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STATE OF UTAH"

DEP:~RT!\'1El\TOF HEALTH
DIVISIOK OF ENVIRONMENTAL H'EALTH

ISO ;\'eSI l\onh Temple.P.D.Box ~500, Salt,Lake City, Utah 84]]0.

2. Tne conveyor heat chwtes, reclaim 1..::-;:-::1 feete:- ch~-:es

ail: vi:,ratOI fee~er Cischa:-ge chutes s~Q1J. be to-:ally
S:lC :oseo ana rtlsiiitaineo i,jlg'ooe ape:-6 :':':1gconoi ti'o'n .

1., ::iE conveyor hOD:' sections .s~a.ll be sec.;rely positiorled
v..~e:i t:ans~ortin;; coal ane :le fi':E.in:a:':Je: in gOOD

c;Js:Eting cOl"'lditiDiJ.

P£: Air Quality Approval Oroer
for InCrease of Coal
Production

.533-6108
August 17, 1981

TrevorG. t,':"li teside
valley Camp of utah, Inc.
Scofield Route
Helper,UT 84.526

Dear Hr. \',':-.':''teside:

This air qLiality cpprDv~l orce: authorizes the increase in
proDuction as proposed in your noti:1? of inten~ d~ted t?a:-:::h 26,
1981 wi trl t:ie following conditions:

On April 3C, .1.981, the Executive Se=reta;y p:.;:lished a notice
of intent to E.;Jprcve you: increase in coal ;::-obuction from
1.2xl06 tor:s/year to 2. 2.5x106 tons/year. Tne ~J-day pub1i:
::;:;;:T.-en: ~e:ic:· ex;:,::-ej 0:1 Kay 30,_ .1951 and no cO;'j'j;'flents we:e
:eceiveo.
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pn'lS!O:-: S

Com·mlil~i::,:·. }iL·~lrr. ~C'r':I~el
£"'.-;'0""'''" lei He-ell/;
FtrnI1~' Hecltl: SUl'ice.
Hedtn Cc~ nr:e"ciAz

cru! Sttn:erri,

$ec::" \~'. ,,;; ~ht ~n
Governor

.QFflCES
Admi"i.rI~erilO('Senj!:('.
Heelr}; P~""i,,: lmc

Polic;. Do c:c~""C'r:I
Med~cJ Ezcmj"c"
SlcU HeC:!lh I..c:/)orelo:-y
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.3. Tns 'cC:lvey::>r skir:.bcards sr,:ll be ;::-c;:'e:ly pcsitione:;
,.. ~e:; t:snspo:-:i;-;~ coal ~;1C ~e ::jj.ls:e::; 2S neebec.

4. S:E:~er tube dust fla~s shall be re:1a:ed as neeoec.

.5. TIE 2.2 miles of haul road shsr~c ""itn ::>the:r COi7qailles
s:"lcll ~e paved f"le- leter tnSi1 Se;·ter..::e:- 1, 1952. In iriS
i-l:sIi:n, the road shall De che::iica:.ly st~bilized to
i..i;-.imlze fugitive emissions. A :reco::,o/log of all
::e2:i'i'rents inclutin;oste, S::'iOi..'!"Itsn= le-cetion snall be
ke;:: e~d :i,Eae s"aila:le to tne Exe:w'ti-,te Secretary upon
:e::J!st.
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12. The Executive Secretuy shall be ·notified ,,;hen monthly
production reaches full capacity as a co:;:plian~e

inspection is requireo.

You ere considered a minor source for p:.:rp:Jses of "the ?SD
regulations and will not require a permit from E?AIRegion
VIII. However, for State purposes you are a major source.

11. Total annual production of coal fro::! the two l'itines and
crushing pla-nt throughput shall not exceed 2.25xl06
tons without prior approval from the Executive
Secretary according to Section J.l, UACR.

9. No visible emissions, except from internal combustion
engines, shall exceed 20% opacity as per' Section 4.1.2,
utah Air Conservation Reouletions (UACR). Visible
emissions from diesel enoines shall not exceed 20%
opacity except for startIng motion no farther than 100
yards or for stationary operation not exceeding t'"lree
minutes in any hour according to Se~tion 4.1.4, UACR.

10. All surge bins for loading of trucks or :-ailroad cars
shall be equipped with a te.lescopin~ chute torninimize
the fall distance of the coal.
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6. The unpaved sections of haul roads not covered in
condition US shall be chemically stabilized as
necessary with dust suppressive material. A record/log
of a11·treatments including date, amount and location
shall be kept and maDe available to the Executive
Se;retary upon Ie.quest.

7. All conveyor transfer points shall be equipped with
water sprays.-

8. The opacity of the crushing p1antbaghouse shall not
exceed 20%. The baghousesha1l be maintained in good
operating condition..

to

Trevor G. Whiteside
page 2
August 17, 1981
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DR:jw
cc: Sowtheastern District Health Dept.

EP~ Region VIII (D. Kircher)
enclosure

According to Section:;.9, UACR, a fee for the cost associated
wi th processing this permit is required to be paiO to the State
of utah upon receipt of this approval order. The final costs
are attached. .

~.~/
. Brent c. eradfott

.Executive Secre ..ary
Utah Ai!' Conservation CO:i'"'TIittee
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Trevor G. "''hiteside
page :;
August 17, 1981

. "



S'I.l£ Of VI I.'"
OfP,l,l'll"'fNl 0: CO'.·";)NI1'l' "',-:>
fCOIIOf;<I:O£ vi L0"""' NT

IoAEl"";' S!-lllHcOIREC1OR
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nUPHON£ 601/S3~S755

seen loA W"'>4~SO';
GO'>'f<lN~

Division of
StateH.istory
lVTI."'Sll.T[ HIS1ORICAl. SOCrnY)

-60-

" ,

.~ fl, GAS o.: . 4tNG

.- .,-,.-, .... ,.. ., ........._.... - .. S'i:e'" ~ 'Co!f 6:..rc
r"•• r:.. n.:..-lIVlo

January 7', 1981

Dear Mr. Smith:

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

James w. 'Smith
Division of Oil, Gas and Mining
Department of Natural Resources
1588 West North Temple
Salt Lake City, Utah 84116

The staff of the Utah State Historic Preserva~ion Officer has
received your letter of October 24, 1980. The staff, having
reviewed the sub;::itted report by Archeologicai Environmental
Research Corporation. entitled ~Archeolo9ical Surface Evaluations in
the Skyline?roject in Carbon and Emery Counties," hasdeterrnined
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 des'cribed no adverse
effect upon them in the Skyline Mine project, it is felt that this
report could sati s factor ily be submi tted as part of a mining prog r am
as outlined by the Memorandum of Agreement between the Division of
State History and the Division of Oil~ 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 tesour~es are not eligible and there is
nO adverse effect, the mine plan should be approved.

. The Office of Surface M1nin9 has pointed Gut some serious problems
with this report and others. The Preservation Office of utah would
like to suggest to Oil Gas & Mining and the Office of Surface Mining
that a meeting be set up to determine some specific guidelines that
can be dealt with on a systems basis rather than individual cases.
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Should you need assistance or clarification, please 'call or write Jame's'l
.L .. Dykman, Cultural Resourc.e AdVisor,. or Hi I.· son G.Martin, preservationl_~
Development Coordinator, UtahS~ate Historical SocietY6 Preservation .
Development, 300 Rio Gr ande, Sal t Lake Ci ty, Utah 84101. . _

Sincerely,

Melvin T. Smith
Director and-
State Historic Preservation Officer

JLD:jr:C942CB

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

-6P-

I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I



I,
t:,
I
I
I
I
I
I
I
I
I
I
I'
I
I·
.'

I
I
I
I

INTENSIVE ARCHEOLOGICAL SURFACE EVALUATIONS
IN THE

PROPOSED \FrlISKEY CREEK CtJ\'YON-PT;8ASJlj~T VALI;EY
PROJECT

IN
C.A.R130H COUNTY, UTP..H

1·1in e Plan ,Applicant:

Valley Camp of Utah, Inc.

(Coal 1-1ine and General Service Facilities
Re"'_;·'-_-·~.·_~"',·e_· +.~ ·_"p·.~_-"_-'._-_~na.- !l"1--~"';.:f2 an"'-'d· U---4~h !:JAI ·2- 't/J-"\~-es)_. _ - _ _ _" ul Co..... 11 • _ ."~,, • _ ••

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

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

ARCREOLOGICAL-ENVIROl'm.El'lTAL

RESEARCH COR:PORATION

PAPER NO. 21

September, 1980

Salt Lake City, Utah



ABSTRACT

In tbe summer of 1980, the Arcbeological

Environmental Research Corporation conducted an intensive

cultural resource evaluation for Valley Camp Coal Company

of Utah in the Pleasant Valley-Eccles Canyon locality south

of Scofield, Utab. The survey consisted of a corridor

evaluation extending from tbe 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 adjaceni to, the project area.

These sites include four mine portal service areas, one

sawmill site, and two cabin foundations. One of the seven

sites is considered to meet the minimal criteria.of

eligibili~y under 36 CFR60.6~
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.Chapter I ~ INTRODUCTION

A. General Data on the Project

In the spring of 1980, the Archeologica.l
Environmental Research Corporation (AERC) of Salt Lake
City 'WaS contacted by Vaughn Hansen Associates, a Salt
Lake. City consulting firm, on behalf of Valley Camp of
Utah, Inc~ and contracted to perform an intensive.
cul tu:ral resource evaluation of mine portal areas,
transportation corridors and service areas relative to
the development of mine facilities in the Whiskey Canyon
Eccles Canyon-l'l.easant Valley lpcality of Carbon' County,
utah. l1inepermits involved in this locality include
Belina #1 and #2 and Utah #2. Vaughn Hansen .. Associates
(VB) in conjunction with Valley Camp of Utah,·Inc., desirous
of preparing a mine plan application for submission to
federal and state authorities, requested that cultural
resource evaluations be conducted within the ~potential

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

AERC's field evaluations within this project area
commenced in the summer of 1975 when F. R. Hauck began
conducting proposed drill location evaluations for Valley
Camp but in association with Sanders Associates, a consulting
firm with offices in KaySVille, Utah. AERO's consulting for
Sanders Associates (see re.port for June 13, .July 17, .October 13,
November 28, 1975 and July 17 and August 23,1976) featured
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specific evaluations .madewitp.in the general Scofield
locality although no evaluations were actually conducted
within the present project area.

:Beginning in September, 1978, AERCbegan consulting
for Coastal St.ates Energy Company upon the Skyline Project
which is situated on the west and adjacent to the Valley
Camp project area (see Figure 1). Reports on .AERO
investigations in the Coastal States project area were
f'lJ.4-:tlished as CSEC-7S-1 (10/2./78), CSEO"'79-2 (7/2:;/79),
CSEO-79-; (S/10/79), OSEC-79-5 (9/18/79). In 1979, .AERO
cond.ucted. an intensi'Ve surface evaluation of the floor of
Eccles Canyon extending from the mouth of that canyon on the
we~t into the National Forest l~d.s (see CSEC-79-2) •. That
survey includes the entire .floor o.f Eccles Canyon which will
be included in the present mine plan permit application.
During these preliminary cultural resource evaluations, only
tr.:Z'ee c1.:.1 ~..:=al resource sites 'Were ::-ecoreled in the' general
lee::" i '"C:'-- • The-se si"t e ! incl"J.d ec. two historicca.!!(p5-it e s ,

AERC270U/1 anel 2, and one historic mine portal, service
area, AERO 270N/1. All three sites are·. situated in Eccles
Canyon; howe'Ver, only the .:first two sites, 270U/1 and 2,
need be considered in 'this report. Site 270N/1 is aeljacent
to the l~ational Forest .bo1D'ldary up the canyon from the Valley
Camp pro ject area. No other cultural res,ources in the Eccles
Canyon-Whiskey Creek locality hael been record.ed prior to

.AERCt s surface evaluations being reported in this document.
~om July 22-25, 19S0,AERC persoDllel conducted

intensi'Ve e'Valuations of the Whiskey Creek corridor and an
extension of the Eccles Canyon corridor Z12DD ;tl.g north from the
mouth of Eccles Canyon a1.ong the west bench ofl'leasant Creek
to the existing service area at the mouth of Green Canyon.
Some .four historic sites were recorded d"UIing this recent
survey. Thus_ a total of six historic cu,lturalresou.:t"ce sites
are situated within the Valley Camp mine :Elan permit area.

2
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?ecooendations concerning site significance and. mitigational
tecr..:niq,ues relative to those six sites are provided in this
report.

All sur\'cyedareas relative to the present mine
plan pe:.-titare situated on privately o....med lands abd no
federal antiq,uities permits have been procUred to conduct
'the· 1980 research.

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

Deters in width extending from the northvlestquarter of
Section 30 in Whiskey Creek nor~h through. the center of
Section 19 into the bottom of Eccles Canyon and then east
through Section 18 into Pleasant Valley and north in
Section 17 to Section 8 a~d then east to the Utah No. 2 Hine
location in tile northeast quarter of Section 17, To~ship 13

South, Range 7 East, Salt Lake Base and Neridian. At special
request frorJ ·ValleyCamp, P..:ERC personnel al.s,Q examined the

Nicolit~s Hine, the Green Canyon savnnill site and the Gibson
Nine, all located in Pleasant Valley.but outside the
trans:aission corridor. This project 'area i.s situated about
~\'lO tiles south of Scofield, Utah, with the eastern corridor
paralleling TItah State Highway No. 96 in :Pleasant Valley.
~. ,... .&' • i' _.., US,.. S ... 5 I" ...... .. . h..!.'..'1e 0C 0..;. ~e_Q, u'tan, .' • \J. .• I\unu l"e l"opograpn~c map s. OvlS

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

headquarters in Bountiful, Utah. Site repo:rts .are being
. s"IlD:aitte:i to all relevant state and federal agencies as an
appendiX to this report. Artifacts collected during the
survey are being curated at the lfuseum of" Peoples and
CulturES at 3:-igham Young University in Pro"Vo, Utah.

