structures and return the disturbed land to a
condition capable of supporting the pre-mine land use of limited
rangeland and wildlife habitat. These objectives’Wili be obtained by
recontouring the road surface to re-establish a drainage- pattern
comparable to pre~minfng conditions; by replacing the soil medium and
re-establishing an effective permanent vegetation cover.

The affective area consists of a strip of land approximately 100 feet
wide and 1.5 miles long. Although the right-of-way (ROW) is
approxihately 100 feet wide, this reclamation plan will only address
the road surface (34 feet wide); the outslope areas having

0842h/4
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questionable slope stability and the area to be re-disturbed to
re-establish the natural drainages. Figure 1-1 1is a typical cross
section {llustrating the construction of the Belina Haul Road.
Approximately ten acres will require recontouring and/or reclamation
activities. The majority of the road outslope areas are considered
stable as final réé1amation, as discussed in Section 2.0, and
therefore will not be disturbed. Determination of slope stability is
discussed in detail -in Section 2.0. The results of a Timited
geotechnical evaluation concerning the road outslopes and drainage
fills ‘are shown in Table 2.1. Only the potentially unstable slopes

~and their corresponding station Tocation are shown on this table.

These station locations were determined from plan and profile sheets
showing the general road Yocation and grade. Survey station locations
were shown on the map beginning at the mine portal going towards the
Eccles Canyon intersection and ending at Station 83+52. |

Reclamation activities will be conducted 1in a manner that will
imize the potential adverse impacts to the air, water, vegetation,
eral ezesthetics of the area. This prcposeé
reclamation plan will establish 'aA permanent, diversified vegetation
cover capable of self-regeneration and soil stabilization that will

[4})
-
§0
3
(]
«2
(2%
2

support the post-mining land use of 1imited rangeland and wildlife

habitat.
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SECTION 2 - GEOTECHNICAL INVESTIGATION

2.1 General

2.2

The geotechnical investigation for the Belina Haul Road was performed
in three phases. Phase I was a site evaluation of the natural talus
in the Jocal region. Phase II identified the areas considered to be

critical. Phase III was the slope stability analysis for typical

sections of the road before and after reclamation. Conclusions were

then based upon all three phases,

Soils in this region are considered young and primerily consist of
weathered rock high in quartz, The Unified Soil Classification System
would consider this material as SP since it is gravelly sand which is
poorly graded and has very few fines. This type of soil has
essentizlly no cohesion; therefore, it 1is considered a -pure phi (#)

-

natural talus slopes.

Natural Talus Evaluation

Natural talus slopes in the haul road area widely vary between 30
percent to over 100 percent. By considering the friction ang]ing-(ﬁ)
of the soil to be constant across the region, the depth to bedrock
will control the natural talus slope stability. Shallow soils are
stable at greater slopes than deep soils. The Tength of run also
plays a major role in the stability of the slopes. The natural talus
in the region was self-stabilizing due to small .failures creating a
terracing effect across the hillside. The stabilizing of the natural
talus slopes is still occurring and numerous natural slope failures

0832h/7
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may be seen around the vicinity of the Belina Haul Road. The friction
angle of the talus was derived from the geometry of a recent natural

slope failure. Tnis failure analysis produced & friction angle equzl

2.3

to 31°. This va]ue'is very typical for SP classified soils.

Critical Fill Areas

Critical fi1l areas are defined for this discussion as areas which -
have Tocalized evidence of recent slope failures, slopes which exceed
the friction ang]é of the soil, or slopes that have similar
characteristics of recent failures in the region, such as deep soil
horizons. These critical areas are listed in Table 2.1:

TABLE 2.1
POTENTIALLY UNSTABLE SLOPES*

Station Linear Slope Slope
AREA Location Distance  Pre-Construction Post-Construction
1 21+70 to 22470 160" 63% 70%
2 24+06 to 29+34 520 63% 72%
3 30+40 to 32400 160 55% . 68%
4 37418 to 44400 682" | 63% 70%
5 51417 to 52+75 158 -65% 75%
6 61+00 to 64+12 312! 70% o 80%
7 73400 to 75+60 260" o oe4% 128%
8

77+18 to 82+46 528 - 844 143%
TOTAL = 2,780 Feet’

*Typical Geometries for each one of these reaches are jllustrated in
Figures 2.1 to 2.8.

0842h/8
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VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION
'FINAL. CONTOURED SURFACE

Figure 2-1
(NOT TO SCALE)

63% .SLOPE
(NATURAL)

~473% SLOPE (ROAD CUT)

. 18% (5.5H:1V)"

'"“ﬁf:Tf*n-_\\j><’“F“L REMOVED

43% SLOPE (2.3H:1V) "

' ' o 3% SLOPE
. (NATURAL)

TYPICAL CROSS SECTION-UNSTABLE FiLL
'STA ‘21 + 10 TO 22+ 70
| AREA 1
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VALLEY CAMP OF. UTAH

BELINA HAUL ROAD RECLAMATION
FINAL CONTOURED SURFACE

. ' . . Figure 2-2
7:12673;?\?)5 ~ (NOT TO SCALE)

173% SLOPE (ROAD CUT)

oI

T 19% (5.4H:1V)

L. REMOVED

AT% SLOPE (2.3H:1V)’

63% SLOPE —
(NATURAL) ‘
' 7T2% SLOPE _

TYPICAL CROSS SECTION-UNSTABLE FiLL
STA.. 24 + 06 TO 28 + 34
AREA 2
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VALLEY CAMP OF UTAH
| BELINA HAUL ROAD RECLAMATION
83 SLoPE FINAL CONTOURED SURFACE

Figure 2-3
(NOT TO SCALE)

173% SLOPE (ROAD CUT)

29% SLOPE (4.3H:1V)

.~4a-,*_-*-~*“\><<+FnJ.REMOVED

\\\ 42% SLOPE 2.3H:1V)

55% SLOPE
(NATURAL)
68% SLOPE

TYPICAL CROSS SECT!ON UNSTABLE FILL

. STA. 30+ 40 TO 32 +00

----ﬁ-~---AREA-3--—-----
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~ VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION

~—73% SLOPE - - p
(NATURAL)' FINAL CONTOURED SURFACE

Figure 2-4
(NOT TO SCALE)

173% SLOPE (ROAD CUT)

T 21% SLOPE (4.6H:1V)

: —_— FILL HEMOVED .
\ N——>/_

38% SLOPE (2.6H:1V)

2l

. 63% SLOPE

(NATURAL) I 7% sLoPE

TYPICAL CROSS SECTION-UNSTABLE FILL

STA. 37 +-18 TO 44 + 0O
- AREA 4
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~ VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION
FINAL CONTOURED SURFAGE

?\T)E' Figure 2-5
(NOT TO SCALE)

173% SLOPE (ROAD CUT)

—__21% SLOPE (5H:1V)

£l

)(—' FILL REMOVED

42% SLOPE (2.4H:1V)

65% SLOPE
(NATURAL)

A\

TYPICAL CROSS SECTION-UNSTABLE FILL
STA. 51 4+17 TO 52 +75 |
’ AREA D V
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. VALLEY CAMP OF UTAH
100% SLOPE . '
(NATURAL) BELINA HAUL ROAD RECLAMAT]ON
| FINAL CONTOURED SURFACE
Figure 2-6
173% SLOPE (ROAD CUT) (NOT TO SSALE)

25% SLOPE (4.3H:1V)

FiLL REMOVED -

vl

47% SLOPE (2.1H:1V)

70% SLOPE

(NATURAL) . B0% SLOPE

TYPICAL CROSS SECTION-UNSTABLE FILL
| STA. 61:-00 TO 64 + 12
ARTEA S ‘
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VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION
FINAL CONTOURED SURFACE

Figure 2-7

o (NOT TO SCALE
‘143% SLOPE (ROAD CUT) ' )

CLASS 1 RIPRAP (12"MIN.)

- 4%BACKSLOPE

ST

)><— FILL REMOVED -
EXISTING CONCRETE DITCH

ﬁ%&hk )>X<T.67% SLOPE (1.6H:1V)

: 84% SLOPE
\ - (NATURAL)

128% SLOPE

TYPICAL CROSS SECTION-UNSTABLE FILL

STA. 73 +00 TO 75 + 60
AREA 7




VALLEY CAMP OF UTAH
84% SLOPE o BELINA HAUL ROAD RECLAMATION
(NATURAL) )
FINAL CONTOURED SURFAGE

Figure 2-8
(NOT TO SCALE)

‘1H:6.2V
' CLASS | RIPRAP (12"MIN.)

.
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4% BACKSLOPE
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X FILL REMOVED
36% SLOPE (2.2H:1V)

EXISTING CONCRETE DITCH

84% SLOPE
(NATURAL)

143% SLOPE

TYPICAL CROSS SECTION-UNSTABLE FILL

STA. 77--18 TO 82 - 46
ARCA O
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The Bowel Crossing has not been considered to be a critical fill area
due to the reclamation plans in this reach. = By removing the top
portion of the fill, this region does not present a slope stability
problem and should remain stable.

Methods and Results of the Slope Stabjlity Analyses

The slope stability analysis was performed using the computer model
STABL 5. Typical geometries before and after reclamation of the
Belina Haul Road are illustrated in Figures 2.9 and 2.10. The
natural talus s]bpe used for model input was set equal to 53 pércent
and the talus slope to 68 percent.  The reclamation slope was based

~upon the capability of a backhoe to reach downslope 25 feet., The

soil density was assumed to be 100. pounds per cubic foot with a phi

value of 31°.

The factor of safety for the talus on the current haul road was

+

estimzt fe .204, which is reazsonable since the falus' phi value

[b)]

1
. N
- v

wn
<
[}1]

input is 31° &and no adjustment was made for the irregular bedrock
formation. The‘fact0r~of safety after reclamation was estimated to
be 1.08, which increases the factor of safety from the original haul
road geometry by 19 percent. This increases the factor of safety to
be greater than most of the natural talus since many of the natural
slopes are unstable. Most natural talus slopes in the region have a
factor of safety equal to 1.00 for their given geometry. Note that
the failure p]ané configuration produced by the model shows shallow,
circular failures which are predominant in this region. The very
steep slopes noted in this study were made up of coarser sands and
gravels which have considerably higher friction angles than the soil

used for the typical section modeling. This non-homogeneity -is -

common in young, shallow soils with some deviation. in parent material
and weathering exposure. '
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SECTION 3.0 SURFACE HYDRCLOGY/HYDRAULICS

3.1 General

3.2

Surface water runoff was determined for the seven small drainages on
the Belina Haul Road using the Soil Conservation Service (SCS) curve
number method and the TR-20 Computer Progrem. Once flows were
determined for each of the drainages, typical channels were developed
and the veiocity was determined so that the riprap sizing could be
deve]oped. Also included as part of the surface water design are the
water bers to be constructed along the recontoured rozd.

Desion Flows

The design storm for the sevenfdrainages shown on Exhibit 3-1 wes the
100 year, 24 hour, which has a rainfall amount of 3.65 inches.  This

is based on information developed for the Clear Creek Summit, Uteh.

Table 3-1 shows the precipitation depths versus return period for the
Clear Creek Summit Site., The flows were developed based on a Type II
rainfall distribution and are shown in Table 3-1.

Tne major parameters used in determining the runoff with the TR-20
model are the drainage area, time of concentration and CN. The time
of concentration is defined as the time required for water to travel
from the most hydraulic point of the watershed to the point of
interest., It is computed by adding together the time for various
segments of the conveyance System.. For the mountainous drainage along
the Belina Haul Road the time was estimated following the steps
outlined in the SCS TR-55 publication and consist of three parts,
sheet flow, shallow concentrated flow and open channel flow. The time
of travel for each ségment was computed and added together to
determine the time of concentration for the drainage.