Environ,.T:lent and Locality

The project locality is situated in several :larro'VI
ca::.~ro:1s which drain northwards into Scofield Reservoir via

5
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e:;'.:,os.e·:' t:':e :E:'a~k Ea'",-:,:: Group, a Cretaceous age deposit. which.
consists of sa..'1.dstone, mudstone, shale and coal.

The high elevation places the project locality within
the Hontane floral ecozone, but topographic i"actors create a
mosaic of different plant communities. In the Nontane ecozone,
the following arboreal species are typically present in the
project area (Johnson 1970):

.EcclesCanyon Creek and. Pleasant Valley Creek. The general
elevation of the project area ranges between about 7750 feet
at the Gibson Mine to' about 9200 feet at the head of \f.n.iskey
Canyon.

The high elevations in the project area have a
strong effect on the local climate. The precipitation amounts
to about 30 inches annually, but most of this precipitation
falls 1D. the fonnofsnow since the Hay.to September precipitation
is .only eight inches (Utah Water and :Power Board). Elevation
andeA"']?os1ll'e also determine. the freeze t:ree growing period.
which is as low as 20 days per ye~ at the~ghestelevation,

but not greater than. 60 days at the lowest elevations.
The surface geology Of ,the pro ject locality ·is

relatively simple. The majority of the canyon's lowe:rsu=faces
consists of an exposure of the Cretaceous age Stax Point
Sand.stone, a formation of marine, deltaic and beach deposits
0:: i::::te:,"r::e5.ie::' sa.:.-:ds-tc!2e and shales. Above the stax Point is
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COIIl!Don Arboreal
Limber pine
Engelmann spruce
13111e spruee
Subalpine fir
White . :fir
Douglas:fir
Rocky l-iountain

juniper

6

Species
Pinu.s flexi1.is
Picea enrzelmannii
l'icea nun.gens
Able s lasi6ca:rua
Abies conco1or
:Pseudotsuga menziesii

Juniperus scopulorum



COInI.aon juniper , Juninerus corr.rn.unis
Hountain mahogany Cercocar"Ous ledifo'ius
Aspen Populus tremuloides
Serviceberry p~elanchier SP1).

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

The noral community along ifue"Pleasant 'Valley Creek
bottom include mixtures of willow Salix S"01). t sagebrush
Artemisia tridentata, rabbit brush Chrysothamnus nauseosus
and~asslands grading into mountain shrub cOnmruL~ities.

The project locality is situated in the Northern
High Plateau Subcenter of the ltliddle Rocky Hountain. :Faunal
a.:rea and is characterized by a "..ide variety of species. The
IDar:'rmal species knO\¥Il to exist in the general ·project area
according to Durrant (1952) include the following:

Order Insectivora

Shrews
Order Lagomornha

Pika
White-tailed

" jack rabbit
Snowshoe rabbit
Cottontail rabbit

Order Chiro"Otera

Silvery-haired bat
Big brown bat

Red bat

Long-·eare.d bat
Big free-tailed bat

Order Rodentia
SquirreJ..s
Chipmunks

7

Sorex 5"01). ~

Ochotona "Orince'Ds

Le"Oustowl1sendii
Lepus americanus
Svlvilagus nuttal'ii

Nyoti.s spp,

La.sionycteris S'D"OL

E"p~esicus sp'P •.
Las i uruS S"O"D.

Corvnorhinus s"pn,
Tadarida. snp.

Citellus spp,
Eutamius S"D"D.
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l~orthern pocket
gopher

Beaver
"'estern harvest

mouse
House
Headow mouse
Wood rat· '.

:Big j1lI!lping mouse
Porcupine
Y.L8.rm0 t

Oroer CaJ:'T\~vora

Coyote.
Wolf
(formerly in area)
Red fox
Gray fox
G=i.zzly bear
(fc~erly £n area)
Black bear
Ring-tailed cat
Ermine
Long-tailed weasel
Harten
Badger
S·triped skunk
Spotted skunk
Canada lynx

:Bobcat
Mountain lion

Order .Artiodactyla
Elk
Mule deer
l~ountain sheep
(formerly in area)

8

Thomo!!lvs ta1noides
Castor caIladensiS

ReithJ::'oclontomvs megalotis
Perom-vscus

"
Hic;rotus sp'P,
l'ieotama cinerea
Zapus princeps
Erethizon dorsatum
l1armotafiaviventer

Ca..Tlis , atrans
Canis lu"Pus

Vul-pe s fv1va

Urocyon cinereoargenteus
Ursns norribilis

Ursus americaTlus
Eassaricus a.sfutus
Mustela erminea
Hustela. :f'renata
!'larte s cauxina
Taxidea taxus
Ne'Dhitis menhitis
Spilogale gracilis
Lynx canadensis
Lynx rufus
F~lis concQlgr .

Ceryus Canadensis
Oclocoileu8 hemipnus
Qyis canadensi§



The montane ecozone also supports a wide variety
,

of avian species, ~orne of whicb are s"mr,er migrants. Some
of these species, according to Hayward et a1 (1976) include
the following:

Local Avian Suecies
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(summer)

Tachvcineata bicolor . I
Tachvcineata tha;lassina (summer)
Troglodyte s ",' aedo!l (su.m.rner)
}larue atrica"Oillus

).cciniter gentilis
Accipiter cooperii
Buteojamaicensis
).ou118.. cp..rysa.etos
Bubo virginianus

S"Oh;rra'Oicus varius
Picoides 'Du"pescens
Cola"Dtes auratus
S"Oizella nasserina (summer)
Carnodacus cassinii (summer)
Pheucticus me"lanoce"Dha"lus

- ( su.mmer )
, Conto"'Dus sordidulus (summer)
Sialia currucoides (summer)
Catharus gultatus

Sitta cana.densis
Regulus satra'Da
Regulus calendua
Dend-roica coronata (summer)

. Pirangaludoviciana (summer)
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Coniferous Niche
Red-breasted nuthatch
Golden-crowned kinglet
Ruby-c~ow~ed kinglet
Ye110w-rumped warbler
":e stern tanager

ASDen Niche (Hole nesting)
Tree svlallow
Violet, green swallow
House wren
Black-capped chickadee
Yellov.'-bellied

sapsucker
Downy woodpecker
Common ilicker
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

, .
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Those species which migrate into the area from out of the
state are indicated. as su.mmer 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 i!L~abited

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 ~he early prehistoric big
game hunters, the archaic hunter-gatherers, the semi-horticultural
:Fremont, the Shosnonean bands., the early historic explorers
and fux trappers, the }'Iormon coloI"l..ists, the coal and cattle
barons f the final i!"-i'lu.x of f2-."r"'Il'lers, small to......'!l settlers, and
nerchants. l1an t s seal.al and tecr.nological variations mirror
the complexity of economic mea..."llS used to e:>:p10i t the necessary
res:~ces c= ~~s c~a:~g~~g ecological system.

The ?rehistori9 Period
The prehistoric period within the project region can

be subdivided into foUI' main temporal phases: Paleo Indian,
Archaic, Fremont and Shoshonean.
PALEO INDIAN PF-ASE

The Paleo Indian phase began at appro::d.nately
12,000 "B.:P. and terminated by about 7000E.P.,and is generally
divided into three subphases ,...hieh are known as the Llano,

'Folsom and :Plano cultures (Jennings 1974:81).
The Llano culture was characterized by the hunting

of,mammoth d~ing a time period between 12,000 E.:P. and
10,000 E.P. Since the Llano culture has been defined primarily
from the excavation of mammoth kill sites, very little is kno......n.

about the overall subsistence activities of this cuJ.ture.
. :Evidence of the Llano culture has been found over

a widespread area in the Intermountain' "vlest and Southwest.

10
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States.

The Clovis point, a large, lanceolate, fluted spear point, is
the only artifact \'lhich c.a..'l° be used confidently to infer the
presence of the Llano hunters. Clovis points, in association
with mammoth remains, have been found in new 1-1exico, Oklahoma,
Colorado, Arizona a."'1d Wyoming.

Based on these sites, which are characterized by

mammoth-Clovis point association, the core area of the Llano
culture is limited to eastern Colorado, most of new !-lexico
and eastern Arizona. RO\'lever, the Clovis point by itself has
a much larger: distribution°. Clovis points, °or very similar
.fluted points, have been found throughout the entire United

Within the project region of Utah, no characteristic
Llano sites have been found, although several isolated Clovis
points and one fluted point site have beenr~ported. An

isolated Clovis point was reported from Sevier County, Utah
(Tripp 1966). GUllllerson (1956) :perfo~ed a "test excavation on
a small rockshelter in Emery County (42Em8) from wr~ch a local
collector had obtained a Clovis point. The test excavation
did. not, ho\.,rever, recover any addi tiona:l Clovis points. An

unusual fluted point very closely resembling the Cumberland
fluted points commonly found east of the rlississipPl River was
found by an amateur collector in the San Raf~el Swell and
reported by F.auck in 1979 (42Em677).

'The Folsom c111 ture (ca. 11,000 :B. po. to 9000 :B.P.)
immediately followed the Llano 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.1
used are different from the Llano culture. The Folsom point is
a lanceol8,te, 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 antiouus.
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tec"r.O;-j";queentailedthe drhiingof a herd of bison over the'
edge of a eliif or arroyo in order to injure or kill the bison.

£-vidence of Planocultu.re innabitation is predominately
limited. to the High Plains east of the Rocky Hountains. The
presence of Plano culture hunters in Utah is not Widely
ac1alowledged.

The presence of Paleo In6.ian cultures within Utah was
minimal even during the Llano suophase and tend.ed. to decrease

'with time. The slight Paleo IndiaJi utilization of Utah can
possiblY be tied to the relative scarcity of the large game
specie~~::..-~tahco~?a.red to the Great Plains east of the RocJ.:Y
Mountains than on the eastern side and, as a. resuJ.t, the
large herbivor-ous ani.maJ.s utilized by the Pa1.eo Indian
cultures were present on the Great :Plains inconsiderably
greater nUllloers.

Folsom kill sites occur predominantly wit};..in the
same region as the Lla.T1o core area but isolated Folsom
points are not as wiaely distributed as Clovis points.
Is.olated Folsom points are almost entirely limited to the

. i

High Plains immediately east of the Rocky Hountains. .A

. total of 11 :folsom points ha's been found in Utah but only
one of these, found by anamateu.r coJ.lector somewhere in the
San Rafael Swell, is known from the project region (Tripp

1967) •
. The :Plano subphase of the Paleo IndiaJi phase extends

from ca. 9000 :8.1'. to 7000 :I3.:P. The :Plano cultu.:re, like the
Llano and Folsom cultures before 'it, ",'as economically partially
dependent on large game, bison in particular. However, the
Plano culture is characterized by agz-eat dive:I:'sity of
projectile point types. Plano culture projectile points are
typically lanceolate, precisely flaked and non-fluted.

A new hunti!'..g te cr..ni que also became "vlid.espread during
"-.-.
~·~E..::Cthe
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·A...RCRA.IC PHASE
Because of. the relatively arid conditions of Uta..'rJ.

and the Great Basll1, large mammal hunting \o..as not a. viable
sub~istence technique in that area. The Great Basin and
adjacent Colorado Plateau of eastern Utah were occupied at
~ early date by Indian groups who ,.;ere engaged in a
subsistence pattern dependent on smaller game animals and
the gaihering of wild plant foods.

The utilization of caves and rockshelters by Archaic
cultures in utah has resulted in good temporal sequences for
the entire Pxchaic phase. Radiocarbon dates from Danger Cave
(Jennings 1957) verify hULan inhabitation of the Great Basin
as early as 10,000 :B.P., but the artifacts retrieved from the
lowest levels of Danger Cave are not diagnostic of any
recognized culture group.

In addition to Da..."J..ger Cave, Hogup Cave (Aikens 1970)

in the Great Basin, Sudden Shelter (Jer_~ings, Schroedl, Holmer
1980·) in tlle southern \'lasatch Hountains and CO""boy Cave
(Jer..nings et al n.d. r in southeastern Utah, ~·h.ave all supplied
important data pertinent to the develo~mentof a cultural
sequence for the Archaic in..-i-labitants of Utah. The Archaic has
been divided into three phases based on changes in projectile
point types.

. -
The Early A.rchaic Period begins at apprOXimately

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

The prevalent utilization of Caves and rockshe1ters
as habitations in conjunction with the aridity of the area has
resulted in conditions suited to the preservation of normally
peri,shable materials. Due to the excellent preservation, it

1;
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is kno'v.'D. that the spear th.ro\o/er (atlatl) v;as the implement
used ;for hunting. The atlatl \.,-asused,.,rith a tVloor three

component shaft and stone dart point tr..xoughout the Archa.ic
phase. The :Early .ArChaic :PerioQ. w8.scharacterized by four

tYJ>es of cla:rt points, the "Pinto, Humboldt, Elko and the

Northern.~ide notch, (Holmer 1978). During -tJ:rl.stime period,

the BIko point type had a limited areal extent confined
pI'ilDarilyto the northeastern Great :Basin and the :o.orthern

Coloxado :Plateau. The Pinto and Humboldt points, generally
.found in close association in archeological contexts, had

the same distI'ibution. as the :Elko points, 'but are also found

in sites in southern and central Idaho at this time :peri.od.

The Northern Side notch point had. a very wide distribution
during the ~arly Archaic 'period encoIDpa.ssing the northern

Great :Basin, Columbia Plateau, Northern Colorado Plateau and

Great Plains.
T~e Hiddle ,A-r-chaic Period bega.,.'"l abou.t 6000 :B.P. and

enc.ed. a·D~·J.t 4500 :B.P. Subsistence tech."'l.iq:ues and the

utilizationot caves were the same as during the Early )."l"chaic
but dart' :point styles changed and also,diversified. J)art

points such as the Rocker Side-notche4., Sudden Side-notched,
HcKean Lanceolate a.11d San Rafael Side-notched 'Were

chaxacteristicof this ~eriod (Holmer 1978). The :BIko point
continued to be used during -t:P...is ,period in the SaIne areas as
it had been,during the :Early Axchaic period..A.lthough the
Rocker Side-notched and Sudden Side-notched .points were limited

in their distripution to central Utah, the McKean Lanceolate and

San Rafael Sid.e-notched styles had wideI' distributions including

the Great Plains at this time. .A...nother poin-t style made its _ '

appearance during. the Middle Archaic, the Gypsum point (Holmer

1978). This point style was very common in 'the southern Great
:Basin aJld northern Colorado Plateau and continued to "be utilized
through the end of the Late Archaic perio.d.

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

ended at roughly 1700 B.P. Subsistenceteclmiques were
essentially UIlcllanged'from the earlier Archaic periods and
the utilization of the Elko and Gypsu.m points styles was
continued although the latter style is generally limited in
its occurrence to the southern half of Utah. At th~ end of
the Late Archaic period, t"IO new technological developments
occurred ',>,{hieh mark a significant change in prehistoric
subsistence 'patterns: the introduction of corn a..'T1.d the bow
and a:rrow.

Evidence of corn horticu.J.tuJ:e in the latter part of
the Late A"'chaic period. has been found at several locations:
Cowboy Gave (Jennings' et al in 1?reparation). Cotton\'lood Cave
in ,·:e stern Colorado (Hurst 1948) a..T'ld Clyde f s Cavern in central
Utah (Winter 1973, Winter and, \'lylie 1974). ' A:t all three
locations, corn caches were .:founa. whicn a.ated. generally bet'l'leen
1600 B.P. and 2000 B.P. The very late portion of the Late
Archaic period. also witnessed. the advent of the boy; a..~d arrow.
At Cowboy Cave (Jennings et al n.d..b), Rose Springs arro\'iheads
were recovered .from the uppermost level, and were d.ated. about
1700 B.P.

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

. of the se cave s during the annual migra.tory .round is the mo st
widely accepted interpretation of the Archaic 'subsistence
pattern.

The atlatl was the universal Archaic hun~ing implement
until the very last cen-tu:ries of the Late ..u:-chaic period.
However, tJ.:le advent of the bow and arrow around 1700 B.P. does
not seem,to have eliminated the utilization o:f the atlatl
d.uxing the late Archaic. Gypsum dart points continued to be , ,
manufactured even after the appearance o! Rose Spring arrowheads I
at Cowboy Cave (Holmer in Jennings e"t al n.d.).

15
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addition, Anasazi tradewaresare considerably more pre-valent
in the Fremont culture sites th.an in the Sevier culture sites.

The unnamed plains--derivedcultl.L..-e of nor therD and
northeastern Utah existed from about 1:;00 to 650 E.:P.(!1adsen
and Lindsay 1977). This culture was dependent upon hunting
o:fbisoD a.Tld the collecting o:f"dld plants. The d'vlellings
are normally shall0"" basin structures without any clear
evidence of the type of superstructure utilized. Unlike the
coiled pottery of the SeVier, :FTemont and oAnasazi cult1.u'es,
the lmncmed culture produced pottery by the pad.cile and anvil
tech:c.iQ.ues. It is important to note that there isa
considerable spatial overlap of the unnamed culture and the
Fremont culture traits in the northern portion of the latter's
distri.bution. There is insufficient data at the present ,to
determine whether the spatial trait overlap is due to alterna.te
occupation, simultaneous occupation by the two cultu.resor a
combination of these t",,'o ;possibilities.

E:.:=.t:"::.g c..cti7i.tie-s a:OD-ng the Se~ier, Y:rezon"t C!ld

:::-...::.a.::ec. c-.:.ltu.res are e-vident from the manyva:rieties of small
arro\!"heads which have been recovered fromexcavatioDs. Small
stemmed corner ~otched (Rose Spring) arrob\.,. points are present in
the earlier phases of all three cultures, but after about 1100

13.:P., numerous regional varia.."'1ts developed. Side noj;ch arm w
point styles (:Bear River Side-notched and Uinta Side--notched)
were common in the northern part· of Utah while :Parowan :Basal
notched. and. :Bull Creek arrow point styles were common in the
southwestern and. south central portions of Utah respectively.
The :Bull Creek points are of particular interest because they are
:found. in high ~requencies at both Kayenta Anasazi sites in

southern Utah and Fremont sites along the east side. of the
'·lasatch.Mountains ° (Coombs Village, :BuJ.l Creek sites, Snake Rock °

Village, Old Woman and Poplar L~ob) and probably indicate the
reciprocal exchange of males for matrimonial purposes (BolEer
and "Teder 1980).

16



Dart point.s, the Elko series and Gyps-wn, in
particular, are also found in associe.tion with Fremont sites.
This association has been used by Sc:P.roedl (1976) to verify
theindigenousdevelopmeni; ot the Fremont culture from Archaic
antecedents. Dart points, during the Archaic, ",ere used as
both projectile points and knives (Weder in Jerm.ings .et al
n.d.)' but their function in the Fremont 'context has not
yet been evaluated.

In reference to Utah, the Mesa. Verde and. Y..ayenta
variants of the .A.nasaziculture are of particular importance.
The San Juan Anasazi culture .....-a.s centered around the Four
Corners area where Colorado, New'Hexico, Arizona and utah meet.
The Y~yenta _~asazi inhabited the extreme southern periphery
of Utah from the Sa..'l'1 Juan River' west to central Utah. As has
already been noted, Kayenta influence, is particularly evident
in a :o~""row band of site s rt.1rl...ning from Coombs Village northwards
past the neTlxy Hountains to the Snake Rock Village site adjacent
to Interstate 70 on the east side of the '\'Iasatch Plateau.

SBOSHONEP-N PHASE
TheShoshonean populations, who were the sole

inhabitants of utah' at the time of Eu:ro-Junerican contact, have
been in the northeastern Great Easin region since apprOXimately
650 B.P. Their originh,as been the subject pf considerable
controversy, however. Several hypotheses have been expressed.

One hypothesis maintains that the Shoshoneans came
from the southwest of the Great Easin at about the time of the
dispersal o~ the Sevier, Fremont and .A.nasazi agriculturalists
(Madsen 1975b and Lamb 1958). Gwm.erson 1 s hypothesis (1962)
states that th~ Fremont, Sevier and Virgin cultures were
Shoshonean people~ who had taken up horticultural and. ceramic
techniques diffused from the Anasazi but later reverted to,an
Archaic ~ubsistence style after a climatic change which made
agricultural subsistence techniq,ues unproductive.

17
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Regardless of. which h)~othesis is-corr~ct,

Shoshonean groups (Ute, :Paiute, Shoshone and Bannock) were
inhabiting the Great Basin into eastern Utah at ca. A.D. 1300
roughly coincident with the disappeara."'lce of the Fremont and
Sevier cuI tures.

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

Very little archeological evidence is available for
this time period. T\.,ro characteristic artitact types can
generally be associated with the ·Shoshonean. occupation of Utah.

The bow and arrow "ras utilized for hunting and. a tj--pe. of
arrowhead, the Desert Side Notch point, has been correlated
with the Shoshonean occupation (HolIner and vleder 1980). The
Shoshoneans also utilized. ceramics to a small degree.
Shoshonean ce:r2!llics are easily distinguished from SeVier,
?::-e::cJ:.-: a::5. ..b ...·asaz·i ..."ues by t:'1e former's relati'Ve cr'J.Q.eness.
Shoshcnea.:.'"l cera""",'; cs are ty})ica11y thick walled, have large

teI:lper particles, are.poorly smoothed, ~x:hibit little
decoration. a..'t'ld. have been fired in an uncontrolled or OXidizing
atmosphere.

The Protohistoric Period

The prehistoric Shoshonea..'rl occupation of the
Inte;g:oountain West continued up to and thro~gh the period of

Eu.ro....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-Azt~.can) linguistic family of which there are three
branches: Ute-Chemehuevi, Shoshoni and !1ono-:Paviotso. The
Ute-Chemehuevi branch includes those groups which came to be

18



mOwn as the Utes, Southern Paiutes a.'lJ.d Chernehuevi. Although

there is little archeological evidence, the Utes probably

were characterized by' a social organization and subsistence

mode quite similar t.o all' of the other aboriginal groups in the

Great :Basin and Colorado Plateau. The Utes were pedestrian

gatherers and hunters \."ho utilized a relatively large area of

western Colorado and eastern Utah (Ste\'i'ard1974).

The Utes were grouped into loosely organized bands

consisting of extended iamilies. LeadersJ1...ip 'W'aS present only

for subsistence task groups. The Utes could be reliably

distinguished from the other con:temporary aboriginaJ. groups

only in terms of lincO'Uistic differences.

Group territoriality was developed only in a

statistical sense. A particular Ute band might consider a

certain area as a hOwe, but the seasonal rOUIld of. each band

we.s "hi g}"\..ly variable from year to year. The area with which any

band.~~s most familiar was not exlusively.utilized by that

band. Intei1na-"T'7iage among the various Ute ba."T1ds tended to

maintain li.:r:€;uistic 'U..'li ty but blur the definition of territorial

homeland for any paxticu.la.r band. Except for those Utes who

were utilizing the aquatic resources around Utah :Lake, local

populations were small and mobile (Stew-ard 1974).

E..A.RLY C01'1~ACT
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The presence of the Spanish colony at Santa. Fe by 1598 I
resulted in the first contact between the Utes and Euro-)..merican

groups. The relationship which developed bet"tleen the 'Utes and I
the Spaniards was consistently friendly and resulted in the

spread of. the.horse among the Ute bands. '\-then.. the Utes obtained,.I'
the horse, a change in their subsistence occurred. The '

eqUes~ia.n. Ute was able to travel more wide1.y an.. d more effectiVe).·....
and concentrate on bison hunting (O'Neill 1973). '

. The utility o:f the horse '·las strongly mitigated by

environmental :factors, however. The maintenance o! a large
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norse herd, req.uired substantial supplies of grass ""hie!:
generally limited the advantage of the horse to those areas
where grass \'.'as plentiful such as western Colorado, the
Uintah Basin and along the western slopes of the Wasatch
MOUDtains. The supply of grass also determined the
distribution of the bison. The horse was, therefore~ no~

'eq,ually valuable to all of the Ute bands. The bands i1::
Colorado were able to support their horses whereas those
bands in Utah, eastern utah in particular, were unable to
utilized the horse effectively and were more likely to eat
a horse than ride it.

Considerable trading activity with the Utes ~~s

occurring during the 17th and 18th Centuries •. Of
paJ:'ticularimportance ",-as slave trade (OINeill 1973). The
Utes were able to conduct slave raids on neighboring tribes
(especially the Na7ajo) because of their eg,uestrian stabs.
They then exchanged their slaves for horses and other Sp2.!',ish
goods. Whether the slaves were exchanged with traders
travelling into Ute territory or were driven by the Utes to
Spanish settlements is unknown because o"t the lack of
docUlIJented evidence. Until the 17705, there was little
official Spanish interest in the territory of the Utes.
However, at that time, KingC".narles III of S:p~in decided
that an exploration of the areas.north of Santa Fe would. be
beneficial to Spanish control. His developing interest was
~ reaction to the growing influence and e:A.'":P1,orations by the
British and French in the West. Charles III felt that it
was important to ensure control of trade by the Spania=ds
since he considered the British and French traders as a
threat to Spanish rule (O'Neill (973).

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

.....
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sponsored exploration, the purpose of "/hich was to find a
route 'between Santa Fe and the Spanish settlements in
California. Although. the expedition ,.,as unsucc essful in
reaching its goal, it did extensively explore the
territory occu:pied 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 S:panish Trail are obscure;
howe7er, this trail was p:robably utilized in prehistoric times
as evidenced by its association with archeological sites.

T.t_TE CONTACT

:Begi..."ming in the early 1800s, the :fur trade became
active in Utah. The Arze-Garcia expedition traded for furs
with the Utes at Utah Lake in 1813 and soon thereafter tranners

... -
began to actively exploit the area. Etienne Provost was a
:ce::"be= of -:~e C:tcteau-DeH'.L'":.exploration of 1815 to 1817 and
s~:se~~e2:1y fc~nded ~is Ow~ trapping COill?any which operated
primarily within Ute territory. Be was SUbsequently killed by
the Utes near the site o:f the city whic~ now bears his name,
Provo (OtNeil.11973).

D.u:-ing this time, more detailed information on the
Shoshonean peoples of th.e area was recorded. In particular,
specific Ute bands are mentioned. with reference to their
respective territories. Within the project region, the
Weeminuche band conducted its yearly rounds (OINeill 1973).

The Adams-Onis treaty of 1819, which gave }1exico
its independence, resulted in an influx of .Americans to
Santa Fe. !'1ost of the Americans came to engage in trapping.·
The neWly arrived,trap:pers caused a considerable increase in
traffic along the Spanish Trail and an increase in competition
for the 8:vailable fur resources. This competition was not
welcomed by the Utes, who were no longer consistently
friendly withthe Euro-.Americans.
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Although there were a large nUJDber of indep~ndent

___ :tra:pp~rs oP.t=~ating ..in U:tah, theiractivi ties J;1a~e_~o.!..?een
well documented. Antoine Robidoux was an importan~ trapper
who by.1824 was operating primarily in the Uintah Mountains.
Willialll Ashley and Peter Skene Ogden were trapping in the
northern Ute territory during the SUIDIDex of 1824 and,at about
the sa.metime, Jedediah Smith was exploring eastern Ute
territo'ries to evaluate their trapping potential (01Neill
1913) •

The growing tra£fic, along the Spanish Trail had an
important effect on the local ute bands. "takara, a
T'umpanu"\'r"ache leader, became qui te power.ful in the 1820s by
conducting horse raids in southe:rn California andretu.rning
to Utah by way o:! the Spanish Trail (Lyman and Denver 1970).
He enhanced his power and wealth by e,:acting tribute from
travelers along the trail and by the trading of stolen
ho:=ses a::dPahv2.!!t and Paiute slE"/'.:s (OINeill 1973). In

By the late 1830s, there was considerable competition
for the fur resources of Uta.lJ. and western Colorado. Robidoux
established a permanent £ort and trading center in 1837 near
"h'hite rocks' in the Uintah Basin to capitalize on the beaver
laden streams of the Uintab Nountains.