0842h/20
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TABLE 3-1

Estimated precipitation depths for wvarious

return periods and durations at Clear Creek,

Summit, Utah (from Richardson (19271).

DURATION

5 10 15 30 2 2 3 6 12 . 24

Min Min - Min Min Hr Er Hr Hr Hr Er

1 00 a6 .20 .28 .35 ..46 .57 .86 1.08 1.33

21 .12 .19 .25 .34 .43 .57 .70 1.04 1.3 1.85

S| 15 .26 .: .43 54 .72 .90 1.34 1.73 2.14
10 19 .29 .37 .51 .65 .85 1.06 1.55 1.09 2.45
25| .26 .38 .48 .66 .84 1.08 1.31 1.88 2.23 2.92
2 .25 .38 .48 .67 .85 1.13 1.40 2.07 2,67 3.29
wo| .27 42 .53 .73 .93 1.24 1.54. 2.2 2.96 3.65

21
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Runoff curve number (CN) are based on hydrologic soil group, cover
type, and antecedent moisten condition of the soil. The soils end
vegetation maps from Valley (Czmps' approved mining permit epplicetion
(UT-0013) werc used to determine the CN value for eeach of ths
drainages. The USFS has recently completed classifying their lancs
and assigning CN values and was contacted to see how values compared.
In general the values computed for the haul road agreed quite closely
end were slightly higher giving a more conservative estimate of the
flow and were Judged to be rezsonable for forest lands. Table 3-2
below shows the date used to compute the design flows for each of the
drainages. ' ' '
\ TABLE 3.2’
WATERSHED SIZE AND FLOW CHARACTERISTICS

Wetershed # CN tc hrs. Arez, AC Q cfs

1 60 .49 8.8 . 6.7
2 60 .35~ 9.6 4.3
3 60 .74 1.8 - 3.2
4 (Bowl Crossing) 60 71 147.8 44 .0
5 60 Ve 14.2 4.0
6 60 .56 25.0 8.3
7 (Eccles Creek) 60 1.37 2087.0 378.

3.3 Channel Design
It is proposed in the reclamation plan that the existing culverts
be removed and the ephemeral channels reestablished at their
original slope and be protected. with riprap. Figure 3.1 shows a
typica1.séction through the road after regrading and contouring and
the various hydrablic data.
The ‘slope will vary from about 15 percent across the road to a
maximum of 65-70 percent along the slope face. To replace the
culverts on five of the smallest drainages, =a small “V" ditch will

0842h/22
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3.3.

1

 be constructed to carry the flow from each of the small drainages

through the road sections. These small ditches will be protectecd

with riprap and a typical section is shown on Figure 3-1.

Velocities were computed using the Menning's equation. The channel
roughness coefficient, n, was estimeted based on values for smell
mountain streams where the depth of flow 1is small when compared tc
the size of bed material. In  Open-Chennel Hydraulics, Chow
suggested n values range from .040 to .070 for smell, steep
mountain streams with cobbles and boulders. Values were zlso
determined ‘from the peper Two Approaches for Estimetion of

lenning's n in Mountain Streams, by Weache, et el. &t the Wyoming

Weter Research Center. Based on their method, n s estimated to
range from .055 to .085. A value of .06 waes used in &1l of the
computation. It was felt that the turbulence would be very high

since the averzge depth of flow would rance from .5 feet to 1.0

feet and the riprep size would range from 1.0 feet to 2.0 Teet.

13

Wnile this value 1is higher than those typically used, (.033 -
.075), it ds felt justified because the depth of flow is much

{

greater than-the stone size and this is not the case for the Belina

Haul Road drainages.

Small Drainages

Flows vary from 3.2 to 8.3 c¢fs for the five smallest drainages.
The small "V" ditches were designed based on the maximum flow of
8.3 cfs. This will provide a conservative design and wil]
standardize them making construction easier. The velocity will
vary from about 4 feet per second for the 15 percent slope to about
10 ft/sec. on the steeper slope of 70 percent. Details for each of
the crossings are shown on Figure 3-1.

0842h/24
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VALLEY CANMP OF UTAH
BELINA HAUL ROAD RECLAMATION
SMALL DRAINAGE
HYDRAULIC DATA
Figure 3-1a
. ARen | pRanace | CERRREL | 9 D | VEKOCTY | RipRae

1 5% | 67 .85 5 :
2 15% 4.3 70 4 1
*A 3 15% 3.2 .65 4 |
5 15% | 4.0 .70 4 |
‘ 6 15% | 8.3 .90 5 R
1 | 63% | 6.7 .65 9 I
2 63% | 43 | .55 8 I
*B 3 55% 3.2 .59 7 I
5 70% 4.0 .50 8 I
6 70% 8.3 .70 10 i
“C ALL | H

*SEE FIGURE 3-1
FOR LOCATION
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3.3.2

Bowl Crossing

Design of. the channel for the Bowl Crossing drainage {(Area 4) was
done in a similér,manner. The 100 year design flood is estimated
at 44 cfs. 1t is proposed that a small overland flow channel be
constructed throuéh the rock fill after the soil fill has been
removed, (See Section 4.3.1) which will have a bottom width of four
feet. Figure 3-2 shows a typical section through the fill. The
existing culvert will remain in place and will carry the smaller
flows. The new overland flow channel will carry the flood flows
for the more “infrequent storms and &also if the culvert should
become clogged. The velocity in the new channel will vary from 8
ft/sec. across the rock fill where the slope is about 15 percent to

13 ft/sec. down the steeper natural slope. Details of the channel

and hydraulic data are shown on Figure 3-2.

The design for Eccles Creek drainage is covered in Section 3.5,

Riprap Design -

Rirrap sizing was selected based on the above velocities using USBR
Engineering Monograph #25 and FHWA Hydraulic Engineering Circular
#11. The dgy size is four inches on the flatter slopes (Class 1I)
and is nine inches on the steeper slopes (Class II). Gradation for
the different classes of riprap are shown in the Table 3.3,

0842h/27.
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VALLEY CAMP OF UTAH

BELINA HAUL ROAD RECLAMATION

BOWL CROSSING
HYDRAULIC DATA
Figure 3-2
' HAUL ROAD
GUARDRAIL

AREA - D VELOCITY RIPRAP
- | Depth Ft. Ft./Sec. CLASS
LOCATION - OF NEW
’ OVERLAND FLOW
A 1.0 8 " N CHANNEL
B .70 13 "
‘ ._36" CMP
C .70 13 ]
| L A | By
: FREEBOARD = '2 M'N. < (SLOPE’ |7 A ) . ‘l (SLOPE = oonfo) i
12 -/ | :
C L

THICKNESS OF

RIPRAP SHOUL.D
EQUAL THE LARGEST
STONE SIZE

TYPICAL

e y » 7 quu . {SLOPE: 70 )

SECTION THRU BOWL CROSSING

DITCH

FOR _BOWL_CROSSING

_ DESIGN

Q=44 cts.
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TABLE 3.3
RIPRAP DESIGN

, Size, In
Class - Max. 450 Min,
I ' 8 4 ' 112
II 24 18 6

11 36 | 24 . 8

Riprap should be reasonably well graded from the maximum size down to
tne minimum. The concrete removed from the project will be used as
part of the riprap protection and will be broken so as not to be
larger than the d;, size and will. not makeup more than 15 percent of
tne volume. The riprap will extend beyond the toe of the fill slopes
a minimum of five feet to provide energy dissizztion at the
termination of the riprap channels, the energy dissipator will be
iprep approximately 18"-24" high to heTp spread the

T
P

A filter blanket will be constructed and placed between the riprap and

the native material, The filter will be constructed of a well-graded
gravel with a minimum size of about 3/16" up to a maximum required by
the riprap class and s shown below in Table 3.4.

TABLE 3.4
RIPRAP FILTER DESIGN

RIPRAP CLASS MAX, in MIN, in TJHICKKESS, in
1 _ *
i 4 - 3/16
111 . 6 3/16
*Not required; native material acceptable -

0842h/28
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3.4.1 Smell Drainages

3.4

3.5

The existing native material appears -to be sandy grevelly materiz]
based on field inspections. The gradation is estimated to be from 3
inches down to less than 1/8" with a dy, size of about 3/8". Tn{$
material will meet the requirements for a filter material for the
Class 1 riprap, since the dyg Riprap/dgy Base is less than 5.

.2 Bowl Crossing

Based on field observations and discussions with the mining operation
people, it appears that the blast rock in the Bow] crossing fill has a
maximum size of 18 dinches to 36 inches. This would provide acequate
protec{ion based on the above velocities. 1If, when the soil fill is
removed and the channel is constructed, it is determined thet the
actuzl blast rock is not large enough, additiohe]'riprap protection
(Class I11) will be provided.

After excavating the soil fill at the Bowl Crossing the base materizl
will be examined to determine if it meets the filter criteria. If it
does not, a filter will be constructed meeting the gradation shown in
Table 3-4.

Eccles Creek

The drainage above the Belina Haul in Eccles Creek is the largest with
an area of 2,047 acres. The 100 year 24 hour storm is estimated to be
about 378 cfs. The channel slope in this area is estimated to be 2 -
2.5 percent. This channel will have a low flow section with a width
of 12 feet. The velocity for the 100 year storm will be approximately

6.6 feet per second with depth varying from about 1.5 feet in the

floodway to 3.5 feet in the main channel. A Manning's n of .060 was
used in computing the flow depth and velocities for Eccles Creek.
Based on this velocity and depth of flow, the Class II (24 inch)

0842h/30 .
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riprap will be required. The channel will be constructed with
similar geometry to the recently reconstructed channel below
the Belina Haul Road turnout. A typical section through this
channel is shown ih Figure 3-3. The design of this channel"
will be similar to the recently completed channel reconstruc-
tion just downstream. This will maintain continuity in the
channel design. The channel will include several drop struc-

- tures to maintain a reasonable stiream gradient of 2.5 percent

or less. These drop structures will be constructed of large
rock so that they will maintain a natural appearance. Figure
3-3 shows a plan view of the proposed new alignment after the

fi1l 1s removed.

The velocity and depth were also compuied for the average an-
nual flow to evaluate the effects on fish passege, and are
presented in Table 3.3. The average annual flow is estimated
to be about 28 cfs. This flow was computed using the USGS
renort, "Metheds for Estimating Pezk Discharges and Flood
Boundaries of Streams in Utah", WRI 83-4129. In addition

to. the average.annué1 flow, dépths and velocities were com-

puted for several other flows.

0842h/3



l " HAUL ROAD EnL

TO BE REMOVED

HEAVY LINES DENOTE
RECLAIMED CONTOURS

%

-,
. S ae,,
.
e .
ot snrmancion sy

S 0N aries e

0 g e

Ve i
T e -

~——

"= CONSTRUCT V" DITCH, “\\\
PROTECT WITH CLASS Hl ‘“\\\ :
RIPRAP —

‘ o 25 w0 100
é RIPRAP DROP STRUCTURES e v e =r
) CLASS Il (TYPICAL 3 PLACES) , Feale 17 - 30
ECCLES CREEK PLAN VIEW
'
APPROX, FLOODWAY WIDTH )
. 251030 I, P
] ki
' APPROX. 12° ' !
o . ”
\‘ong | O GLASS I RIPRAP PROTECTION
el pS S - =50 °p ALONG TOE OF FILL SLOPES
I\ SO & 1 s
- e A i ke
| ESS o5
NS O — RIPRAP CLASS I VALLEY CAMP OF UTAH

TYPICAL SECTION THROUGH ECCLES CRERK

BELINA HAUL ROAD RECLAMATION
ECCLLES CREEX CHAMMEL DESIG!
PLAN AND SECTION

ALOHG STREAM DANKS

¢ o e e

Fiqure 3-3



IYRL iy RYENIT) Vi oty 11 e IRTENE A1) it SRR NIRRT s AT

L

[ KO EN]

)
o

3.7

TABLE 3.3
ECCLES CREEK CHANNEL HYDRAULICS

Discharge, cfs Depth,Ft. Velocity, Ft./Sec. Channel Slope %
15 .55 2.2 2.0
20 .65 2.5 2.0
28% .80 ‘ 2.8 2.0
30 ‘ .85 2.9 2.0

*Average annual flow . :
These are within the reported sustainable swimming speed for trout,
which is two to six feet per second as reported in Fisherijes Handbook,
by Milo C. Bell, 1986. These velocities were not related to depth of

flow in Milo C. Bell's report.

A riprap ditch will be constructed at the base of the cut slope from

about Sta. 71400 to Sta. 82+00 where the haul road intersects Eccles
Creek as shown on Figure 2-7 and Figure 2-8. Class I riprap will be

placed over the existing concrete ditch with a minimum depth of about
12 inches. The veclaimed back slope of the road surface will contain
the design flows. The last 100 feet of this ditch has a slope of
about 35-percent where it drops down into Eccles Creek. This reach
will be constructed similar to those in Figure 3-1. The ditch will
have side slopes of ZH:1V and be protected with Class II riprap.

Water Control Bars

Water control bars will be constructed to reduce erosion of the

recontoured haulroad. Figure 3-4 shows a typical waterbar. These

structures will be spaced approximately 100 feet apart along the
road. Waterbars will be placed more frequently if, during the final
reclamation work it is determined they would be necessary to control
runoff. Class I riprap jiotection will be included in the
construction of the water control bars., The riprap will be placed at
the ‘point where the flow breaks over the edge of the old road bed.



- VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION
 TYPICAL WATERBAR
DETAILS

Figure 3-4
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~ SECTION 4.0 - RECLAMATION PROCEDURES

4.1 Road Surface Removal

Reclamation of the road will begin with the removal of the asphaltic
concrete road surface and the Portland cement concrete lining of the
water control ditch which is located at the toe of the road cut

~slope. A portion of the cement concrete ditch (from station 71+00 to

station 82+400) will be left in place and backfilled with riprap, eas
discussed in Section 3.6. After the road surface is reclaimed and the
recontoured surface slopeﬁ back towards the hill at approximately four
percent, this water control structure will convey water to Eccles
Creek. Leazving this portion of the concrete ditch in place will
minimize infiltration to the freactured rock hillside, thereby
lessening the chance of slope failure. This water control structure
monitored faf bond relezse for the seme period as the rest of
ihe recizmation. The cement concrete lining will be rubblized to
eliminate any slippage surface when it and the asphaltic concrete and
£i11 material are placed for disposal. The larger pieces of cement
concrete will be salvaged and used as riprap if they meet the
specifications for riprap discussed in Section 3.4,

The asphaltic concrete will then be broken and will be placed against
tne toe of the cut slope over the previously placed broken Portland
cement concrete. The asphaltic concrete will be piled approximately
four feet deep adjacent to the cut slope and graded to ground level
seven to eight feet out from the toe of the slope (Figure 4-1). There
are approximately 3,500 in p?éce cubic yards of asphaltic concrete to
dispose of. To insure "a  competent fill and prevent piping, the
asphaltic concrete will be  placed 1in an engineered manner and
compacted. The asphalt will be broken by ripping it with the

0842h/35
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scarifiers on a motor grader or equivalent machine. The scarifiers
are approximately 17-20 inches apart. 1t is expected, therefore, that
their use will create pieces of esphalt less than two-feet square. If
necessary a dozer will be walked over the ripped asphalt to further
reduce the size. The rubblized asphalt will then be bladed to the toe
of the cut slope by a motor grader or equivalent equipment. The
asphalt will be compacted in one foot 1ifts. Once the asphaltic
concrete surface has been removed, the gravel road base material will
be ripped' or disked to eliminate cdmpaction and to prbmote water
infiltration and root penetration.

After the asphalt is-p1aced and compacted it will be covered with soil
removed from the out slope fill portions of the road, to a sufficient
depth to prevent it from being exposed to the atmosphere. The surface
of the replaced soil will be contoured as shown in Figure 4-1 to

reestablish a drainage pattern similar to that which was present prior

to mining.

Pt e e Y
NVl e e v owow i

Seven of the eight corrugated metal pipe (CMP) culverts buried in the
Belina haul road will be removed during reclamation. These channels,
which include Eccles (reek, will be cleared of fill material,
recontoured and riprapped as necessary to prevent excessive erosion.
The riprap material will-consist of large competent rock and/or broken
pieces of cement concrete as discussed in Section 3.4 of this report.
The removed CMP will be salvaged if possible, or disposed of in a
section of the underground mine workings as detailed in Section 784.13
of Valley Camp's approved Mining and Reclamation Plan Permit Number

UT0013.

The remaining CMP is the large culvert through the fi1l in" the Bowl.

As agreed to during a site visit with UDOGM personnel, this CMP will
be left in place unplugged. The reconstruction of a channel through
the fi11 will provide a significant overflow safety factor in the
unlikely event that the CMP would become dammed or plugged.

0842h/37



4.3 Recontouring

4.3.

The recontoured areas will be developed by placing soil material
excavated from two major fill areas (the Bowl crossing and the Eccles
Creek crossing) on th:z "cut" portions of the road against the cut
slopes as buttress fills, Additionally, portions of the road outslope
fill areas are considered to be of questionable stability and will
therefore also be excavated and placed din the buttress fills.
Approximately 30,000 to 35,000 cubic yards of material will be
excavated and placed during this recontouring effort. Drainage
crossovers will be constructed across this recontoured surface to
shorten the slope ‘length and prevent excessive erosion (refer to
Section 3.6 for details). These cutouts or crossovers will be
riprapped to prevent the development.of rills and gullies,

The reclaimed surface of the haul road will in most cases, Slope to

~ the outside. In some cases, however, it will slope back to the hiil.

Approximately the first 1,100 feet of the road, (from station £2+00 io
station 71+00 on the CEI, 8/83 drawings) has a very steep. outslope
(approaphing 120 percent) toward Eccles Creek. To keep water off of
the face of this area and protect Eccles Creek the recontoured surface
will pitch into the hill at approximately four percent (Figure 2.8).
Runoff will be collected in a riprapped ditch constructed at the bese
of the road cut slope and will be conveyed down the hill and released
to Eccles Creek approximately at the haul road/creek junction. The
design of this ditch is addressed in Section 3.5 of this report.

1 Bowl Cfossing

. The Targest fill is located near the midpoint of the haul road. It

consists of blast rock on the bottom and soil on the top. The soil
portion (approximately 15,000 yds)ryilT be excavated and an overland

channel will be developed through the remaining rock. The CMP will be

left in place unplugged. This new drainage will be a permanent

0842h/38 .
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necessary, to control the flow of water until it reaches the natura
Y ,

structure constructed from competent rock which meets riprep
specifications. In addition, energy dissipaters will be utilized, if
k
drainage channel, Figure 4,2 is a cross section showing the present
road surface, fill slopes, and the projected location of the overland
flow channel.

© 4.3.2 Eccles Creek Crossing

The second major fill is located at the intersection of the Belina
Haul Road and the Eccles Canyon Road. This £111 consists primerily of
blast rock from the development of the first section of the hzul road
and is covered with soil. ~ Again, only the soil portion will be
removed. The remeining - rock will be wused as riprap for  the
rehabilitetion of Eccles (reek, provided it meets riprap
specitications. Any unused rock will be disposed of as discussed in
Section 764.13 of Valley Cemp's approved mining and reclemation plan
(UT 0013). The corrugated metal pipe will be removed and dispesed of
similarily. These activities will allow Eccles Creek to return to its

natural cheannel. .

4.3.3 Unstable Fill Slopes

The third area from which backfill material will be obtained is from
the portions of the outslope road fills that have been determined to
be potentially unstable (Table 2.1). A sufficient quantity of fill
will be removed from each of these fill slopes to reduce the potential
of the sTope'fai]ing. To initiate reclamation of these fill slopes,
the guard rails will be removed and the support post and metal rails
will be saTvaged or disposed of.

Tne excavated material (Figure 4.3) will be removed using a backhoe or
a similar machine to reach down the slope to retrieve material. As a
result of this operation, the road edge will be cut back toward the

0842h/40
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toe of the cut slope ten to fifteen feet. With the removal of this
material the finel surface will have an spproximate slope of 2.5H:1V.
The excavated material will be placed on the remaining roed surface
thereby creating an outslope of approximately 4H:1V.

The quantity of fill material estimated to be removed from the various

sources and the estimate of the storage capacity that can be developed
from utilizing the road surface is given in Table 4.1,

0842h/42
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TABLE 4.1
VALLEY CAMP OF UTAH
BELINA HAUL ROAD RECLAMATION
SOIL DISPCSAL VOLUMETRICS
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Fill Material To Remove:

0 Eccles Creek Fill 4,000 yd3i
o The Bowl Crossing Fill 15,000 yd3i
0 Haul Road Outslopes 6,000 ydBi
o Remaining CMP Removal 1,500 yd3i
o Asphaltic Concrete and Broken Cement Concrete 5,000 yd3i

Storage Capacity:

Haul Road with Stable Qutslopes (3,470 feet)

GRAND TOTAL

31,500 yd+

25,000 ydo+

o Haul Road with Portion of Outslopes 6,000 ydBi
Removed (2,780 feet)
o Backslope Section of Road (1,250 feet) 3,000 yd3i

0842h/43.

GRAND TOTAL

34,000 yd+
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4.4 ToEsoiling

During the construction of tﬁe haul road the overlaying topsoil and
subsoils were excavated and stockpiled where possible, sidecast or
used as fill. During the recliemation of the haul road some of the
material which was sidecast and/or used for fill material will be
excavated and used to recontour the rozd. The suitability of this
haterial as a growth medium is evidenced by the vegetation currently
growing on it and in fact very similar material has already been
approved for use as topsoil at this mine by the.Utah Division of 01l
Gas and Mining. Prior to using this material as topsoil however, it
will be analyzed for bH, texture, electrical conductivity, caWéﬁuﬁ,
magnesium, sodium, organic#matter, phosphorous and potassium. Because
this material 1is a mixture of topsoil and subsoil and because no
segregated topsoil stockpiles exist at this mine "topsoil" will not be
placed-on the regraded surface. '

4.5 Seed Bed Preparatioh

The soil removed from the large fills will be replaced using dozers
and scrapers, Soil removal from the 'potentia11y unstable outslopes
will be accomplished using a backhoe or similar equipment. The soi]
replaced by scrapers and dozers will be scarified to a depth
sufficient to allow root penetration whereas the -so0il placed by the
backhoe will not require loosening since it will be subject only to
Timited backing. The final recontoured surface will then be disked or

tracked on the cdntour prior to seeding. |

4.6 Seeding

Seeding will follow the procedures and seed mixes outlined in Valley
Camp's approved Mining and Reclamation plan, Permit Number UT 0013.