The prosperity of tbe .fur trade was not destined to
last very long, however. The fierce competition over trapping
areas led to Widespread disruptive conflicts. a:'1d, most
importantly, the demand for fu:rsused to make the beaver skin
hats which were fashionable in Europe and the eastern United
States declin.e'd rapidly.about 1840 as the fashions changed.
Fort Robidoux was, burned in 1844 by the Utes who apparently
bla.+ned the trappers for the declining valueo! th,ei-r furs
(O'Neill.1913; Ly:manand :Denver 1970).

The decline of th.e fur trade had a serious impact
on the Ute bands of utah. The entire economic base of th.e
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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 Nexico (Lyman and Denver 1970)
we-"T"e very disruptive to the relationships existing between
Utah and Santa Fe.

During the declining years of the fur trade, the
laxgest invasion of Ute territory occurred. Begi:nning in
1847, !'!ormon pioneers began to move into Utah and rapidly
swelled their numbers through immigration. At first, there
l'ias little conflict with the Utes because the major Normon
settlement, Salt Lake City, was on the periphery of the Ute
territory and the earliest Mormon expansion was to the north.
In 1849, Fort Utah (later to become the to\'ffi of Provo) was
founded near Utah Lake on the traditional campsite of the
Tumpanuwacne band. Since the Tur:1panm'iache 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
Lake became of vital importance. The conflicting interests
in the utah lake vicinity escalated into a series of raids
and counterraids during the 1850s which became known as the

. -
"tlalker \{ar. In the' end, the Ut es were forced to leave the
valley and moved east across the Wasatch. 110untains (O'Neill

1973) •
The next few years were difficult for the Utes, who

were being gradually forced to split up into small bands and
resume a subsistence mode similar to the precontactper1od.
Some of the bands, however, chose to raid l-!ormon 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 Mo:rmon settlers west of
the'Ylasatch and the 'Utes returned to the unsettled areas
east. of the Wasatch with the stolen cattle (O'Neill 1973).
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Although several bands were responsible for these raids,
one man by the name of Black Rawk became the focus of the
blame for all the raiding.

The areas east of the \',!asatch r10untains remained
under Ute domination for several years. A Hormon attempt
to colopize at Hoab was undertaken in 1855 but the Normon
settlers were harassed by the Utes and forced to return to
Salt Lake City. It was not until 1877, by which time the
Utes had been removed to the Uintah Reservation, that Normon
colonists were able to safely settle eas-t ofth.e Wasatch
1'10untains (OtNeill 1973).

The Historic Period

The history of the east-central coal areas of
Utah begins with the exploratioll and colonization efforts of
the Sp?JJish during the last quarter of the 18th Gentury. :&8t
central Utah was first explored and mapped "oy theD~minguez

?e~~~--~~ 7~~~;~~,~~ o·~ ~he ·7-~-Jj~77 ;r, i+s e~~o~+s ~o-- ...... --c::.~"' .... _-~.-_- ..._~•• _. wo ... ltl ..... · I· . .••• _"". ... W' .. V

esta":l.is;: Eo };""e of co~u...'1ication between the Spa.'-1ish
settlements of NewI'lexico and. Honte=ey, California (I-aller
1968).

Though the Dominguez-Escalante :Expedition failed to
achieve this end, subseQ.uent attempts from the New l'Jexico
settlements and the travelings of Spa.'1ish and American fur
trappers, traders and frontiersmen. resulted in a connecting
route known as the Old SI,anish Trail (!<liller 1968 :1>1a l' 20).

Along this route, which came up from Santa Fe through th.e San
Juan country, across the Colora.do Ri'Ver at Hoao, over the Green
River at the pr~sent site of Green River, across the San Rafael
Desert into Castle Valley, then SOl th through Salina Canyon to
130uthwestern Utah and southern California, passed thousands of
horses and numerous trading, trapping and Indian sla'Ve trade
exp'editions (Miller 1968) •
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By the 1830s, the trail y:as Mell established, :?o::-tic::s
of its route being followed in 1853 by explorer, John C.
Fremont and gover~..ment sUIYeyor, John W. Gu.n:oison, who r~pc=ted.

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 "'ash in Emery Cou..'fjty. The
primary route of the Old Spanish Trail, plus divergent t=ails
to utah Lake, Fort RobidouX and Fort.Kit Carson, brought t1e
first extended contact into the project area (Miller 1968:

V.a.p 20).
~~ough forts and trading posts were scattered

sparsely t:r..:rough southern and central Utah, the first atte::pts
at or~aDized settle~ent were undertaken by the Mormon Chuxc~.

~ ,

In 1855, the Elk Hountain Hission passed southward through
Castle Valley to the area of Hoab intending to establish a
perEanent settrement, but Indian hostility forced a quick
retreat. T'ne combination of hostile Indians, the· desolate
appearance of the region, the r:ardships involved in secu:::i. ng
sufficient water for irrigation and doubts about the quali-;y
of the soil caused further attempts at colonization of the
eastern area of what wafJ then Sanpete County to be dropped for
over 20 years (HcElprang et al 1949:16).

At a ]?riesthoo<:i meeting at I1t. Ple~sant on
September 22, _1877 ,encouragem.ent ~:as given to settle Castle
Valley; soon after 75 men from Sanpete Stake were called. with
Christian G. Larsen as leader. Very few responded, howeYe=,
because- of the aforementioned reasons. Orange Seely was
subsequently given the responsibility of superinte~ding the
founding of settlements and another call for colonizers was
issued by the Church in the fall of 1878. Some of the
earliest settlers of the area who dwelt in dugouts in hills or
washes un,til log houses could be erected were Elias and Jo~

Cox, :Ben Jones, 'villiam Avery and Anthony Eumbel. By .the :all
of 1878, the crops were sufficient and th_e situation stable
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The first recorded discovery ot coal in eastern
Utah was by the Gunnison Expedition of 1853 (:Powell 1976:13)
",·hen they located deposits of coal apprOXimately three miles
east of present-day Emery. Tne isolated location of the
Gunnison find, coupled with the hope that the deposits already
discovered at Coalville and Wales would prove sufficient :for
:the territory's needs, caused Gunnison's discovery to be
:forgotten. The subsequent failure of the e:ff'orts at Wales to
produce good coking eoal,and the 'Union 'Paci:f'i.c Railroad1s
monopolization and price-fi4ing on the deposi.ts at CoalVille, .
caused a re-evalu~tion of the potential coal producing areas
east of the Sanpete settlements (Powell 1976:13).

. ,As a result, the first efi'ort to exploit the newly
.found eastern coal deposits was undertaken i.n 1875 at
Connellsville in the upper reaches ·of Hunt!ng1;on Canyon. The

enough for thefarniliesof these men to join them, a sure
sign of an intent t.o remain (HcElprang et al 1949).

Work progressed on the agricultural settlements or
Castle Valley and roads were built through the Wasatch
Hountains to the more stable areas of western SaI(pete County.
Additionally, in the tall of 1878, the llStar--l1ail Route n ",-as

opened between Salina and OUray, Colorado; it followed the
paths of the Old Spanish Trail and the 'IGunniSOIl tI Trail of
ye.ars be.fore (McElprang et al 1949: 19-21 ) .. In just three
years the towns of Castle Dale, 'Wilsonville, Ferron, Green
r.iver (Blake) , Huntington, Lawrence, !1olen and Orange\iiTillhad
been established and the Legislative .Assembly in .February, 1880,

. .

created Emery Coutny, Which embr?ced all of present-day Carbo:J.,
Emery and Grand Counties (Lever 1898:593).

Th011gh the pro ject region was settled for its
agricultuxalaridgrazing possibilities, it \yas the area that

01.'I"neand eastern Utah :retains to
present.
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Fairview Coal lUning and Coke Company 'was organized by men
from Hew York, Salt Lake City and Fairvie,y. Eleven coke ovens
""ere constructed and the coke was hauled 'by ,{agon into
Springville. The expense involved with the hauling and the
questionable quality of the coke produced caused the failure
and abandonment of Connellsville by 1878 after only three years
of operation (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
wagon road from Springville up Spanish Fork Canyon to Pleasant
Valley coal lands in 1876; 1877 saw the opening of the number'
I-line in Winter Quarters Canyon (Powell 1976:14). A narrow
gauge rail line was completed from Springville th'":"'ough Spanish
Fork Canyon in October of 1879 by the Pleas~"'1t Valley Railroad
Company as the' haul to Spring-ville by the wagon road occupied
four days in good \'leat~;).er while in winter fu. e road was
impassable. This Pleasant Valley area proved to be extrenely
productive. The first three large scale mine.$ in eastern
Utah were established in this area when the Bud Greek Hine was
reopened in 1882 followed by the 1884 opening of the Union
Pa.cific Mine at Scofield just east of 1~inter Quarters (Powell
1976:15).

From the earliest times '. the railroads sought to
control the supply of coal in the territory, e.g., the Coalville
resourqes and Union Pacific Railroad's control over that source.
During the early 1880s, the Denver and Rio Grande Railroad was
extending its lines from Colorado through Utah. Though
originally graded through Castle Valley and Salina Canyon. the
route of the railroad was altered. going thrOu.gh Price and
Spanish Fork Canyon and thus taking in the rich. coal areas of
what was to become Carbon County (NcElprang et al 1949:22).

Fuxther expressing its interest in eastern Utah coal.,
the J)enver and Rio Grande Western (Denver and Rio Grande1s Utah
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holdings) purchased the independently ow-ned Pleasant Valley
Railroad Company and :Pleasant Valley Coal Company in 1882.
Shortly there;;.fter; Union Pacific Railroad Company (u:PRR)
penetrated the :Pleasant Valley area in order to protect its··
threatened monopoly on Utah coal (Powell 1976:16). The UPRR
formed the Utah Central Coal Company in 1882 and opened the
Union Pacific Mine near Scofield in 1884. With the Denver and
Rio Grande's :Pleasant Valley-Coal development (1882), the
establishment of Utah mel Company in 1887 and the creation of
Utah Central Coal of Union .Pacific, the railroad companies
almost totally dominated the o'womership a..."Tld production of the
Utah mines until the early 1900s (Reynolds et al 1948~195).

In 1888, a mine was opened at Castle Gate on the
:Price River near the mouth of :Pr:Lce Canyon. In about 1899, a
ne-I" mine began operations at Sunnyside just. 24 miles east of
present-day Price at the base of the Book Cliffs. The
S~"Tlnyside Number 2 Mine also began its production in 1899 with
.- ---:-::;:. ""',...~ iw•• _ \",.0 ...... __

utilized for cokiDg purposes (Powell 1976:17-18).
In 1906, the first of the coal. operations which

would remain free from railroad control began production at
Kenilworth, three miles east of Helper. This enterprise was
fin.ancially backed by James Wade aDd F • .A. Sweet and was
called the Independent Coal and ~oke Company because of its
uniqueo'Yo'Dershipstatus. Sweet, One of Utah's most prominent
coal authorities, also opened a mine on the middle fork of
Hiller Creek in 1908 and named the camp Ria~atha (Re:r-nolds et al
1948:215). 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 Epcles.· Just a few miles to the south in northern
Em~ry County, a small wagon mine was puxchased by the Castle
Valley Fu°el Company and the to'\m, l'1ohrland, named from the
initials of the company's toux major figures--1'1ays, Orem, Heiner
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and Rice--w'as begun. !1r. W. H. \'lattis u.."1oertook the last
development in this area in 1916 a.t \'Tattis, several miles
north of Hiawatha on the ilankof Castle 'Valley Hountain.

The decade from 1911-1920 saw an increase in
activity in the coal regions of east-central Utah with many
new mines being opened in hitherto undeveloped areas within
the Utah coal prod.ucing regions. In 1911, Frank Cameron
prospected the region around :Panther Canyon on the Price
River, and in 1914, the first coal was shipped out by the
Utah Fuel Company 'dhich had. leased the properties to
Cameron :for development. Cameron also developed and opened
a small camp at the base of Castle Rock, about five miles
northi'lest of Helper. 'Located directly on the main line of
the Denver and Rio Grande Western Railroad, the camp's name
,,,as changed many times as was its o'i'mership. Originally
known as Bear C~"1yon, it soon was called Cameron, for its
developer, then Rolapp, and finally, Royal (Reynolds et al
1948:244).

In 1912, Jesse Knight, oDe of the most prominent
men in Utah mining history, bought 1600 acres of coal land
\-lest of 'Helper to provide coal for his s!ileltin~ operations
in the Tintic District. His mine, at what eventually became
known as Spring Canyon, began production in 1913 and was the

. -
first of many mines in the Spring Canyon District, one of the
most prolific coal producing areas' in easte~ 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 £or the development
o£ .future mining camps. The year 1914 saw the opening o£ the
Latuda Mine and camp by Liberty Fuel Company while mines were
opened in )916 at· Peerless and Rains. The last mining
deyelopment undertaken in the Spring Canyon District was Mutual
Coal COIDpany's Iv!utual and Little Standard operations, be.gun in
1921 and 1925, respectively.
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The i'inalmajor coal producing area to be opened
in east-central Uta..":l was the Gordon Creek District. Tnis
region had :first been prospected in 1908, but \'las really
brought to prominence in 1920 by A.E. Gibson, the
superintendent of the Spring Canyon Mine. }1ines were
developed in this area up until 1925 by Consumers H1ltual
Coal Company, National Coal Company and Sweet Coal Company.
The operations of all three cOIllpanies ceased by 1950 (Carr
1972:81).

After the development of the Gordon Creek area,
further ,.,.ork on the coal regions 'vIas undertaken in areas
that had been opened previously. In 1922, Columbia Steel
Company opened a mine at ColUJIibia near the location of

. Su.r..nyside in order to further exploit the excellent coking
coal obtainable from that region. One very· late development
of the same coal veins that supported the CollUlbia operation
was initiated in Horse Canyon in 1942 by the United States
go-re::-::::::e::-; to aid steel p:roduction at its Ge~e7a plant
(ReFolds et a1 1948: 252) • Both mine and steel plant'vlere
taken over by U.S. Steel after "TIftII and c..ontinue in operation
to the present.