0842h/44 .
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Areas of the haul road outslopes and cut slopes which will not
be disturbed by reclamation activities will be subjected to a

- statistically valid vegetation survey at the time to determine

4.7

4.8

4.9

the adequacy of the existing vegetation when compared to refer-
ence areas identified in Mining Permit Number UT-0013. If it
is determined necessary, these undisturbed areas will be inter-
seeded or interplanted with shrubs.

Fertilizing

A chemical analysis will be performed on samples of the soil
which will indicéte the nutrients and amounts nescessary for
proper plant growth. Fertilizer will be applied either just
prior to or immediately following seeding.

Mulching

Mulch will be applied at approximately 2,000 pounds per acre,
e material of choice, and will follow applica-
he seed and fertilizer. The mulch will be straw or
any of the other commonly used mulch materia?s. At the time
of reclamation, where it is deemed necessary, a tackifying
agent or some other means will be used to hold the mulch in

place.

Erosion Control and Maintenance

During reclamation activities, interim erosion control measures
such as filter fabric and straw bales will be used te control
water flow. Once a drainage channel is established, these
interim structures will be removed and the disturbed areas will
be seeded, fertilized and mulched. At the conclusion of reclama-
tion activities, runoff will be slowed by the proper placing of-
straw bales, filter fabric fences, riprap or mulch, in potantial

0842h/45



4.10

problem areas. If runoff channels develop in excess of nine
inches, the most applicable erosion control technique will be
selected. For example, small ‘erosion channels will be blocked
with a filter fabric fence, a straw bale or some other material
to slow the water and allow vegetation to establish.

Revegetation

The revegetated area will be monitored closely to ensure that a
diverse; permanent vegetation cover capable of self-regeneration
is developed. Revegetation success of the newly reclaimed haul
road areas will be determined by following the techniques devel-
oped in Section 817.116 of Valley Camp's approved mining and
reclamation plan, Permit Number UT-0013.

Reclemation Costs

Reclemation costs are summarized by task for the purpose of
bonding costs.” These cost estimates are made with the Know-
ledge that the efficiency of workers and machinery may far ex-
ceed the normal rate because of the very limited work space,
and the difficulty in scheduling of crews. The reclamation
cost estimates are given in Table 4.2.

0842h/46
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TABLE 4.2
RECLAMATION COST ESTIMATES

Remove Concrete and Asphaltic Concrete:

Rip Portland Cement Concrete and Breakup Asphaltic Concrete § 3,500

Remove and Place Asphaltic Concrete (40 hrs. @ $87.50/hr.)
Compact Asphaltic Cencrete
Break and Remove Concrete Ditch

Rip/Scarify Road Base Material (65 acres) (8 hrs. @ $75.00/hr.)

Remove corrugated Metal Pipes
Rermove and Dispose Guérd Rails, Posts, and Signs
Remove and Place Fill Material: .
20,000 yd3 (Intersecting Drainage Fills)
7,000 yd® (Road Outslope Fills) (80 hrs. @ §100/hr.)
Recontour Recad Surface:
10.0 Acres + (80 hrs. 6 $100.00/hr.

Construct Riprap Drainage Channels:
g ezch & 200 feet each)
Fecisiribuie Topsoil Substitute (10 Acres x 6" Deep):
8,100 yd® + (832.50/yd.) _
Seedbed Preparation (Scarification, Disking, Harrowing)

Fertilizing, Seeding, and Mulching:

Seed: (10 acres @ 24.0 1bs/acre

@ $15.00/P.L.S. 1b.) $3,600
Fertilizer: (10.0 acres @ $425.00/acre) $4,250
Mulching: (10.0 acres @ $500.000/acre $5,000
Equipment and Labor: - - $2,000
Total ' ' ~
Monitoring

TOTAL

10% Mobilization and Demobilization
15% Profit and Administration
‘Maintenance-10 Acres @ $100.00/ac/yr.

TOTAL BONDING COST

0842h/47

2,800
1,600
6,500

600
8,000

5,800

50,000
8,000

14,850

1,000

$163,650
16,365

24,548
1,000

$205,563
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September 14, 1986

TO:  Technical File _ ‘ = |
FROM: James S, Leathafwaod, Reclamation Soils Specialisafglf o }g
Substitute Topsoil Suitanilit "

Belina | lex, Valley Camp of Utah

Pursuant to Conditions ¢5 and #6, the operator has submitted analytical :
data for the Utah No. 2 and Belina Pad materials. This infarmatinn has been .
presented to determine the suitability of these materials as substitute R
topseils., The following rdrlineates the submitted data with 3 earrcoponding A
topscil substitute suitability rating as defined in Table 2 of the Draft
Topsoil and Overburden Guideline (emclosed).

BELINA PAD | e

Sample Site No. 1 ' .

Overall Rating = Good-Fair ?

Parameter Depth Data Reting(5) parameter  Depth Pata Rating E’

“pH Texture
0=2 7.5 G 0-2 sl G
2«4 7.4 G 2-4 - scl e
Lub 7.5 G 4=6 1~ P
CaCOx% . gc(l)

0-2 0.45 G 0-2 0.80 G
2-4 0,35 G 2-4 0.77 G
b6 0.29 g 4et 0.85 G
G 6-8 0.95 (]

6”6 6036
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Memo to Tech, File
ACT/007/001
Substituts Topsoil
September 16, 1988

BELINA PAD

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

Parameter Depth ' Data Rating(®) Parameter  Depth Deta Rating
sar(2) S omx(3) _
0-2 0,047 G 02 4,7
2-4  0.064 G 2-4 3.9
4-6  0.087 G b-6 4,5
6-8 0,100 G 6-8 3.4
saTy(4)
0-2 22.5 P
b-6 19,3 P
6-8 2.6 P '
BELINA PAD

Sample Site No, 2
Overall Rating = Good-Fair

Parameter Depth Data Rating(S) Parameter Depth Data Rating

pH gel(l)

Q-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 e}
CaCOsx saR(2)

0-2 0.21 G 0.2 0.035 G

2=4 0.29 G 2-4 0.082 G

4B Q.44 G 4-8 0.082 G
Texture oMx(3)

0=-2 sil G O=2 3.6

2~4 1 G 2=4 5.4

4-8 cl F 48 4.8
-Satx(4)

D=2 23.4 P

2-1" 18. 7 P

4-8 25. 7 F
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27.5-30.0

I R.36
page 3
I Memo to Isch, File
ACT/007/001
Substitute Topsoil
' September 16, 1986
l BCLINA DAD
Sample Site No, B-5
I Overall Rating = Good-Fair :
Pazameter Depth Data Rating(5) ~ Parameter  Depth Data Rating
I ec(l)
0-2,5 7.2 G 0-25 0.75 G
2.5=5,0 7.4 G 2.5-5.0 0.80 G
5.0-7-5 708 G 300-705 0.84 G
I 70.5-1000 7.3 G 7-5-10;0 0-90 G
19.0-12.5 705 G 1000-1205 0578 G
12.5-15.0 7.8 G - 12.5-15.0 0.88 G
I 15.0-17.5 7.4 G 15,0-17.5 0.92 ¢
1705-2000 7-9 F o 17.5-20.0 0088 G
- 20,0-22.5 7.5 -G 20,0-22.5 0.76 G
l ' 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 G
27.5'30.0 7.4 G 2705"30'0 0075 G
l CaCo% sAR(2)
0-2.5 0.46 G 0-2.5 0.08 o]
2-5-5.0 0-42 G 2.5-500 0006 G
l 5.0-7.5  0.38 G 5.0-7.5  0.08 ¢
7.5-10,0 0.39 3 7.5-10.0 0.10 . &
10 [ D-lz . 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 G
15.0-17,5 0.30 G 1%,0-17.5 .05 G
17.5-20.0 0.41 16 17.5=20,0 0.086 G
. 20.0'2205 0036 G 20!0‘22-5 0.06 c
25.0-27,5 0.40 G 25.0-27,5 .08 G
l 27.5-30,0 0.40 G 27.5-30.0 0.06 G
Texture oMx(3)
0=2.5 c P 0-2.5 3.3
l 2.5-5.0 cl £ 2.5-5.0 4,6
5.0"7-5 4 P 5.0-705 802
705-1030 ‘cl G 715'10.0 5-9
l 10-0-12.5 o P 1000‘12.5 7-7
12.5-15-0 ‘l G 12.5—15-0 5-5
15-0-1705 ’l G 15-0.17.5 6.8
- 17.5-20.0 1 G 17.5-20.0 4,9
l 2000"22-5 31 G 20»0-22.5 : 1005
22.5.25,0 scl G 22.5-25.0 6.8
2500"27.5 ' ‘\:\l G u-u-l’pb - ‘og
' 27,5-30,0 sl G’ 4.9
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Page 4

Memo to Tech, File
ACT/007/001 :
Substitute Topsoil

September 16, 1986

Parameter Depth

satx( )
' 205‘5’ 0
5.0-7.5
705‘1000
1_0_- 0-12. 5
12,%158.0
15.0-17,
17.5-20.0
2000"22.‘5
22,5-25,0
25.0-27,0
27.5-30.0

Data
pH 7.3

Sat%(a) 34,3
5AR(2) 0.65

Parameter

Data

7.4
30.5
0.59

Parameter

g::x(&)
sAR(2)

4
o

Data Rating(5)
24,5 P
2.8 P
2‘«9 6 P
23-78 P
3_1 . 5 ' G"F
27.1 F
20,7 P
21.5 P
28,2 F
20.4 p
25.1 £
19.7 P

Sample Site No. 1

Rating(5)

6
G-F
G

Sample Site No, 2
- B=ft, Depth

UTAH NO, 2 PAD

Overall Rating = Good

Parameter

UTAH NO. 2 PAD

Paramester

Data

Overall Rating = Good

RaL wng(5)

G
Bri”
B

. Parameter

i
omx(3)

Data

sl
1.08
2.5

Depth

Rating

Rating

G
G

P.37

Data Rating

A TN EN O IS R B T GE A A B B B SN S BN EE aEm
3 o R
: . ‘ - |
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page 5

Memz to Tech. File
ACT/007/001
Substitute Topsoil
Septembar 16, 100C

Sample Site No, 3
é-ft. Depth
Overall Rating = Good~Fair -~ - -

Parameter Dats Rating(?) Parameter  Data ,,-Rating N

pH 5.5 F - - TExiure 1 G
saty(4) 32,2 G-F 0.31 G
sAr(2) 0.52 g cm(3) 4.5

(1)
(2)
(3)
(4)

(5)

glectrical Conductivity (mmhos/cm & 25°C)
Sodium Adsorption Rates

Qraanic matter percent (Organic matter suitability ratings are
ungetermined at this time. Data is presented for information purposes
only

Saturatlon Peruent {Bulas Lhé Balima Pad matesials 5-8 migleading. In
some cases there is a2 high clay content and low saturation percentage-
See Sample Site No, 1, 4=6 and =B feet samples).

Ratings:
=0
Fair =F
Poor =P
Unsuitable = U

ENCLIOSUTELS )
JSL/djh
ge: S. Linner

L. Kunzler

0798R/6
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Table 2. Suitability Limits for Rating Topsoil Substitutes® |
R ' ~Good Falr roor unsuitable .
Avallable water capacity >0. JUo=U,1 <U. -
pH 6.1-7.8 5.1-6.1  &,5=5.0 4.5 I
709"'3.4 805-900 ’9-0 !
USDA Textural Class sL cL,sIcL, SIC : G, VCOS I
' L, siL sC,Ls s, 58C,¢c S
SCcL LFS cos, FS,
VFSL - VFS B
| FSL- l
Slope (%) Z8 8-15 >15 .
Electrical Conductivity 0=4 5.8 9.15 »16 I
Sodium Adsorption Ratio ' .
(SAR) 5 6-10 10-12 Fine >12 Fine l
Texture Texture ‘
10-~15 »15
Coarse Coarse .
Texture Taxture ,
Boron <5.0 : : 5.0
Sslenium 40,1 >Ql l
Rock Fragments (¥ Volume)
3 inches 0=15 15225 25-30 %0 l
3-10 inches 0-15 15.25 25.30 30 -
Musre Lhian 1B lnches 09 3a? 7=10 10
Alkalinity as Calcium : l
Carbonate ¥ 0=15 15-25 25~40 240 . »
Saturation Percentage (%) £?75 RN l

* Many native specles have their roots in

poor to unsuitable by these values.
may be needed where re-sstablishment of native specles is desired.

Therefore, plant growth triale

solls that are determifes o
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' PLAN VIEW
SCALE: I“ft IOo’

' Adoorar. Toosor! Subsiituie = SE.000 Tons

BSOS M POO' N 8.2 = 988,000 Cu. FT
CHD 1bs. per ou.f.)

rExisting Grade
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'VALLEY CAMP of UTAH
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~ SCOFIELD ROUTE
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JAFrRow. TV:

fAs Noted”

HELPER , UTAH 84526

AP OM MINE |

{21101 SUBSTITUTE TOPSOIL AREA] 45-0075 |2
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Foid (Fomiicl]
LABORATORY, INGC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84118

. PHONE 466-8761

Test Hole No. 1

DATEY 12/29/8%

'CERTIFICATE OF ANALYSIS

VALLEY CAMP OF UTAH
COFIELD ROUTE

| HELPER, UTAH

84526

SAMPLE! S0Jl. SAMPLES FROM EELINA PAD #1 COLLECTED 9-23-83
P=-23-83 FOR ANALYSI1Z UNDER P.0. #30-83-10-007831.

O-ZFT. 2~ 4 FT. 4"‘6'FT.

BSUTETECRANEERESEISESSSSESARRE SSSDSIman EoSmimpiaaigy ST mmmamnnms

‘{-~Clay % USDA 18 12. 80 28, 20 88,50

-sand % USDA 18 5. 8O 53, 50 27.50
W-Silt % usDA 18 21. 40 18, %0 14,00
| Acid/Base Pot.Tons/1000 Tons .43 .41 i)

JBoron Sol.rem USDA €0 . 057 119 .08¥
Ca.Carbonate Tons/1000Tons 4.50 3.45 2.87

alcium Narhanate pem USDA 60 4,500.00 $.450.00 21§70.00
Calcium Sal. Mea/1 USDA 60 130,73 108.78  117.26
Conductivity r hos/cm @ 25 » 80 .77 .85
oPPer PPm AB DTPA 1 « 250 ¢ YOO 300
roen eerm AB DTPA o 4 64,500 &8. 300 59,200
asnesium Sol. Measl USDA 60 15 15,33 14.26

ansarese epm AB DTPA 1 14.50:: 12.400 10,500

83-00676%

RECEIVED

é'-eFTo

. 60.20

27.30

-« 46

. 008
3.60

3 400.00
122,00
.95

« 050
77.500
17.26

6., 650

12,50

2855

o8
19
161

i

AN reporty ore suominted i thi eonfidents] propenty of clients, AUthoriaation for publiartion &f evt S , onalusions . or , SIS Hom ar regerding them , ks riyarved

panding 2ur Weitten aPEOVE! B & WA EveIacTion 18 cliont, The Publis and eurselve.
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L T T ¥ Y v
Moisture %

Holvbdenym pPm AE DTPA 1
Neut./Fotential Tons/1000Tons
Nitrate NO3I-N ppm LEDA &0
Arpanic Material % (WB)

PH USDA &0

Phosrhorus pPm AB DTPé 1
Potassium ppm LZSDA &0
Pyritir Sulfur %4 ASTM N?7497
Saturation %

Selenium epm AE DTPA &
Sodium Absoretijon Ratip

Sodium Sol.Mea/1 USDA 60

Zirne prm AB LOTPA 1

\.

0'—2FT-

Pl (Dol =

LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

PHONE 4686-8781

Test Bole FNo. 1

2"4FT'

P.3

- CERTIFICATE OF ANALYSIS
83~-00476%

4 - & FT.

PAGET 2

REpmRACEE EZIEERERSE SSoomoEER REIDEZsEmED

19,80
.075
4,07
2, 30
4,70
7.50

20. 60
114,00
D140
22.50
~.o15
. 047
.42

1.450

- R.20
.90
7.40

- 31.40

935. 00

A et

21.%90
010
044

« 51

2. 400

36.40
. 055
2.48
5. 40
4,50
7.45
3,50

81.00

L0175

19.30
. 006

OR7

72

1.900

33.20
028
3,14
6.70
3.38

7.80.

146.20
110.60
0180
24,60
. 002

. 100
-]

2,300

FORD LHENICAL L DRATDRY: INC,

8.2

oo .©

™~

Al rwperss are subMined = the sonfigenns’ propemy ol elients. Awvthorizstion for dUbliastion 8 OUr HEOMI . eentiutiont . oF . Sxtratts fram or n-dtu thien , s reserved
Barelliivg dwi AR ABb el &3 & lmm.-( prautitisn 40 slimit, Whe gy pad Niteintd
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Fod (il

LABORATORY, INC.
Bacteriological and Chemical Analysis
40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAM 84115

PHONE 4858761 -
DATEt 12/29/63

Test Hole No, 2
CERTIFICATE OF ANALYSIS

VALLEY CAMP OF UTAH
SCOFIELD ROUTE

AR reperts ars pubmirted 30 he confidenial graperty of stienss. Awmhorimtion for publicarion af Gur reports . SSNei NN , or, SRtracy 'mmj' rogarding them, s resarved

wonging O switten approws! B8 8 MyTABl Protection 10 elienis, the publis snd oumsiwy,

| HELPER, UTAH E3~004766
 845z¢
TSAMPLE!  SDIL SAMPLES FROM BELINA PAD #2 COLLECTED 9-23-&3
‘ RECEIVED $-23-83 FOR ANALYS1S UNDER P.0. 30-83-10~007831.
0O -2FT. 2-4FT. 4 -@© FT.
B A S T S R,
| 1-c1evy % usDA 18 10,50 19,50 20,60
Sand % USDA 18 20,00 50,00 27.70
@i-Silt % USDA 1E &9.50 30,50 21,50
"Acid/Base Pat, Tons/1000 Tons .32 .27 . JL
Beoron sot.eem UsDA &0 . 058 013 112
 Ca.Carbnnaf¢ Tana/Z1000Tons T 07 2.87 4.2%
alcium Carbonate pem USDA 60 2,700.00 3,870.00 4,%%0,00  Z¢5%
algium Sel. Mea/1 USDA AN $5.30 117.26 127. 64
Conductivity mmhos/em @ 25 .90 75 . &%
omper arm AB DTPA 1 . 200 . 270 L300 2
ron eem AB DTPA | 51.500 4%, 600 44,900 415
Magngsium Sol. Mea/1 lISNA AN 21.41 15.45 17.2¢ '8!
Marsanese Pem AB DTPA 1 4.500 8,600 g.300 U
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'LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115 -
PHONE 4868781
Teul Hule Fo. 2 PacE: 2
A ' '  CERTIFICATE OF ANALYCIE
S3-0086766

O «-2FT. 2~ 4 FT. 4 - 8 FT.

EmpSoSostSRasSnSSSSEEFpRSSESERES SCREURERES ESSRanms BREEERIDEE

Moisture % 23.00 = 34,60 40,20
Molvbdenum rPpm AR DTFA 1 | . 008 . 010 . OO%

| Neut./Potential Tons/1000Tons 2.32 5.50 4.03
Nitrate NO3Z-N ppm USDA &0 ' . 2.80 4.0 5,10
Oreanic Material % (WB) 3. 60 5. 40 4,80
~H USDA &0 7.20 7.30 7.50
Phosphorus eem AE DTPA 1 16.50 26.40  25.40 278
Potassium pem USDA &0 110.00 6. 00 79.00 Al
Pyritic Sulfur % ASTM D2492 .0123 0120 L0115

| Saturation % 23. 40 18.70 25.10

| Belanium wam B DTPA 1 .05 017 L. VUl

| Sodium Absaretion Retio .039 . 082 062
Sodium Sol.Mea/1 USDA 60 .30 .51 .84 045

Zinc pPm AE DTPA 1 , . 950 1.850 1.990 W0

..

" .a-" l
FORD CHEMICAL LABgF\‘ATGF{Y' INC.

At venorts sre submitied ad the camfidenta) roderty of gllena, Aurhorimtien for publitation f our repory . SONCINION , &r, ETINE from ar remrding Them , @ ferved
sonling Our switien approws! @ & Mutus! Brotection 1B dlient . the Pubiic and sumeival.

ME M MM W EN N M WM BN WS NN BN Em ME Ew NN - C

i
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Ford (omiel) ———

LABORATORY, INC.
Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAM 84115
PHONE 466-8761
CERTIFICATE OF ANALYSIS
ALLEY CAMP OF UTAlN
SCOFIELD ROGUTE
ELFER. UTAH 83~006743

84526

AMPLEY SOIL SAMPLES FRUM BELINA rFAL COLLECTED ¢~15-83 RECEIVED
9~22-83 FOR ANALYESIS UNDER P.0. 30-83=-10-007831.

0-2.5 25-% S-75% 7.5-~10 10 - 12.94

| % USDA 18 £4,50  88.60  51.90 22,50 48,9
* -Band ¥ USDA 1B 33.30 ¥9.80 31.50 56.50 - 25.5(
l-sn'c % USDA 18 12,00 21. 40 16.60 21.00 5. 64
\cid/Base Pot.Tons/1000 Tons .39 .42 .34 .37 .57
ioron Sol.ppm USDA 60 . 258 148 241 . 148 . 147
Iia.Carbonate Tans/1000Tons 4.40 .20 3.77 3.9z 5,79
:Ca.,ltidm Carbonate pPm USDA &0 4,400.00 4,200.00 3,770.00 &,920.00 3,700.04
liucium Sol. Mes/1 USDA 60 127.74 123,75 115.26  118.26 - 128.74

ondyctivity mmhar/em @ 25 .75 .20 » Q14 » 20 ' 7€
EOPPQP ePpm AB DTPA 1§ « 020 « 090 . 100 . 150 « 284
lron pen AB DTPA 1 56.%00  54.200  63.500 74,100 58,904
Masnesium Sol. Meas1 USDA &0 14.7% - 14,40  13.76 13,57 13,14
:'_armamn mem AR DTRN § &, 200 &, 800 4.800 - 8.300 ¥ . DU

Al 19001 are shmired s the goafigentl MasiRy af Wemg. ASRULMUSR (3 Beblivmslun: ul wai sowsrty , SUEIVEIOTE , B, EATIAEN TIOM & ragurding them, is reusrved -
Wending Gur weirton opproval &5 & MUl PrOWCIION 18 G, the BUbiE SR BUNS v,
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Foid (o]

LABORATORY, INC.
Bacteriological and Chemical Analysis

PHONE 466-8761

40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115

Test Hole No. B=5

AN ranvers aes hmimen e e eanfidents) ety of shienta,  Atharimtion for subiicavion ef sur rememn, senciuaien ,

ponding swr writeen Soorowl I 9 MuTE! SIEIICLiON 0 clony , ThE Sublic Ind Ourstives.