Most of the mines in east-central Utah continued
production throu.gh the heavy demand years of 'W'WI and the'
years of prosperity that ;follo\.,.ed but a combination of. . .
overdevelopme::'lt, the increased use of other. natural fuels,
rising costs associated with expensive unde:r:ground haulage
and the Depression of the late 192013 and early 1930s caused
several camps to be abandoned. Among·the ;first mines to
succumb were the 10ngexp10ited Pleasant 'Valley-mines. "linter
Quarters, near Scofield, was closed down in 1928 while Scofield
and Clearc:r~ek experienced reductions of operations during the
early 19~Os 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 cOll.."1ties, the production of these mines providing
987G of the state's out)?Ut (Sutton 1949:852).

Economic and production difficulties continued to
plague Utah's coal industry during the decade of the 1930s,
forcing the closure of the Mutual and Mohrland mines in 1938.
"'lorld \'la:r: II brought a temporary respite to the general
do",rnward trend with many mines achieving their highest
production levels during the war years and iI!l!l1ediately
thereafter.

The decade of the 1950s signalled the end for a
great number of the eastern Utah"coal mining operations as
the adaptation of coal for new uses was insufficient to keep
pace with this fuel's replacement in many of its traditional
roles. The increasing use of natural gas for heating homes
and heavy in.dustry use and the railroad's switch to diesel
power were among the developments which severely hurt the coal
industry. This bleak picture has drastically changed vith the
advent of America's "energy shortage", and n~:w technologies
for coal us.e in the future have caused .an upswing in coal
production in east-central Utah. Hines ,,;hieh were closed, or
kept running with skeleton crews, have begun to increase
operations during the la.st decade and the po_ssibility of a new
sustained burst of coal mining acti'Vity definitely exists
(Alexander 1963:244-247).

D. Previous Investigations in the Region

Archeological research in the Castle Valley locality
began with the Claflin Emerson Expedition. In 1929, Noel I10rss.
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 (Horss 1931, Gunnerson 1969). 1';OTSS 1

description of Fre~ont sites north of the Colorado River was
an important cont:rib'u.tion to the unde:rstanding of the prehistoric
horticultural adaptation in the American Southwest.

With the exception of Reagants description of the
large petroglyph panel in ~~ckhorn Draw (Reagan 1935), the~e

were no .archeological investigations in the Castle Valley
region for the next 15 years. :Between 1952 and 1957, the
University o:f Utah conducted a series of su...rve;)'s in order to
better define the nature of the Fremont occupation in Utah.
A large number OI F:remont sites ",,?os located along the east
side of the Wasatch Plateau and several of the sites '-:ere
subjected to limited test excavations, including 42Bm5, the
Emery Site (42Em47) and Snake Rock Village (42Sv5). :B2eh of
these three sites were Fremont habitations (GurJ.!1erson 1957).
In addition to these Fremont sites, Gunne:!'son also tested a

resembling the Clovis style had been f01L~d eroding from the
shelter deposits. Little additional in.formation was obtained
by the exca'Vation, however (GUlLTlerSOn 1956).

In the 1970s, there was a significant upsurge in

archeological acti'Vity in the Castle Valley region. In 1970,
three sites endangered by vandalism were excavated by the
University of Utah. These sites, "{indy Ridge Yillage (42Em73),
Qrescent Ridge (42Em74) and Pm-leI' Pole Inoll· (42:Em75) all proved
to be Fremont habitation sites (Hadsen 1975a) dating between
about 980 B.P. and 1260 B.P.

Duxirig the following year, the University of Utah
conducteu excaV'ationsat Clyde's Cavern (42Em177). Clyde's
cavern was a· locus of su.mmer plant gathering activities during
the ;rate Archaic period, but the majority of the cultural deposits
.was· sho'm to be the result of su:rnmer maizecultivatioll and wild
plant harvesting activities during the subsequent Fremont
period (Wy1ie 1972, Winter and Wylie 1974).
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The next site to be excavated. in the study area
.....as Joe's Valley Alcove (42ili693). During the S1;'t"",1";"ler of
1974, the United States Forest Service excavated this site
'rihich had cultural strata, dated by both radiocarbon and
tJ~ological means, from the Early Pxchaic, Late Archaic and
Fre~ont Periods (E. DeBloois, personal communication). That
acme su.!!1l!ler, a University of Utah field school excavated the
Ir~ocents Ridge site, which proved to be yet ~~other Fremont
habitation locus (Schroedl and Hogan 1975).

During the early fall of 1975, the J~tiquities

Section, nivision of State History (Utan) conducted an
excavation of a small rockshelte~ as a ,~rt of the cultural
resource mitigation program for Consolidation Coal Company of
]enver, Colorado. ~nis site, kno~n as Pint Size Shelter
(42fu625), had two Dain cultm:al strata, one dated to the Late
Archaic and th~ other dated to the early Fremont :Period. Both
of these occupations were evidently the result of wild plant
procurement activities (Lindsay and Lund 1976).

Other Fremont habitation sites, located f'aIther to
the south, have been excavated. These sites ~include Snake
Rock Village (Aikens 1967), Old Woman and Poplar Knob (Taylor
1957) and the Old Road Site and 1vie Ridge Site (Wilson and
Smith 1976). These five sites were all Fremont -period habitati0nl
although Kayenta and Mesa Verde Anasazi ceramics were recovered
at low frequencies indicating that there was contact With other I
cultural groups located further south.

In addition to these Fremont sites, a deeply stratifie1
rockshelter (Sudden Shelter, 42Sv6) was found to contain •.. .
occupational strata spanning the entire Archaic Period, ca. I
8000 :B.P. to 3000 B.P. (Jennings et al1980). The original .•
site report indicated that Fremont diagnostics were present on
the site when it was originally documented, but these artifacts I
were no :Longer pres~nt when the excavat~oris were begun. The
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'Sudden Shelter site is of particular importance to the local
prehistory and the ,prehistory of the eastern Great Basin and
northern Colorado :Plateau because of its numerous well-defined
occupational strata which has allo\\'ed a fine-grain correlation
between certain diagnostic projectile point types and the
~em:poral phases of the Archaic period.

A test excavation of two heavily vandalized
rockshelter sites (42Em959 and 42Em960) in Cottonwood Canyon
conducted by .AERC in 1979 seem to mirror the result s of the
excavatioIlsat the nearby Joers Valley Alcove. Radiocarbon
a.TJalyses have not yet been completed, but projectile point
correlations indicate that these t-wo sites were occupied during
the :Early Archaic period, La te )~chaic and, most heavily, during
the Fremont period (Weder and Hauck, n.d.) •.

Since 1970, the level of suryey intensity has
increased drastically. ~ne various cultural resource inventories
cc:::di.:c"ted c:.~''''''ir:.g the 19705 have generally been the' resu.lt of
~atUI~i reso'~ce deyelo?me~t progT~s a~d are too n~erous to
sn""',T";')arize in the present context. Sm:rmariesof these
inventories performed bei'ore1978 can be found in Sargent (1977)
and Hauck (1979).. The combined inventory results as of 1977
indicate that the majority of the culturally identifiable sites
in the general area are Fremont although Archaic Sites are
also \vell represented. Protohist~ric N'U.JJiic sites are present
but rare (Hauck 1979a:110).

E. Resea~ch Design

AERO's research design which has been de~eloped to
aid in project pla!lIling and resource eva1uationi'or the east
slopes of the "lasatch Mountain Range in central Utah include
the following factors:

1. The determination of presence or absence
of a continual sequence of :Paleo-Indian, Archaic,
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Fremont and Shoshonean utilization of the project
area and the local manifestations of these
cultural phases when present;
2. the determination of presence or absence
of cultural materials v,Thich denonstrate the

associations or predominance of particular
types of sites;
5. the determination of presence or absence of
early historic Euro-.A.meriean habitation,
trapping, trade or travel within the project
area; and
6. the determination, on a regional level,
of whether the sites in the project area
contained any .remains, demonstratipg local
interaction bet\feen the San Rafael and Sevier
variants of the Fremont CuItui:-e•.

prehistoric utilization of drainages as access·
routes across the mountain range;
3. the determination of whether aIlY specific
ecozone contained a preponderance of prehistoric
cultural resource sites, thus deBonstratingany
diversity of preference for diffe.!"'ent ecozones;
4. the determination of \'Ihieh types of
prehistoric cultural ~ctivity were conducted L~

the project area based upon patter~s in artifact
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Since all research conducted in ~he Eccles Canyon
locality has been oriented to identifying, recording and I
analyzing'the historic and prehi.storic remains within the project
locality, only'marginal artifact collection and subsurface ·1
testing has been carried out. No floral, faunal, radiocarbon,
pollen or flotation specimens have been obtained for laboratory I
analyses~ Collections have involved only the retrieval of
diagnostic historic artifacts from the vicinity of the Utah Ydne.1
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Chapter II - H:E:THOD010GY

A. Field Research

During late July, 1980, an intensive cultural
resource inyentory of a transmission corridor was conducted by
AERC for Valley Camp of Utah and the Vaughn Hansen Associates
consulting firm of Salt Lake City, Utah. This corridor is
associated""ith the :Pleasant Valley-I'lhiskey Creek project area
located near Scofield, Utah•

V. Garth Norman, a sta:ff archeologist ,,,,,ith AERC,
\....as in charge of the field crew which included Honika Williams
and :Bunny !1elendez. :F. R. Rauck, president of AERO was
principal investigator.

The survey area lies het\veen the 7750 and 9200 foot
elevations .ASL within several narro',., canyons \'lhere surface
disturbance re'lative to transportation corridordeveloprnent
is plar...:..'!"!ed. Location of the potential construction zones and.

T'ne purpose of the survey ""as twofold. .An intensive
evaluation of the Whiskey Canyon and Pleasant 'Valley corridor
segments vias conducted to assess the presence and
significance of cultural reSO'UIce sites which could be
adversely affected by t;tle development. These two corridors
are linked by the eastern segment. of the Eccles Ca.'rlyon corridor
which was evaluated by AERC in 1979 under contract to Coastal
States Energy Company relative to that company's Skyline :Project

• j

Mine ~lan :Permit application.

The second part of the survey was a surface
examination an'd recording of three historic sites, all
situated in :Pleasant Valley. Although two sites, the
Nicolitus Nine portals (AERC 381 N!3), and the Gibson l·ane
(AZRC 38f N/4), were evaluated by the .AERC ere....·, they do
not li"e within the transmission corridor and no project
related adverse affect is planned for the~e sites.
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Their evaluation v:as considered i!llporta::t in p:,oviding a

complete statement- on the presence of ir..port2!1t cultural

resources situated adjacent to the prese:r:t project perznit

area.

All inventoried surfaces in V!hiskey Canyo~, Eccles

Canyon and on the west bank of Pleasant Valley were examined

by team me~bers performing parallel transects with personnel

spa.cing ranging betw'een 15 and 25 meters. In this ma:lner t a

three mi le long corridor of about 60 meters width ,·,ras

intensively evaluated. Shorter intervals and zigzag

transects \';ere u.tilized on specific locations judged to be

of high site potential.

J.. total of four historic sites has been recorded

in the co:::'ridor zone. These sites (ABED 2701]/1 and 2) include

tVlohistoric <;abin foundations situated at the mouth of Eccles

Canyon ,·;hicn '-fere recorded by AERO in 1979 (see report for

'U-;=.b Xo. 'I ;-:i:-"e site v/hich is situated at the northe:rn en:: of

the corrid.or zone. The Green Canyon Sawmill site (.A3?C 381N/2)

is located near the mouth of G:reen Canyon.

Three other historic sites are situated in the

general area but lie outside the construction corridor zone.

These sites include the :Eccles Canyon Coal Hi:1e (1-:21\C 2701\/1)

which is situated in -the southeast quarter of Section 13,
Township 13 South, Range 6 East; the Gibson !'line (AERC 381N!4)

- which is situated in the northeast quarter -of Section 8,

To",~shi:P 13 South, Range 7 East; and the l~icolitus I-line

portals (.AERO 381N/3) which are situated inl'leasant Valley

in the soutr~east quarter of Section 17, TO'.-mship 13 South,

Range 7 East. Ohe mine portal on the Hicolitus site is

situated en the west bank of Pleasant Creek and, therefore,

lies ,·Iiihi~ t~e corridor zone. The remainder of this
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site is situated on the east slo~e of Pleasant Valley :~d is
outside the potential construction zone.

All cultural resource sites were recorded, evaluated,
photographed, sketched and their locations marked on a
Scofield, Utah, 15 Ninute U.S.G.S. to:gographic map. Site

I

reports ,.,ill be provided to all relevant agencies as an
appendix to this report.

B. Laboratory Research

Laboratory analysis o~ artifacts was minimal since
historic artifacts were minimally collected from only one
site (381N/1). No other artifact or ecofact collections \'lere
made during the surveyor during the 1979 su-~ey when the
Eccles C~~yo~ segnent of the corridor was evaluated.

c. ,A-rtifact Inventory and J..nalysis

The following historic artifacts were collected a~

the Utah 1\0. 1 I-line 'site (AERO 381N/1):

1. One green wine bottle manufact\U'ed in I-Ulan,
Italy, by the Fratilli Branca Company. This
bottle was manufactured using a three piece
~old, a technique used in the U~ited States
be~'/een 1809 and 1885 A.D. ~~e striations on the
body of the bottle indi·cate a tUI'D mold was used
for that portion. Ti-r"in molds vlere in use in the
United States bet\'leen 1880 and 1900 A.D. These
factors indicate that this bottle \'las probably
constructed between 1880 and 1915 (c.f. Vie:n.l1eau

1973:45-46).
2. 1"'.-10 pieces of a historic ceramic '\v"ere collected
in \·:hich the trademarksho\'l D. l·:E.AKL~ Ltd., -----
( ':;')"I"\-ia"l"\Q.·

...J --6- -- •
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3. ODe fragment of a pu;rple, square bottle was
collected which carries the trademark .--POr.;EOli,
Olive Oil~

4. One blue glass insulator was collected which
shows the trademark -ingray-42.
5. One brass, portable gas lantern top was
collected which has the tradeffia.rk --OY'S DROPPER,
Pat. 5.26.14, 1916.
6. One brovffi bottle rim was collected.
7. One steel suoon was collected.
8. One square bottle fragment was collected.
Th.is . .fragment contains -the trademark --FIC
SYRUP CO., _FIC, (PR)O:DUCTS (INC.), --(O)R.
9. One \'looden mOU-..'1t for an insulator was
collected.
Sketches of the wine bottle and the' brm...,rn bottle rim

are sho~~ on Figure 4.
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Chapter ITT - CULTUR.AL RESOURCE DESCRIPTIONS

A. Site P~alyses

A total of seven h.istoric cultural resource sites
is situated in the general project area. Pi~e of these

. I

sites are either in the potential construction corridor
(A~RC 270U/1 and 2) or are partially within the corridor
(AERO 3811-1/1, 2, and ;». These five endangered sites are
indicated on Table 1.