0O -2,5 2.5-~-8%

SECELERISCAMESESEIESSIEERASS REZTESEER SRESERRSE
Moisture %L 19.80 21.%0
Molvbdenum wem AR DTFA 1 T L1 175
}iNeut./PotentiaT Tors/1000Tons 4,21 .78
Nitrate NOZ-N pem USDA &0 2.10 4,60
Oirvwanic Material % (WB) 3,50 4,80

| +H USDA &0 7.20 7.40
Phoserhorus r»em AB DTFA | 12.90 15,60
Potassium prm USDA &0 112.00 95,00
Prritic Sulfur 7 ASTM D24%2 0125 0136
O:.l.-. wliv M 24. 850 251.800
Selenium rpem AB DTFA 1 . 005 .00}

| Eodium Absermbior Ratie i .00 0L
Sodium Sol.leasl USDA &0 .69 .52

| Zinc PPm AR DTPA 1 1.770 1.950

CERTIFICATE OF ANALYSIS
E13-006763

§=-7.8

PAGE: 2

AL

7.5 - 10

sETERKEES ERERREERS

22,40

YA

k

3.43

1.60

B. 20
7. Fi0
&.70
&é. 00
»0110
£4.40
. 001
. 000
. 65

1.800

22.50
« 130

2,50

5. go

730 .

16.20
49,00
. 0120
20.00
<.001
.0UL
.78
7.100

10 - 12.%
| a4.ii

18
| L] !::

3
i
7
7

o
72.|r
LO18E

B
cﬂ1i
.o -
7. 50C

of . SETA0M fram ar ramtrding them s ratenan .
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~
LABORATORY, INC.
Bacteﬁplogical and Chemical Analysis .
40 WEST LOUISE AVENUE

SALT LAKE CITY, UITAH 84115 ]
PHONE 488-8761 ‘

Test Hole No. Be5 . PAGE: 3

| CERTIFICATE OF ANALYSIS _
B¥~006763 i

12.5 = 15 1S - 17.5 17.5 - 20 20 = 22,5 22,5 ~25
R
1 1-Clav % usDa 1@ 185,30 14,00 20,00 24,20 31. 54
J1-Sand % USDA 18 60,20 54.50 23,50 24.80 5&. 6C
wl1-Silt % USDA 18 24.50  51.50 46,50  EB1.3¢ 24 9¢
JAcid/Base Fot.Tens/1000 Tons .38 .51 .7 Y ¥ +3€
Roron Sol.epm USDA 60 «UYE L25E W410 . 26T L 1Y
| ca.tarbonate Tons/1000Teons &, 4 2.96 4,33 3.5% PR
BCalcium Carbonate eem USDA 40 3,490,000 2,960.00 4,130,00 3,590,00 é@.xso.og
BCalcium Sol. Mem/1 USDA 40 109.73 ¥9.10 122,50 114.42 102.7€
; Conductivitv mmhos/cm @ 285 .88 2 . 88 726 .Bé
Jcorrer pem AB DTFA 1 . 030 . 050 . 100 280 P .25¢
{ Iron pem AB DTPA 1 66.900  71.400  75.200  61.%00 ¢ 59,50¢
EMMasnesium Sol, Mem/1 USDA &0 : 'w'.&? 13.57 15.24 13.68 \%{\ i4.42
Mansanese rpm AB DTPA 1 11,600 9.500 . 500 6,750 & .50
ThHoisture % 18.50 2850  21.50  24.60 20,5
| Molvbdenum epm AB DTFA 1 « 085 025 016 - « 028 .18
| Neut./Potential Tons/1000Tens 3.1 2.45 9,57 3.17 2.7
2,80 4,40 3,50 " 1.80 2.5

iINitrate NO3~-N ppm USDA &0

AN sewem) see submirtard w the ronfidarsl swanenty Al rlmn.  Awthirizatdh for Subiisation of Sur 1SD0MTE . mEncIEioTE . o1« BMINISY from ar rewirding 'mm. s rmernd

panging pur ewitten SSProwl B 8 MIAUS! wroteetion 16 &Nt , TRE public snd surseives,
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(Tt (i) = 4

LABORATORY, INC.
Bacteriological and Chemical Analysis l
40 WEST LOUISE AVENUE ‘

SALT LAKE CITY, UTAH 84113 l

PRONE 466-8781 ' , :
Test Hole No, B-5 , PAGE: 4 I
' ' ’ CERTIFICATE OF ANALYSIS ]
E3-00676% B
| 1‘?'._5 - 1515 - 1%.5 17.8 - ‘:;n P = PR TS -?l‘

EXCEESRSISSESESSSEDSESESSRKRE REEEEEERED REEEEESSES ESRSSERDS EEREIRSSE BREESKe

Orsanic Material % (WE) 5.50 6.80 4,85 10,50 6.8
PH USDA 40 7.60 7.44 7.90 7.50 7.
| Phnsphnriis pem AR DTPA 1 10,50 14.50 28,60 15,50 \kﬂm 11.
Potassium mpm LISTIA AD 105. 00 170,00 119.00 BE._ QD \0"'”‘/ 79.
Pvritic Sulféur % ASTM 02462  .01%% 0165 L0180 L0185 018
saturation % 27.10 20.70 21.50 28.20 20. 4C
| Selenium sem AB DTFA + —<.001  <.001 <. 001 Ce001 el
Sodium Abanretinn Ratin . 060 N alla I alNal . 064 .0 7
| Sodium Sol.Meas1 USDA 60 | .47 .38 .50 s2 5.
Zinc ppm AB DTFA 2.200 1.300 1.4%0 1.220 \“'!’ 2.1

FORD CHEMICAL LAEBORATORYs 1NC.

Al reports 319 aUbmitted s Thi confidensl Promerty of Cinm, Autherastion Tor SUBHEATIOR 6f BuP FIBSOE, SOnEiusions , or, Extrachs from of regarding ihm. is reverved
fending pur written aperewval 80 8 MuTusl protenion to thany . the Public ¥nd dunsive.
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§

ALLEY CAMP COF UTAM

3COFIELD ROUTE
LPERs UTAH

84526 :

S6MPI F?

v % USDA 18 ,
4 USDA 18

% USDA 18

Acid/Base Pot.Tons/1000 Tong
oron Sol.rem USDA 60,‘
Carbonate Tons/1000Tans
alcium Carbonate PPmVUQDA &0
lcium Sol. Meas/} USDA 60
Lonductivity_amhos/cm @ 295
~oPPer PPm AB DTFA 1

roen pem AB DYTPA 8

Masnesium Sol.

ansanese peEm AR DTPA 3

Mea/1 URDN £0

R B T N R N

LABORATORY, INC.
‘Bacteriological and Chemical An&ly&i&
40 WEEY LOUICE AVEMUL

SALT LAKE CITY, UTAM 84115
PHUNE a35-8/51

22,00
49,50
28.50
.37

. 066
4.02
4,025. 00
120,29
.74
.420
45,500
11.53

11,200

Test Bole No. B-5

25 - 27,5 27.5 - 30

EEEEERSRPFEEESEERESSRESREN SIS Simmmmamiayen 908 0000 R

17.10
53,50
29.40
.34
.0%E
3,96

31, 960.00

1.

19,01
.75

« 460
43.800
18,24

16.8%0

€ il 4 e e A ARSI

URIES 12729793

. CERTIFICATE OF ANALYS!IS

&2-006764

SOIL SAMPLES FROM BELINA FAD COLLECTRED #«15=83 RECEIVED

9-22-83 FOR ANALYSTIS UNDER P.0, 30-83~10-007831.

| —bTHL
PO&
BC'[IZ) '4"6‘ 1
|
I
L e
\A‘lg\ 1340

Al 19p0ne #re submited oy the contideniyl wroperty w! simnts.  Avthonistion for ublieytion ol sur FROMRI , OBALIuioTS . DY , GRITSEW fram ar regertiing vhom, & ristrved
RINGING BUT Witten aptrow! I 3 MUl Dratectien 1o Shenti. the pUdLE &N Suritives.




40 WEST LOUISE AVENUE
SALT LAKE CITY, UTAH 84115
PHONE 466-8781 |
Test Hole No. ReS PAGE: 2
| ' CERTIFICATE OF ANALYSIS
S3w006764
25 - 27.%5 27.5 - 20 ™A
f 3333 3+ T 3 - TV 3 T 3 T 1 T F T 3 ¥-9-1 311 ERSSSEHWNE BEFESSIEES !
Moisture % ‘ 21,40  29.50 ‘\[
Molvbdenum pem AB DTPA i18 . 037 |
) |
Il Neut. /Potential Tons/1000Tons &, 65 3.62 %
Nitrate NUS-N eem USDA 60  6.40  5.30 |
|
Orsanic Material % (WB) 4.65 4,91 1
PH USDA 60 7.35 7.40 |
; / H
| Phosphorus pem AB DTPA 1 20.70  2¢9.z0 M6 | 1652
Potassium rpm USDA &0 94,00 91.00 W |HE
| Feritic Eulfur % ACTM D2402 .011% L0110
Lfaturation Y 4 2%, 10 19.70
Belendium pPrm AE DTPA i <.001 <. 001
Sodium Abscrption Ratio L0506 s O&1 ’l
|
‘Sodium Sol.Mea/1 USDA &0 .45 .m0 oAb ! 0.55
Zinc pem AB DTPA 1 1.700 1.800 P f Zub
|

FEB 21 ’'SB 14:27 VALCAM - " P.11

LABORATORY, INC
Bacteriological and Chemical Analysis

%’/{. _-.._z(.....-

FORD CHEMICAL LARORATORYs INC.

All reports art submittsd v the contidentsl propeny ot e, Authorimtion for puBllanisn 8f eur resents woncivsions , of, Smreets from or ugmu them , B resrved
Senging aur Whitten dporow! B ¢ Mnual protection o ellentt, the sublic and dumelve.

.




Valley Camp of Utah, Inc.
~ Belina MWine Site

N

Clear Creek, Utah 84526 5 .

L72y ve.2 PXED ‘ ‘ ‘ g

MINE: Bedine-Mine ANALYSIS BY: INTER-MOUNTAIN LABORATCRIES, INC. : - DATE: September 24, 1983 .

_ | ~ PABE: 1 of 2 g :

Cond. Particle Size o - Soluble Cations S

Depth . mmhos/ Satur- S s -

Lab Hole  Interval cn @ ation Sand Silt Clay 3 Ca Mg Na  SAR, -

Neo. Ko. Ft. pH 25°C % x % % Texture Meq/t (1)
22093 v seteer o720 1.3 0.79 34.3 50.4 38.9 10.7 - Loam 5.29 1.?1 1.22
22098 2 prii7 serae 1.4 1.08  °  30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1.32
22095 3 o S 5.5 0.31 2.2 4.0 §2.5 131.5 ;l.oam 1.81 0.41 0.97

Footnotes: (1) Sodium Msozption‘Ratio



Yalley Camp of Utah, Inc.
Belina Mine Site
Clear Creek, Utah £4526

| IO a2 PAED | a
1INE; -Betinaitine - ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24, 1983
- | PAGE: 2 of 2 =
| 8
: ong - Fe In B N Mo Cu Mn TS ‘ 5
.ab . Hole X+ ppm PpM ppm ppm ppi ppm ppm y 4 AB i ABP o -
. M. {13) (14 Q8) (2} (3) (& (5)  (6) (7) (8) (00 (0 a1 (2
3
22093 1 1.9 123. 17.4 151 1.09 0.8 7.13 0.09 0.51 9.35 0.05 1.5 22.3  20.7
22094 2 2.5 69. 13.7 16.6 1.12 0.85 571 0.8 0.41 13.3  0.06 1,56 57.1 555
22095 3 4.5 68. 8.74 59.3 0.66 0.76 4.30 0.5 0.80 7.52° 0.05 1.56 11.9  10.3

Footnotes: (13) Organic Matter
(14) Potassium
15) Phosphate as P

2) Irom DTPA
3! Zinc DTPA
4 Boron
Nitrate Nitrogen

6} Ammonium Extractable Molybdenum
opper DTPA
Manganese DTPA
9) Total Sulfur Per Cent ,
10} Acid Base : ,
11} MNeutralization Potential
(12) Acid Base Potential in Toms Calclun Carbonate per 1000 Tons of Soil

ET d

. : i W
o —. . - - -: - -
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420 CHIPETA WAY - SUITE 280 ,
UNIVERSITY OF UTAM RESEARGH PARK
SALT LAKE CITY, UTAH 84108
TELEPHONE: (801) 582-3138

TWX §10-925-5258
ENV IRONMENTAL LAB ANALYSIS
LAB NUMBER 47008 .
SPONSOR - Valley Camp of Utah
SAMPLE IDENTIFICATION BP=1, 0'=5"' '
STARTING DATE 25 Feb 83
COMPLETION DATE | 01 Mar 83

LA AR AR 222 ISR E 2221 22 )Y SN

TEST REQUESTED RESULTS

pE ' 8.7

Specific Conductivity 145 umhos/em

Alkalinity o 5,600 mg/kg as CaCo,
ma/kq Approx. %

/\

Boron 27 1 0.0027

“Caleium 11,500 1,15

Copper 18 0.0018

Sodium | 250 0,025

Environmental LaY Director

ph

-28D-

R e e a s ana— o A
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)
420 CHIPETA WAY - SUITE 280 I
UNIVERSI™ OF UTAK RESEAGRTM varn
SALT LAKE CITY, UTAH 84108 =
_ TELEPHONE: (801) $62-5138
TWX D10 9356258 S "
ENV IRONMENTAT. TAB ANALYSIS
LAY NUMS . - (7001
SPONSOR Valley Camp of Utah
SAMPLYE LDENTANFICATION b0 1, §'=6.6'
STARTING DATE 25 Peb 83
COMPLETION DATE 01 Mar 83
ARANRRRRRRERRAR KA R RARR RN AR ARk kR
TEST REQUESTED : RESULTS
DR , 7.9 ‘
Specifie Conductivity d5b umnos /ca
Alkalinzty ' 4,400 mg/kg as CaCO,
| | ng/kgq Approx. $
Boron 23 0.0023 .
Calcium 5,600 0.56
Copper 16 . 0.,0016
Sodium 360 0.036
Environmental Director J
ph
’ - 28E- ~
A | | |

e M Eu® d Aa h{ 718 AD UCH
A AmsrraA kiR nlAulMWAﬂmMBmWIWWIDFMMNY OWHOM L'“D.I‘mxﬁg o
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420 CHIPETA WAY - SUITE 280 j
UNIVERSITY OF UTAM RESEARCH PARK
SALT LAKE CITY, UTAH 84108
TELEPHONE: (801) 582-3136

TWX §10-925-3258

ph

LAB NOUMBER 47005

SPONSOR Valley Camp of Utah
SAMPLE IDENTIFICATION BpP=-l, 6.6'-10"
STARTING DATE 25 Feb 83
COMPLETION DATE 0l Mar 83

DNV IRONMENTAL LADB ANALYOIS

*i*****itii****i***i**t**tt*******fi*

TEST REQUESTED ‘ RESULTS

pH " ' 8.8 |

Specific Conductzvzty 135 umhos/cm

Alkalznity : 2,600 mg/kg as Caco3
me /e = lApswen . $

Boron 41 0.0041

Calcium 37,300 3.73

Copper 16 0.0016

Sodium 150 0.015

Dav;d w. Gayer,/
Environmental b Director

~-28F-




FEB 21 ’'S@ 141102 VALCAM

P.19
8 March 1983

ol
IIDEED

LAB NUMBER

SPONSOR

SAMPLE IDENTIFiCATION
STARTING DATE
COMPLETION DATE

TEST REQUESTED

pH
Specific Conductivity
Alkalinity

Boron -
Calcium
Copper
Sodium

e

ph

\—

ENVIRONMENTAL LAB ANALYSIS

I Y Y Y R P R N NN R A 3 s Al d]

420 CHIPETA WAY - SUITE 280
UNIVERSITY QF UTAM - RESLAHUHM PARK
SALT LAKE CITY, UTAH B8
teLEFmONE (801) 382-31%8
TWX 810-625-52588

46995 .
Valley Camp of Utah
BP-1, 10'=15'

25 Feb 83

01 Mar 83

8.1
130 umhos/cm
2,400 mg/kg as CaCD3
mg/kq Approx. $
34 0.0034
21,700 2.17
100 0.010

/] A
"a!! Vlﬂ;,.'/ (P

David W. Gayer

Environmental Director

-28G+

Slamma e e em ki BR R mmk A 8 ASematha st BadtE

L e anemue Tad Bobo 0 0 LG A8 WE ALELN 98 A IS (Y I8 ABBRECECTE 59D TUOM OTH!
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IMIDEGO

f

LAB NUMBER

SPONSOR

SAMPT.R TRENTIFICATION
STARTING DATE
COMPLETION DATE

TEST REQUESTED

pH
Specific Conductivity
Alkalinity

Boron
Calcium
Copper
Sodium

420 CHIPETA WAY « BUITE 280

UNIVERSITY OF UTAH RESEARCH PARK

SALT LAKE CITY, UTAH 84108
TELEPHONE: (801} 582-3138
TWX 910-825-5258

- ~ ENVIRONMENTAL LAB ANALYSIS

46999

Valley Camp of Utah
nrP-1, 15'~-20"

25 Peb 83

01 Mar 83

URERRERNARARRAEA AR RN kAT Eb RN kd

RESULTS
7.8
130 umhos/em
mg/kq Approx. §%
24 0.0024
8,900 0.89
6 0.0006

90 0.009

Gldy:/g_‘\

David W. Gayer

7
Environmental Laqjéirector

-28H-

N
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420 CHIPETA WAY . SUITE 280
UNIVERBITY OF UTAM RESEARCH PARK

SALT LAKE CITY, UTAH 84108
TELEPHONE: (801) 582-2136
WX 810-025-6288
an ENV TRONMENTAL LAB -ANALYSIS

LAB NUMBER 47002 .

SPONSOR ' Valley Camp of Utah

BAMPLE IDENTIFICATION BP-1, ROOFLOC 25'=26'

STARTING DATE 25 Feb 83

COMPLETION DATE 01 Mar 83

*t***kt****t********t**.****ﬂ*i****iﬂ*

Al

TEST REQUESTED | RESULTS

pH - 7.2 |

Specific conductivity 110 umhos/em

Alkalinity - 2,800 mg/kg as CaCO,
ng/kg Approx, §

Boren 20 0.0020

Calcium 700 0.07

Copper 10 0.0010

Bcdium . 90 0.00%

David w. Gayer
Environmental .

ph

-281-

PR _'_,__A_.A_..-_-;-“‘...MQQMHBAWIQAWW
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I Y
420 CHIPETA WAY - SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE GITY, UTAH 84108
I @) - ' o : TELEPHONE: (801) 532-3138
) . TWX 910-025-8258
-cit '
s ENV IRONMENTAL LAB ANALYSIS
I LAB NUMBER - 47008 ‘
l SPONSOR Valley Camp of Utah
SAMPLE IDENTIFICATION BP=1, LOCROOF 26'-27'
l STARTING DATE 25 Feb 83
I COMPLETION DATE 01 Mar B3
A X I X I X2 I YR XX 2 ********"**ﬂ***
i TEST REQUESTED RESULTS
i ~ pH . 8.4 o
' Specific Conductivity . 78 umhos/em
Alkalinity " 1,600 mg/kg as Caco,
I | mg/kg ApDpProx. %
Boron 43 0.0043
Calcium : 1,800 0.18
l Copper ~ 20 0.0020
Sodium , 110 0.011
l Environmental Lab/Director
T ’
\ | -283- |
———e . e Ly P W P bs-lWQEM“uE,‘;m!m‘ﬁ.‘lmq
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©
=i

420 CHIPETA WAY - SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK

| : BALT LAKE CITY, UTAH 84108 '
O : ’ TELEPHONE: (801) 582-3138
' TWX 910-025-5258
er—

B

ENV IRONMENTAL LAB ANALYESIS

NUMBER 47000 -

LAB
SPONSOR © Valley Camp of Utah
SAMPLE TDENTIFICATION BP-1, LOCROOF 27'=-28"
STARTING DAuEL 25 ¥ab B3
' COMPLETION DATE 01 Mar 83
**t***ﬁ****tii**********‘*I***i*tti'**
TEST REQUESTED .= - RESULTS
pH | . 8.1
Specific Conductivity 62 umhos/cm
Alkalinity 2,200 mg/kg as CaCO,
ma/kg Approx. %
Boron ' 18 0.0018
Caleium 1,000 0.10
Copper 14 0.0014
35 0.0035

Sodium

1))

Dav

Environmental Director

-28K-

] !!ll lll - |.|__g.ib.i..r_ﬂ..r__...__1.‘ -
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420 CHIPETA WAY - SUITE 280 , j
_ UNIVERSITY OF UTAH RESEARCH PARK |

SALT LAKE CITY, UTAH 54108

TELEPHONE: (801) §82-2136

TWX 910-625-5258 :

ENV IRONMENTAL LAB ANALYSIS

LAB NUMBER 46997 .

l SPONSOR Valley Camp of Utah

SAMPLE IDENTIPICATION . BP=1, LOCROOP 2A7=29"'
l STARTING DATE 25 PFeb 83
I COMPLETION DATE 01 maz B3

[ 31 X2 XTYY ] ****iﬁ**_*i'*'i*'k*l*******iﬂ***A ,
' TEST REQUESTED : .- RESULTS
" pH ' 7.5
l fpecific Conductivity . 82 umhos/cm
Alkalinity " 2,400 mg/kg as cacu,

l my kg Approx. &

. Boron : 24 0.0024

; Calcium 4,400 0.44
l Copper | 21 0.0021
| Sodium 110 0.011
I -
' \_ | -28L-
B - ,ku_.A_.......-.......u_mqawnﬂmlmlnmhﬁﬁ
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. B |
420 CHIFETA WAY - SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK
" BALY LAKE CITY, UTAH $4108 l
TELEPHONE: (801) 582-3136
TWX 910-825-5258
a ENV IRONMENTAL LAB ANALYSIS ‘I
LAB NUMBER | " 46998
SPONEOR _ . Valley Camp of Utah
SAMPLE IDENTIPICATION BP-1, LOCROOF 29'=30!
STARTING DATE 25 FPeb 83
COMPLETION DATE ' 01 Mar €3

KRk r N RNk RN AR AR RN SRR RN R TR R nn b Al

TEST REQUESTED | RESULTS

;i . 8.0

Bpecific Conductivity .50 umhos/cm
Alkallnity -7 2,800 mg/kg as Cnco3
Boron L8 0.0010
Calcium ' . 1,900 0.19
CO‘sfer 22 0.0022