Eased upon the definitions of cultural resource
significance (see Chapter TV), none of the seven historic
sites listed in Ta-Dle 1 are considered eligible for nO:::Jination
to the National Register of Historic :Places (lB.--q:?) based upon
a.."11 archeological evaluation. Tne significance of these sites
is provided on Table 2. Site 381N!1, the Utah No.1 Mine is a
potential cand.idate for nortination to the }{R'F""'P, based upon
th.e available historic informa.tion on the Hine. This site has

J.d.
si tes are not considered a.s having l\?.}"'-P potential. The
Nicolitus l'iine has been rated a CRRS :S-3 "rhile the two cabin
foundations were originally rated at the eqUivalent of CRRS:S-4.
Should additional historic data upon these :four sites prOvide
info:rmation ind.icating that any site has a 'gre.ater cultural
value than .f1resently as'signed, the site rating will be
adjusted accordingly.

Site locations are srto,\,m on Figure 3. This map can
be coordinated with Figure 2 to demonstrate the spatial
relationship of these sites to the corridor zone. .Additional
information on these sites is provided in the site reports
"/hicn are being provided to all relevant government agencies
as an a?pen.dix to this report.

~.. -
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Table 1-----

~ .... ,-, ........ ...,., -----

*Sites situated in the corridor zone which eQuId be
directly affected by transportation corridor develop:lent.
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Land
CMnershin

Private
Private
Private

Private
PriYate

Private

Private

Culture

Euro-.AEerican
Eu..ro-American

Site Type

Nine

Mine Euro-p-Eerican
Cabin, Stone
foUndation Eure-American
Cabin, Stone
fo~~dation Euro-)~erican

Mine Euro-)~erican

Sa,;/ mil,J.:,
corral Eure-.A..!ilerican

Hine

_.-..-

Pe:rmanent
;Site No.

CuItural Resource Site S11'!"'imary

AERO'
SIt"e Ho.

270U/2*

270N/1

270U/1*

381Nl1

381N/2

381N/3
381N/4-
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..
Comparative Resource ADalysis

Of the five sites situated in thetranspission
corridor zone, and the:refore~usce:ptibleto adverse affect
during the construction period, site 381N!1, the Utah l~o. 1. (

Mine, is the most important. The Utah No. ~ Jviinewas
originally begun between 1875 and 1880 when it was kno",'n as

, the Jllud Creek Nine. This m.ine "opened on the Castlegate tA t

coal bed. The south of the mine is at tipple height above the
railroad, an.d in 1923 theooal, ";hich "..as then being mined fox.
railroad use, was dumped from the mine cars \'lithout screening
into railroad cars. This mine was idle for many years after
it ""as opened and the workings are less extensive than those
of the other old mines of the di'Strict ll (Spieker 1931: 96).
Extensive sur.face modification 'in the site area conducted
dur~ng the past 100 years has altered much of' the historic
nature of the site. Some historicf'oundation rubble and

and :::-~'D'Dle acc-,:=u.lations situated be ~ween the railroad track
and the paYedhighway.

The Green Canyon SaiVDlill site "(AERC 3811\/2) includes
a cement foundation and wooden rails for the log track. A
·corral and an abandoned roadbed are associated with this site
which lies behind the Valley Camp of Utah offices.

The Nicolitus Mine site' (381NI3) includes two portals
situated on both the east and west slopes of :Pleasant Valley.
'This site is situated at the mouth of Eccles Canyon an:i is
visible from the highway. The mine portals were opened in the
early 1~20s by John Nicolitus and were worked for about five
years. . Joe Williams obtained the lease irom l~icolitus and
worked the portals in 1931 and 1932 but without success.
Wi;Lliams' subsequently sold the lease to JoP..Il Stone for $1100,

44



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. No coal ""3.6 ever sold
from the mine (personal interviews conducted with Torn Biggs
and Jo~ 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 .AEH.C
whil~ consulting for Coastal States Energy Company (CSEC-79-2).
Both sites are limited, consisting of stone alignments and
minimal construction waterials. No trash area was discernible.
Both sites may have been te::lporary campsites utilized during
the construction of the west port,;:,l of the lUcoli tu.3 Nine
(581H/5).

No prehistoric cultural resource sites or isolated
artifacts have been observed or recorded in the general project
locality.
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Chapter IV - EVALUATIONS J:.2ID R.:ECOT·jEElillATIONS

A. Resource Signi.ficance Dtaluations:

)..:n evaluation o:f site significance for the four

sites situated within the mine plan permit area is presented.
in Table 2. Here the site quality indicators are presented
with a statement on site condition. The field assessment of
s,igni.fica.-Tlce utilizing the CP.RS system is provided in the
fourth column. T'ne CR..'\.S system is best explained by q,uot'ing
from the Bll1 definition sheet:

Cultural Resource Ratir:u:r System

T'ne fallowing criteria are established as gllidelines.
T:'1e :Bureau recognizes that the assignment o:f a
particular rating is a professional judgment; ho\.,ever,
the rationc;le o:f these judgments will be explici t·;J.."Y
documented as part o:f the evaluation process.
te.c.~ ~ ~..., ,:>"""-,.,p {."" .,..._ .... 'i,,& (S1 82 C:~St. \ ':"r.' ..,.j.o,
--;--;--;_ -. :~~_ ..... ":" _~:-.... c::."'-o. '.~ '""''-:' .J ~v ec::.c.4.
~:.-;e 2.c::s:-:.:.:ng ~o ""C~e followJ.ng giJ.:l.c.el:l.:les anc recore.

.. --,. - ·6400 -en ~ ...-~ e ,Zsur~ :rorm ..i .•' .- -;; :

81. 81 sites are those sites \'Ihieh are
worthy-of preservation in situ. In general, they
are sites in :relatively good condition with
integrity (both internal and external); and are
u..Tliq,ue or representatiye; and/o::: have associations
wi th importa-Tlt events or personages; and/or have
yielded, or have a clear potential for yielding,
highly signi:ficant scientific .or educational
imormation. -

S2. S2 sites are those sites which contain
important scientific or educational data but yet
are not worthy o~ preservation in situ. They' are
generally not particularly unique, representative,
nor do they have important associations. Many
eontemporarysites maybeS2 sites because, although
they cannot be clearly and immediately assessed as
such, they may become highlysi.gnificant 'When
evaluated from a futuxe historical perspective•

. 83. S3sites are those sites whose main worth
are their potential. for contributing data in regards
to solving larger problems, such as ~econstruction of
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:3
4
4
2

CRRS
valUe RatingCondition

Poor
"Poor
Poor
:Poor

g :Poor 3
g Poor :3

Site Significance

Site Qual~ty

270N/l a, g

270U/1*
270U/2*
381N/i a, c, g, h
(First mine

in area)
381N/2· g, h
(Saw mill
for 381N!1)
381N/3
581N/4

"*Si-tes -si-tua"tw in the corr:J,.G.or zone which could be
diT€c"tly affected 'by transporatio:r~ cOl-ridcr de;veioyment.

P3RC Quality indicators are:

a) size or layout is unique;
b) Q.uanti ty and/or. quality of artifacts is uniQ.ue;
c) indication of depth;
d) environmental location is -~~ique;

e) existence o~ unique artifacts, arcAitecture,
art or structure;

t) condition is excellent for preservation of
materials or data;

g)". site contains specific cultural data revelant
to temporal and spatial identifications;

h) "site is sceneo! an important event; and
i) .site is associated \"ith an important person.
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'Daleo-enviror..ments and hu:rnan use -oatterns. T'nese
kinds of sites generally shoVl little concent:ration of
artifacts, few features, no important associations,
and. little or no ll."'1iqueness or representativeness •

S4. S4 sites are those sites ,·,hich have
minimal information retrieval possibilities, or
which have no integrity, uniqueness, representativeness,
or ~o important associations.

No sites were accorded CP~S:8-1 significance.
Only one site is rated as CF~S:S-2 while one site

is of CRRS:S-3 value; The re:a;.aining-two sites have been-give::l
a CRRS;S-4 rating.

The site (P..ERC 381N!1) has been given an 8-2
value based on the potential for addit ional information through
archeological excavation. Shou14 future research on anyone
of these sites provide new data relative to significance, the
CRRS rating ,\>..ill be appropriately upgraded.

E. l~E:tic-::2.l P\.egisterCriteria of :Eligibilit~T:

.Applica tion of the l';ational Register Criteria of
Eligibility, defined under 36 CFR 60.6, to each of the four
sites that are situated in the mine plan-- pennit area prOVides
the following ini'ormation:

a) None of the four. sites is associated with
events that have made a significant contribution
to the broad patterns of our history; or
b) none of the four sites is associated with the
lives of persons significant in our past; or
c) none of the four sites embodies the distinctive
characteristics of a type, period, or method of
construction, or represents the work of a master, or
poss~sses high artistic va~ues, or represents a
significant and distinguishable entity whose components
may lack individual distinctioD;a.nd,
d) site"381N!1 could yield information of value to

. the history of the region. Extensive surface
modification of this site, however, precludes the
Utah mine from consideration as an iI:lportant and
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C. Discussion of .Impact Potential on Cultural Resource Sites

intact J:'!.istoric site. Any information of value to
tile history of the region \"ould have to be obtained
thxough oral history research and thxoug..l1
archeological excavation.- This site should,
therefore, be considered as meeting the sta:odards of
crite:cia lid" of 36 CFR 60.6. The other three sites

. _(270U!1, 2, and 381N/3) are :oot eligible 'U-"1der the
criteria outlliled above.
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Direct impact, i.e., project-related distu=bance of
the four cultu:ral resource sites located adjacent to the
potential disturbance zone could result during surface
modification for road and conveyor belt line development.
The cabin foundations (270U/1 and 2), the Utah :No.1 l1ir.e
s1te C381N/1), and the savrmill site (381N/2) can be easily
a-voided during the construction period. ~'he ~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 impac_t of these four site.s through
vandalism can be considered a minimal threat to their historic
value. Any valuable or useful lumber or construction materials

- which prOVide an identity to these sites has already been
removed, discarded or destroyed on- site.

Table 3 prOVides a summary of the ba~ic adverse
a£fect potential for all seven historic sites situated in
the ge:oeral project area.
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Table :;

2

2

2

2

2

2
2·

Ii 8,i"r"'P
Ec.~~p"r"'PY1""P

Vandalism

::Q"ansmission
Corridor
:Develo"P3ent &
VandalIsm

Vandali S:l .

'Vandalism
Coal 1'1ine

Development
Vandalism

Tndirect
Im~act

No

Possible

:Possible
No .

Possible
:Possible
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No
Not
probable

Not
:probable

Not
probabl.e

No
Not

probable

Direct
lmDact

Ho

Cultural Resource Impact :Potential

*sites situated in the corridor zone
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D. Reconrnendations

AERC reco:rnmends that whenever possi"ble, site
avoidance procedures be implemented as a means of preserving
the historic resources of the general area (see Table 3).
Should total destruction of anyone of these sites·becO!rle
necessary, a complete phottgraphic documentation of the site
should be conducted prior to disturbance.

AERC would also recommend that an archeologist
be present to monitor the disturbance of any large trash
areas or midden accumulations. since such localities could
contain historically diagnostic artifacts.
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SECTION 1.0 - INTRODUCTION

1.1 General

The following reclamation plan is for Valley Camp of Utah's Selina

Haul Road which supports their coal m1n1ng operation located on

Whiskey Creek in Carbon County, Central Utah.

The haul road is constructed on a cut/fill bench having a total road

width of thirty-four feet with very steep natura lsl opes 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 1imited rangeland and wildlife habitat.

1.2 Objectives

The objectives of this reclamation plan are to e1iminate the permanent

road surface and support structures and return the disturbed land to a

condition capable of supporting the pre-mine land use of 1imited

range 1and and wi 1dlife hab itat. Th ese object ives wi 11 be obtained by

recontouring the road surface tore-establish a dra inage-- pattern

comparable to pre-mining conditions; by replacing the soil medium and

re-estab lishing an effective permanent vegetation cover •

The affective area consists of a strip of land approximately 100 feet

wide and 1.5 miles long. Although the right-of-way (ROW) is

approximately 100 feet wide, this reclamation plan will only address

the road surface (34 feet wide); the outslope areas having

0842h/4



questionable slope stability and the area, to be re-disturbed to

re-establish the natural drainages. Figure l-i is a typical cross

section illustrat~ng 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 reclamation, as discussed in Section2.0~ and

therefore will not be disturbed. Determination of slope stability is

discussed in detail -in Section 2.0. The results of a limited

geotechn ica 1 eva 1uat ion concerning the road outs lopes and dra inage

fills are shown in Table 2.1. Only the potentially unstable slopes

and their corresponding station location are shown on this table.

These station locations were - determined from plan and profile sheets

showing the general road location and grade. Survey station locations

were shown on the map beginning at the mine portal going towards the

Eccles Canyon intersection and ending at Station 83+52.

Reclamation activities will be conducted in a manner that will

minimize the potential adverse impacts to the air. water-, vegetation.

r.'i1dj~f€, e.nd general aesthetics of the area. This proposed

reclamation plan will establish 'a permanent, diversified vegetation

cover capable of self-regeneration and s051· stabilization that will

support the post-mining land use of limited rangeland and wildlife

hab Hat.
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SECTI ON 2 - GEOTECHNICAL I NVESTIGATI ON

2.1 General

The geotechnical investigation for the Selina Haul Road was performed

in three phases. Phase I was a site
O

evaluation of the natural talus

in the local region. Phase II identified the areas considered to be

critical. Phase III was the slope stability analysis for typical

sections of the road before and after reclamation. Conclusions were

then based upon a11 three phases.

Soils in this region are conside,red young and primari1y 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 ograded and has very few fines. This type of soil has

essentially no cohesion; therefore, it is considered a -pure phi (~)

soil 'l',hich will control the type of slope failures and geometry of the

natural talus s16pes.

2•2 Nat ur a1 Talus Eval uat i on

Na tura 1 talus slopes in the haul road area wi de ly vary between 30

percent to over 100 percent. By considering the friction angling (~)

of the soil to be constant across the region, _the depth to bedrock

will control the natural talus slope stability-. Shallow soils are

stable at greater slopes than deep soils. The length of run also

plays a major role in the stability of the slopes. The natural talus

in the region was self-stabilizing due to small .failures creating a

terracing effect across the hillside. The stabilizing of the natural

talus slopes is still occurring and numerous natural slope failures

0842h/7.
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2.3 Critical Fill Areas

0842h/S

*Typica1 Geometries for each one of these reaches are illustrated in

Figures ~.1 to 2.8.

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 a friction angle equal

to 31°. Tnis value is very typical for SP classified soils.

Slope

P.,ost-Construct i on

Slope

Pre-Construction

Linear

Dis tance

TABLE 2.1
POTENTIALLY UNSTABLE SLOPES*

TOTAL = 2.780 Feet'

Station

Location

21+10 to 22+70 160 I 63% 70%

24+06 to 29+34 520' 63% 72%
30+40 to 32+00 160 I 55% 68%
37+18 to 44+00 682' 63% 70%
51+17 to 52+75 158' ,65% 75%
61+00 to 64+12 312 I 70% 80%
73+00 to 75+60 260· 84% 128%
77+18 to 82+46 528' 84% 143%

Critical fill areas are defined for this discussion as areas wh';ch

have localized evidence of recent slope failures, slopes which exceed

the friction angle of the soil, or slopes that have similar

characteristics of recent failures in the region, such as deep soil

horizons. These critical areas are listed in Table 2.1:

AREA

1

2

3

4

5

6

7

8

I
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~I

'I
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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 fin, this region does not present a slope stability

problem and should remain stable.

2.4 t'lethods and Results of the Slope Stability Analyses

The slope stabil ity analysis was performed using the computer model

STABl 5. Typical geometries before and after reclamation of the

Be 1ina Haul Road are i 11 ustr~ted in Figures 2.9 and 2.10. The

natural talus slope used for model input was set equal to 53 percent

and the talus slope to 68 percent .. The reclamation slope was based

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

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

val ue of 31 0
•

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

Estk:::e:: t~ :e .904, which is reasonable since the talus ' phi value

i"put is 3 jO and no adjustment was made for the irregular bedrock

formation. The ·factor· of safety after reclamation was estimated to

be 1.08, which increases the factor of safety from the original haul

road geometry by 19 percent. This increases the factor of safety to

be greater than most of the natural talus since many of the natural

s1o'pes are unstable. Most natural talus slope? in the region have a

factor of safety equa 1 to 1.00 for their given geometry. Note that

the failure plane configuration produced by the model shows shal1ow,

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.

0842h/17
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SEcn ON 3.0 SURFACE HYDROLOGY/HYDRAULICS

3 .1 General

Surface water runoff was determined for the seven small drainages on

the Selina Haul Road using the Soil Conserv.ation Service (SCS) curve

number method and the TR-20 Computer Program. Once flows were

determined for each of the drainages , typical channels were developed

and the velocity was determined so that the riprap sizing could be

developed. Also inclUded as part of the surface water de$ign are the

water bars to be constructed along the recontoured road.

3.2 Design Flows

The design storm for the seven drainages shown on Exhibit 3-1 was the

100 year, 24 hour, which has a rainfall amount of 3.65 inches. This

is based on information developed for the Clear Creek SUlTlr.1it,Utah.

Table 3-1 shows .the precipitation depths versus return period for the

Clear Creek Sumr.lit Site. The flows were developed based on a Type II

rainfall distribution and are shown in Table 3-1.

. -
T11e major parameters used in determining the runoff with the TR-20

model are the drainage area, time of concentration and eN. The time

of concentration is defined as the time required for water to travel

from the most hydraul icpoint 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 a long

the Bel ina Haul Road the time was -estimated foilowing the steps

outlined in the SCS TR-55 pUblication and consist of three parts,

sheet flow, shallow conc~ntrated flow and open 'channel flow. The time

of trav'e1 for each segment was computed and added together to

determine the time of concentrat ion for the dra inage.

OB4Zh/ZO



--.......
c

TABLE 3-1

Estimated precipitation depths f~r various
return periods and durations at Clear Creek,
Summit, Utah (from Richardson (1971).

D U R A T I 0 N

5 10 15 30 1 2 3 6 12 24
Y.in Min Ni:1 ~in H:, Hr. HZ" lJ HI' H!"..r

0 1 .10 .16 .20 ~28 .35 .46 .57 .84 1.08 1.33
0- 2 .12 .19 .25 .34 .43 .57 .70 1.04 1.34 1.65
rr.

,-...

w
~

5 •15 .24 .31 .43 .54 .72 .90 1.34 1.73 2.14
c.. ro

(l)

10>, •19 .29 .37 .51 .65 .85 1. 06 1.55 1.99 2.45·
% ..-

c:::
25 1.31! .24 .38 .48 .66 .84 1 .08 1.88 2.29 2.92:::)

I I
l- I :::,..- t ,.,- .57 1.4-0-,., t..R .85 1.13 2.07 2.67 ':l -0; -" /-;, <,.. ..,.t. ..
~

I· ·--"" -.,I- . ...,

c:::
100 .27 .42 .53 .73 1.24 1. 54 2.29 3.65.93 2.96

21
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Runoff curve nUmber (eN) are based on hydrologic soil group, COVEI'

type, and antecedent moisten condition of the soil. The soils and

vegetation maps from Valley Camps' approved mining permit applicati~n

(VT-0013) were used to determine the eN value for each of the

drainages. The USFS has recent ly completed class ify; n9 the i1" 1ancs

and assigning eN values and was contacted to see ho.....' values compared.

In general the va·lues 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 reasonable for forest lands. Table 3-2

below shows the date used to compute the design flows for each of the

drainages.

TABLE 3.2"

WATERSHED SIZE AND FLOW CHP.RACTERI STIeS

h'atershed # eN tc hrs . Area, AC Q cfs

1 60 .49 18.8 6.7
2 60 .35 , 9 .6 4.3

3 60 .74 11 .8 3.2

4 (Bowl Crossing) 60 .71 147.8 44.0
5 60 .71 14.2 4.0

6 60 .56 25 .0 8.3

7 (Eccles C.reek) 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

typical section through the road after regrading and contouring and

the various hydrau1i.e 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, .~. small NVU ditch will

0842h/Z2
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be constructed to carry the flow from each of the $(";"Iall crainages

through the road sections. These small ditches ",'ill be protected

with riprap anda typical section is shown on Figure 3.. 1.

Velocities were computed using the f'~anningls equation. The channel

roughness coefficient, n, was estimated based on values for small

mountain streams where the depth of flow ;s small when compared to

the size of bed material. In Open-Channel Hydraulics, Choi'"

suggested n va 1ues range from .040 to .070 for sma 11, steep

mountain streams with cobbles and boulders. Values were also

determined from the paper Two Approaches fer Estimation of

Hanning's n in Nountain Streams, by Weache, et a1. at the Wyoming

Water Research Center. Based on their method, n is estimated to

range from .06S to .085. A vc.1ue of .06 was used in all of the

computation. It was felt that the turbulence would be very high

since the averaoe deDth of flow r,'ould rance from .5 feet to 1.0
oJ I . -.-..1 •

feet ,and the riprap size would range frem 1.0 feet to 2.0 feet.

Wtlile this value is higher than those typically used, (.035 

.0<5), it is felt justified because .:the depth of flOh'is much

greater ,than the stone size and this is n.ot the case for the Belina

Haul Road drainages.

3.3.1 Small Drainages

Flows vary from 3.2 to 8.3 cfs for the five sma 11 est drainages.

The small "V n ditches were designed based on the maximum flow of

8.3 cfs. This will provide a conservative design and will

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 cross ings are shown on Figure 3-1.

0842h/24
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VALLEY CAMP OF' UTAH

SELINA HAUL RO/\O RECLJ\Ml\TJON
SMALL DRAINft\GE
HYDRAULIC DATA

Figure 3-1a

AREA DRAINAGE CHANNEL Q ""D VELOCITY RIPAAP
N SLOPE In ers. Depth Ft. Fl./Sec.0"1 CLASS

1 15% 6.7 .1l5 5

2 15% 4.3 .70 4

*A 3 15% 3.2 .65 4

5 15% 4.0 .70 4

6 15% 8.3 .90 5

1 63% 6.7 .65 9 II

2 63°;& 4.3 .55 8 II

*8 3 55°/" 3.2 .50 7 n

5 70% 4.0 .50 8 If

6 70% 8.3 .70 10 II

*C ALL j "
·SEE FIGURE 3~1

FOR LOCATION
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3.3.2 Bowl Crossing

~ Co
oJ ••

Design of the channel for the Bowl Crossing drainage (Area 4) was

done in a s.iTiiilar manner. The 100 year design nood is estimated

at 44 cfs. It is proposed that a small overland frowchannel be

constructed through the rock fill after the soil fi 11 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 \l,'"i11 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 d~sign for Eccles Creek drainage is covered in Section 3.5.

Riprap Design

Rirrap s1Z1ng was selected based on the above velocities using USSR

Engineering Honograph #25 and FHWA Hydraul ic Engineering Circular

#11. The d50 size is. four inches on the flatter slopes (Class I)

and is nine inches. on the steeper slopes (Class II). Gradation for

the different classes of riprap are shown in the Table 3.3.
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VALLEY CAMP OF UTAH

SELINA HAUL ROAD RECLAMATION
BOWL CRQSSING
HYDRAULIC DATA

Figure 3~2

FREEBOARD =12" MIN,

12' cl-

36" CMP

ROCK FILLJ

SECTION THRU BOWL CROSSING

RIPRAP PROTECTION

AFlEA 0 VELOCITY nlPRAP
Depth Ft. FUSee. CLASS

A 1.0 8 II

B .70 13 II

C .70 13 II

THICKNESS OF
RIPRAP SHOULD
tQUAL'THE LARGEST
STONE SIZE

SAND I GRAVEL
FILTER

TYPICAL DITCH
LGR..-60WL .CRQSS~_

DESIGN Q. 44 ef s.



f1c~s cut and reduce erosion.

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 11 up to a maximum required by

the riprap class and is shown below in Table 3.4.

Riprap should be reasonably well graded from the maximum size down to

tne minimum. Tne 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 d50 size and will. not makeup more than 15 percent of

tf1e volume. The riprap ~lill extend beyond the toe of the fill s10pes

a minimulI1 of fi·.'e feet to prOVide energy dissiVtion at the

termination of the riprap channels, the energy dissipater will be

s;;-.~n G·:'..i:::s :7' riprap approximately 18"-24" high to help spread the

0842h/2S

I
I
I
I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I

9

9

~lin •

1 1/2

6

8

THICKNESS, in

4

18

24 .

3/16
3/16

Size, In
d50

MIN, in

*
4

6

TABLE 3.3
RIPRAP DESIGN

8

24

36

Max.

MAX ,in

TABLE 3.4
RIPRAP FILTER DESIGN

Class

I

II

III

I

II
III

*Not required; native material acceptable

RIP RAP CLASS

--.._..

-
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3.5 Eccles Creek

3.4~2 Bowl Crossi~9

After excavating the soil fill at the Bowl Crossing the base material

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.

Small Drainaaes
",

Based on field observations and discuss;onswith the l';11n1ng operation

peop1e, it appears that the blast rock in the Bo\vl cross in9 fi 11 has a
maxi17lurn size of 18 inches to 36 inches. This y.'ould provide adequate

protection based on the above velocities. If, when the soil fill is

removed and the channel is constructed, it is determined that the

actual blast rock is not large enough, additional' riprap protection

(Class Ill) will be prOVided.

The existing native material appears to be sandy gr2.velly material

based on field inspections. The gradation is estilTiated to be from 3

inches dOl,'n to less than 1/8" with a d50 size of about 3/8". Tnis

material will meet the requirements for a filter material for the

.Class I riprap, since thed 15 Riprap/dS5 Base is less than 5.

The drainage above the Bel ina Haul in Eccles Creek i~ 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 flo~ depth and velocities fo·r Eccles Creek.

Based on this velocity and depth of flow, tile Class II (24 inch}

3.4.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I



t
t--

-t:

r: ..
'.

E
E

:=

riprap will be required~ The channel will be constructed with

s im; 1ar geometry to the recently reconstructed channel below

the Bel ina Haul Road turnout. A typ; ca 1 sect; on through thi s

channel is shovln 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 stream gradient of 2.5 percent

or less, These drop structures will be constructed of large

rock so that they will maintain'~ natural appearance, Figure

3-3 shows a plan view of the proposed new alignment after the

fi 11 is removed,

The velocity and depth were also computed for the average an

nual flo\'/ to evaluate the effects en fish passage, and are

preser.t~d in Table 3.3. The average ann:.;al nOh' is estimated

to be about 28 cfs. This flow was computed using the USGS

re;,crt! n!<~:h.:·ds ror Estimating Peak Of scharges and Flood

Boundaries of Streams in Utah"~ WRI83-4l?9. In addition

to.the average .annual flow, depths and velocities were com

puted for several other flows.