Environmental LalDirector

ph

-~28M- | | o .
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LAB NUMBER

EPONSOR
SAMPLE IDENTIFICATION

STARTING DATE
COMPLETION DATE

ETRRRRE A AL AR RN Ad bR AN R AR A AR RN

TEST REQUESTED

PE
Specific Conductivity
Alkalinity

Boron
Caleium

Copper
Sediuvm

oh

EXV TRONMENTAL LAB ANALYSIS

47003
Valley Camp of Utah
BP':-' LOCFLOOR .0"‘41.5'

W

420 CHIPETA WAY - BUITE 280
UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE CITY, UTAH 84108
TELEPHONE: (801} 582-3136

TWX 910-825-5258

25 Feb 83
01 Mar 83
* RESULTS
P 7.9 '
- 170 umhos/cm
- 2,400 mg/kg as CaCo,
mg/kg Approx, $%
39 0.003%9
33,700 3.37
12 0.0012
120 0.012

David W, Gaver g] ' '
Environmental ‘Directoer

- =28N-

Tt mLmALaUALL Y M ASRETEEIN ANS SUGH
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420 CHIPETA WAY - SUITE 280
UNIVERSITY OF UTAH RESEARCH PARK

| o , | ' SALT LAKE CITY, UTAH 84108
1@ ;O ' TELEPHONE: (801) 82-3135
» R . TWX 910-825-5258
-CIIl |
MIBEG0
a

ENV IRONMENTAL LAB ANALYSIS
LAB NUMBER 46996 |
SPUNSUR valley vamp of Utah
SAMPLE IDENTIFICATION BP~-2, 0'=3!
STARTING DATE : 25 Feb 83
COMPLETION DATE 01 Mar 83
_ kb hbhbbbdb kbbb hhk bbbk dd
TEST REQUESTED RESULTS
pR 7.9 '
Epnnifie Omndumbiviey £9 umhog/cm
Alkalinity - 2,570 mg/kg as cac03
M Approx. &
Boron 20 0.0020
Calcium . 1,500 0.15
Copper 14 0.0014
Sodium 30 0.0030
Environmental Director
ph
. -280-




FEB 21980 14114 VALCAM P.28
8 March 19R3

| ' ~
‘ 420 CHIPETA WAY - SUITE 280 ’

UNIVERSITY OF UTAH RESEARCH PARK

SALT LAKE CITY, UTArM 841
TELEPHONE: (801) 582-3138

TWXVMMZ&SZSO
l llllmu
Ehv InURMENTAL LAS ANALYSTS
LAB NUMBER S 46994
SPONSOR valley Camp of Utah
SAMPLE IDENTIFICATION 3p-2, 5'-8'
STARTING DATE 25 reb 83
COMPLETION DATE 01 Mar 83

L1 s T 2 Y F 2 Y S R AR Y YIS R R R XYY SN ST Y |

IEST REQUESTED RESULTS

pB 7.7 |

Specific Conductivity '65 umhos/cm

Alkalinity - 2,800 mg/kg as CaCO,

mg/kg Approx. %

. Boron 21 0.0021

Calcium a 1,300 0.13

Copper 14 0.0014

Sodium / 60 0.006

(Jac Iﬂ%// (4%\,

David W. Gaye
Environmental b Director

-28P- 7 - J
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DL

LAD NUMDER .-

SPONSOR

BAMPLE IDENTIFICATION

STARTING DATE

COMPLETION DATE

ENVIRONMENTAL LAB ANALYSIS

47006

BP~2, 8'-13'
25 Feb 83
0l Mar 83

420 CHIPETA ]

UNIVERSITY OF iU
SALT LAKE CI
TELEPHONE: (gl
TWX 910-925~

1

[

Valley Camp of Utah l
i

i

whkhhbhh kbbb bbb hhhhhhNhdwkkkhhhbhhdhw

TEST REQUESTED

oE

Bpecific Conductivity
Alkalinity

Boron
Calcium
Copper
Sodium

RESULTS l
8.2 o
65 wnhos/om

2,800 mg/kg as Cnl

ma/kq Aggfox . '

16 0.001¢6
500 0.05

17 0.0017
86

0.0086

Environmental

-28Q-

P meE e AR DA b e s A SR e . P BN L



FCD 21 98 14:14 VALCAM

P29
8 March 1983

r VIDECD

LAB NUMBER

SPONSOR

SAMPLE IDENTIFICATION
STARTING DATE

COMPLETION DATE

FEST REQUESTED

pH
Specific Conductivity
AlkaliniLy _

Boron
Calcium
Copper
Bodium

ph

R .

ENV IRONMENTAL LAB ANAT.YRIR

- 47004

Valley Camp of Utah
BP~-2, 13'=18’

25 Feb 83

01 Mar 83

hdhdhd kbbb dAdbALALARAARARAR AN AR AR RN

'\
420 CHIPETA WAY - SUITE 280

UNIVERSITY OF UTAH RESEARCH PARK
SALT LAKE CITY, UTAH 84108

TELFPHNNF- (A1) 683-3136

TWX 010-825-5256

RESULTS

8.5

69 umhos/cm

2,400 mg/kgy as cnco3
15 0.0015%
700 0,07

7 0.0007

37 0.0037

DavirenmentalZab Direcotor

J

\ - - 28R~

S e a e e et e s o as A e 4 M SN A ERER o AR S A SR
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_WIEED

ph

LAB NUMEBER

BPONSOR.

SAMPLE IDENTIFICATION
SfARTIﬁG DATE
COMPLETION DATE

435 SHIPLTA WAY RUITE 260
UNIVEMSITY OF UTAL REOCANCH PARK
BALT LAKE CII Y, Ui an-ba B8
TELEPHONE: (801) 882-3136

TWX 810-825-5258

ENV IRONMENTAL LAB ANALYSIS

47007

Valley Camp of Utah
Bp-2, 18'-23"

25 Feb 83

01 Mar 83

ARRBER R R AR TR RN IR AN R RN AR RN R AANE

IDCT REQUEETED

pE _ ,
Specific Conductivity
Alkalinity

Boren
Calcium
Copper
fndinm

-285-

8.1

71 umhos/cm

2,290 mg/ky as Caco,

mgzkg Approx. §

30 0.0030
800 0.08

6 0.0006
110 0.011

Dav

Environmental L&b/Director

i

e mA e ame s e LSRG B RSP AR e BAM LS.
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N .
%.@j GARCO TESTING LABORATORIES

. NVLAP .
Accrediied 532 West 3560 South 5826 South 1900 West
Salt Lake City, Utah 84115 Roy, Utah 84067
Phone 266-4498 Phone 776.5355 d - p v
| i S ye PRRCISVATIALE
December 2, 1388 és 3
' : ' DEC -0 1988

Valley Camp of Utah, Inc.
Scofield Route VALLEY CAMP OF UTAH, INC.

Helper, Utah B845Z6
Attn: Steve Tanner:

Sample 1 & ©
Snil Classification - Sandy Clay (CL2

Pn_(FSE) 500 1000 1500
At Peak % Load 15.9 20.5 24.1
(PSF) Shear Strenagth 763 984 1637
M.C.1 15.2 15.8 14.7
Y di C115.7 113.4 120.1
MC f : 17.2 1€6.9 15.8
yaf , 108.2 120.4 126.4
Sample 2
Swil Classification = Very fine sand (ML)

En_(FSE) 100 £90 200
At Peak % Load €.1 7.1 8.6
Shear Strenath (PSF) 293 341 413
M.C.i 42.7 40.6 3z.0
J di 76.4 78.8 8z.8
MC f 44,6 41.6 38.5
daf 75.4 80. 4 85.9

Moisture Content
Dry Unit Weight

=
nn

Sincerely,

v
cc: Randy Harten Tom MofNadiee
Div of 0il,Gas,Mining Lab Manager '

National Voluntary ; ' " ) _
Laboratory Accreditation | aN | \\\ A United States Department
Program , : - of Commerce Accredited

Member. ASTM, ACI, AGC
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1 &/ GAR CO restive LABORATORIES

NVLAP

Pl 532 West 3560 South 5826 South 1900 West B S
Salt Lake City, Utah 84115 Roy, Utah 84067 T 7N
Phone 2664498 Phone 7765355 SRS
December 2, 1988 2 ¥
: & 94
Y o

Valley Camp
Scofield Route
Helper, Utah 84526

Attn: Steve Tanner

Gentlemen,

Enclosed are the in place density, direct shear, soil
classification and cchesion properties of samples taken from
vValley Camp Fond #1.

The pond bottom is a light brown sandy clay with some silt.
The south and west sides have a gray silty sand. The color
change could be natural but is probably the result of coal dust
deposited in the pond over the years.

Samples were taken by driving «(by hand) a +thin walled
aluminum tube  into cut outs from the embankment approximately Z
feet above the water and 2 feet in from the surface.

Samplesbﬁl % #5, and #2 & #32, were so similar that only one
direct shear was done oper set. Sample #4 was disturbed and nco
direct was per formed but the torvane shear in the field was 200

psf.

As to the request of Randy Harten, Division of 0il, Gas and
Mining, no enaineering analysis has been performed , anly the
testing of the samples. If you have any questione regarding this
information please do not hesitate to call.

Sincerely,

Tom McNamee
Lab Manager

cc: Randy Harten
’ Division of 0il, BGas,Mining

Nationa! Voluntary .
Laboratory Accreditation ‘ . United States Department
Program of Commerce Accredited

Member. ASTM, ACI, AGC
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ROLLINS,
l ¥ j BROWN and
.~ GUNNELL,

INC professwinal
* engpineers

November 16, 1988

Barry Barnum - ' NOV 17 1988

Scofield Route
Helper, UT 84526 VALLEY CAMP OF UTAH, INC.
Gentlemen:

We have completed the required testing of soil samples
obtained from two test pits excavated at Valley Camp near
Scofield, Utah. The location of the test pits are shown in
Figure No. 1 with their logs presented in Figure No. 2. It will
be observed that the subsurface materials imn both areas consist
of a brown gravelly sandy silty clay.

Sampling of the test pits, occurred at three-foot intervals
throughout the depth investigated. ©Each sample was classified
according to the Unified Soil Classification System. The symbols
desigpnating the soil type are shown on the logs. '

The in-place unit weight and natural moisture content are
also shown on the logs ranging from about 90 pounds per cubic
foot to about 110 pounds per cubic foot and 6% to 11%
respectively for Test Hole No. 1 and from 91 pounds per cubic
foot to 97 pounds per cubic foot and 8.6% to 21.5% respectively
for Test Hole No. 2.

The saturated unit weight for samples obtained from about 6
feet below the ground surface in Test Hole No. 1 is 118.2 pounds
per cubic foot.

1435 WEST 820 NORTH PROVO 374-5771.
POST OFFICE BOX ~11 SALT LAKE CITY 521-5771
PRONVO., UTAH 84603 - AREA CODE 801

" . 1 ' ' Lo
i s - .. -t -t Y S B S T



) A consolidated drained direct shear test was performed on
the samples from a depth of 6 feet in Test Hole No. 1. The
results are shown in Figure No. 3 in the form of a Mohr envelope.
The results indicate a friction angle of 38.5 degrees and a
cohesion of 1 psi.

; I1f you have any questions regarding the information
contained herein, please contact me.

Yours truly,

P /-
'%/J‘ | \\ji‘?l‘ .-41—’

Steven'L, Smith

SLS: jsh
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