0842h/31
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3.7 Water Control Bars

*Average annual flow

These are within the reported sustainable sHimming speed for trout,

which is two to six feet per second as reported in Fisheries Handboo.k,

by Hilo C. Bell, 1986. These velocities were not related to depth of

flow in Milo C. Bell's report.

Water control bars will be constructed to reduce erosion of the

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

structures wi 11 . be s'paced approximately 100 feet apart along the

road. Waterbars will be placed more frequent'~ if, during the final

reclamation work it is determined they would be necessary to control

runoff. Class I riprap j;.·.·otection 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.
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2.0

2.0
2.0
2.0

2.2
2.5
2.8
2.9

.55

.65

.80

.85

Depth,Ft. Velocity, Ft'/Sec. Channel Slope %

TABLE 3.3

ECCLES CREEK CHANNEL HYDRAULI CS

Sta 71+00 to 82+00~.":':" ~;"".'
~; ! ........ ~; •

15

20

28*

30

Discharae, cfs
x

A riprap ditch will be constructed at the "base of the cut slope from
about Sta. 71+00' to Sta. 82+00 where the haul road intersects Eccles

Creek as shown on F;gure2-7 and Figure 2-8. Class I riprap win be

placed over the existing concrete ditch with a minimum depth of about

12 inches. The n~cl aimed back slope of the road surface wi 11 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 2H: lV and be protected with Class II riprap.
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------

----

------

----

----j -

------

-···

-·-·--



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

-.

I:'

I
I
I

VALLEY CAMP OF UTAH
8EUNA HAUL ROAD RECLAMATION

. TYPIGALViATERBAR
DETAILS

Figure 3-4

. PLAN

SECTION

34



t=
0.-

r--.

..

SEcn ON 4.0 - RECLAl-'ATION PROCEDURE S

4. 1 Road Surface Removal

Reclamation of the road win beginh'ith the removal of the asphaltic

concrete road surface and the Portland cement concrete rining 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+00) will be left in place and backfilled with riprap, as

discussed in Section 3.6. After the road surface is recla imed and the

recontoured surface slope.d back towards the hill at approximatelY four

percent, this water control structure will convey water to Eccles

Creek. Leaving this portion of the concrete ditch in place will

minimize infiltration to the fractured rock hillside, thereby

lessening- the chance of slope failure. This water control structure

""~ 11 :: ;;;:;; f'::;;-e: for bond reI ease for th e $2me per i od as the rest of

the r:clarrsation. The ·cei'i"lentcoD'crete lining will .be rubblized to

eliminate any slippage surface when it and the asphaltic concrete and
. .

fill material are placed for disposal. The larger pieces of cement

concrete wi 11 be sa lvaged and used as riprap if they meet the

specifications for riprap discussed in Section 3.4.

The asphaltic concrete will then be broken and wil1 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 ei gMt feet out from the toe of the 51 ope (Figure 4-1). There.

are approximately 3,500 in place cubic yards of asphaltic concrete to

dispose of. To insure ·a· competent fill and prevent piping, the

asphaltic concrete will be. placed in an engineered manner and

compacted. The asphalt will be broken by ripping it with the

084.2h/35
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scarifiers on a motor grader or equivalent machine. The scarifiers

are approximately 17-20 inches apart. His expected, therefore, that

their use will create pieces of asphalt 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 lifts. Once the asphaltic

~oncrete surface has been removed, the gravel road base material will

be ripped or disked to eliminate compaction and to promote water

infiltration and root penetration.

After the asphalt is placed 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.

Seven of the eight corrugated ITI€tal pipe (eNP) culverts buried in the

Be 1ina haul road will be removed dur ing reclamation. These channels,

which include Eccles Creek, will be cleared of fill material,

recontoured and r i prapped as necessary to prevent excess ive eros ion.

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 eM? 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 Mini.ng and Reclamation Plan Permit N.umber

UT0013.

The remaining eM? is the large culvert through the .fill in' the Bowl.'

As agreed to during a site visit with UDOGM personnel, this CHP will

be left in place unplugged. The reconstruction of a channel through

the fin will provide a significant overflow safety factor in the

unl ikely event that the eM? would become dammed or plugged.

0842h/37
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4.3 Recontourino-----...,.;:<.

The recontoured areas \'rill be developed by placing soil material

excavated from two major fill areas (the Bowl crossing and the Eccles

Creek crossing) on th:: "cut" portions of the road against the cut

slopes as buttress fills. Additionally, portions of the road outslope

,!,il1 areas are considered to be of questionable stability and will

therefore also be excavated and placed in the buttress fills.

Approximately 30,000 to 35,000 cubic yards of material will be

excavated and placed dur ing th ; s recontour in~ effort. Drainage

crossovers will be constructed across th is recontoured surface to

shorten tn e slope 1ength and preve.nt excess ive eros i on (refer to

Section 3.6 for details). These cutouts or crossovers will be

riprapped to prevent the development. of rills and gullies.

The rec1aimed surface of the haul road will in most cases, slope to

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

Approximately the first 1,100 feet of the road, (from station 82+00 to

station 71+00 on the CEI, 9/83 drawings) has a very steep outslope

(approa,ching 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 wi 11 be .. collected in a riprapped ditch constructed at the base

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.

4.3.1 Bowl Crossing

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

cons ists of blast .rock. on the bottom and soil on the top. The soil

portion (approximately 15,000 yd3 ) will be exca~ated and an overland

channel will be developed through the remaining rock. The eM? will be

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

0842hl38 .
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structure constructed from competent rock wh ich meets r iprc p

specifications. In addition, eneroy dissipaters wil] be utilized, if. ...

necessary, to . control the flo", of water unti1it reaches the natural

drainage channel. Figure 4.2 is across section showing the present

roadsurfac€, fill slopes, and the projected location of the over1cnd

flow channel.

4.3.2 Eccles Creek Crossing

The second major fill is located at the intersection of the Selina

Haul Road and the Eccles Canyon Road.· This fill consists primarily of

blast rock from the development of th~ first section of the haul road

and is covered with soil. Again, only the soil portion will be

removed. The remaining rock will be used as riprap for the

rehabilitation of Eccles Creek, provided it meets ripra;:;

specifieat ions. trny unused rock wi 11 be disposedo-f as discussed in

Section 7-84.13 of Valley CamiJ'$ approved mining and reclamation plan

(UT 0013). The corrugated metal pipe will be removed and disposed of

similarily. These activities will allow Eccles Creek to return to its

natural channel.

4.3.3 unstable Fill Sl~pes

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 slope failing. To initiate reclamation of these fill slopes,

the guard rails will be removed and the support post and meta lra 11 s

wi 11 be salvaged 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

resu1t 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 final 5urfa.ce wi~l have an approximate slope of 2.5H:lV.

The excavated material will be placed on the remaining road surface

thereby creating anoutslope of approximately 4H: IV.

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 CANP OF UTAH

SELINA HAUL ROAD RECL,AYIATION

SOIL DISPOSAL VOLUt~ETRICS

Fi11'~\aterial To Remove:

o Eccles Creek Fill

o The Bowl Crossing Fill

o Haul Road Outs1opes

o Rema in ing 01P Removal

o Asphaltic Concrete and Broken Cel'[1ent Concrete

GRAND TOTAL

Storase Capacity:

o Haul Road with Stab le Outs lopes (3,470 feet)

o Haul Road with Portion of Outslopes

Remov~d (2,780 feet)

o Backslope Section of Road (1,250 feet)

GRAND TOTAL

0842h/43·

4,000 yd3+

15,000 Yd3~
6 ,000 Yd3~
1,500 Yd3~

5,000 Yd3~

25,000 yd3+

6,000 yct3;:
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4.4 Topsoiling

During the construction of the haul road the overlaying topsoil and

subsoils were excavated and stockpiled where possibles sicec.ast or

used as fill. During the reclamation of the haul road some of the

mat.erialwhich was sidecast and/or used for fill material \<.'ill be

excavuted and used to recontour the road. Thesuitabil ity of this

material 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 Oil

Gas and 11ining.Prior to using this material as topsoil however s it

will be analyzed for pH, texture, ~lectrical conductivity, calcium,

magnas ium, sodi urn, organ ic matter, phosphorous and patass ium. Because
this material is a mixture of topsoi1 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 Preparation

The soil removed from the large fills wi 1-' be repiaced using dozers

and scrapers. Soil removal from the potentially unstable Qutslopes

will be accol'ilpl ished using a backhoe or similar equipment. The soil

replaced by scrapers and dozers win be scarified to a depth

sufficient to allow root. penetration whereas the -soil placed by the

backhoe will not require loosening since it will be subject only to

limited packing. The final recontoured surface will then be disked or

tracked on the contour prior to seeding.

4.6 Seeding

Seeding will follow thf! procedures and seed mixes outlined in Valley

Camp's approved Mining and Reclamation plan, Permit Number UT 0013.

0842h/44.



Areas of the haul road outslopes and cut slopes whichwi1l not

be di sturbed by reel amati on activiti es wi 11 be subjected to a

statistically val id vegetation survey at the time to determine

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 win be inter

seeded or interplanted with shrubs.

4.7 Fertilizing

A chemical analysis will be performed on samples of the soil

wh i ch will ; ndi cate the nutri ents and amounts necessary for

proper plant growth. Fertilizer wi.11 be applied either just

prior to or immediately following seeding.

4.8 Mulching

Mulch will be applied at approximately 2,000 pounds per acre,

de~end1ng en the material of choice, and will follow appltea

ti C'!"l of the SEed and rerti 1izer. The m:..;l eh wi 11 be straw or

any of the other eormnonly used mulch materials. 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.

4.9 Erosion Control and Maintenance

During reclamation activities, interim erosion control measures

such as fil ter fapri c and straw bales wi 11 be used to control

water flow. Once a drainage channel is established, these

interim structures wi 11 be removed and the di sturbed areas wi 11

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 pot~ntial

0842h/45
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problem areas. If runoff channels develop in excess of nine

inches, the most applicable erosion control technique \;'in be

selected. For example, small 'erosion channels win be blocked
. '

wi tha filter fabric fence, a straw ba1e or some other material

to slow the water and allow vegetation to establish.

4.10 Reveaetation

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 ney.,'ly reclaimed haul

road areas will be determined by following the techniques devel

oped inSect; on 817. 116 of Va 11 ey Camp IS approved mi ni ng and

reclamation plant Permit Number UT-0013.

4,11 Reclamation Costs

Reclamation costs are sUJTniarized 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 non-nal rate because of the very lfmited work space,

and the difficulty in scheduling of crews. The reclamation

cost estimates are given in Table 4.2.

0842h/46



TABLE 4.2

RECLM1ATION COST ESTHiATES
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3,500

2 t 800

1,600

6,500

600

8 t OOO
5,800

8,000

14,850

1,000

32,000

20,000

1,000

50,000

8,000

~205.563

$163.650

16,365

24,548

1,000

TOTAL
10% Hobilization and Demobilization
15% Profit and Administration

Maintenance-TO Acres @ $lOO.OO/ac/yr.

TOTAL BONDING COST

and Labor:

Fer t il iz er :

t~ulching:

Equipment

Total

Nonitoring

Remove Concrete and A~phaltic Concrete~

Rip Portland Cement Concrete and Breakup Aspha Hie Concrete ~

Remove and Place Asphaltic Concrete (40 hrs. @ ~7.50/hr.)

Compact Asphaltic Concrete

Break and Remove Concrete ..Ditch

Rip/Scarify Road Base Naterial (6.5 acres) (8 hrs. @ p5.aO/hr.)
.-._-=--

Remove corrugated t~eta1 Pipes

Remove and Dispose Guard Rails, Posts, and Signs

Remove and Place Fill Material:

20,000 yd3 (Intersecting Drainage Fills)

7,000 yd3 (Road Outslope Fins) (80 hrs. @ $lOO/hr.)

Recontour Road Surface:

10.0 .Acres 2:. (80 nrs. @ ~ 100 .OO/hr.

Construct Riprap Drainage Channels:

~e::fs:.~~utE Topsoil Substitute (10 Acres x 6 11 Deep):

8,100 yd3 ! (@$2.50/yd.)

Seedbed Preparation '(Scarification, Disking, Harrowing)

Fertilizing, Seeding, and Mulching:

Seed: (10 acres @24.0 lbs/acre

@ $15.00/P.L.S.lb.) $3,600

(10.0 acres @ ~425 .OO/acre) ~4 ,250

(10.0 acres @ i500.000/acre $5,000

. ~2 ,000

0842h/47·
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Selected Drill Hole Logs
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Texture
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G
G
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FEB 21 '90 14:17 V~LC~M

...-........-.--:--._~--_ .._-..~\....

. P.35 ::'1

BB-INAPAO

Sample Site ~. 2
Overall Rating I: G'Jod-Fair

Parameter Depth Data Rating(') Parameter Depth Data ~tlng

pH teO)
0-2 7.2 G 0-2 0.90 G2-4 7.3 G 2-4 0.7S G4-8 1.' G 4-8 0.69 G

caco~ SAR(2)
0-2 0.21 G 0-2 0.0)9 G2.4 0.39 G 2-4 0.062 G4-8 0.44 G 4-8 0.0&) G

Texture ~(3)
0-2 sil G 0.2 :1.·62-4 1 G 2-4 S.44-8 cl F 4-8 4.8

sat~(4)

0-2 23.4 P
2-4 18.7 P
4-8 25.7 F

22.5 P
21.9 P
19.3 p
24.6 P

0.047 G
0.064 G
0.087 G
0.100 G

I'
I
·1.
I,

I
I
I·
I
I
I
I
,I

I
I
I
,I

I
I

Data Rating

4.7
3.9
4.5
'.4

'0..2
2-4
4-6
6-8

Depth

BEL.INAPAO

$ampleS1te No.1 CCont 'd.)
OVerall Rating = Good-Fair

'Data .Rating(') Parameter

M(3)
0-2
2-4
4-6
6-8

0-2
2-4
4-6
6-8

page 2
Memo to Tech. File
ACT/OO7/001
Substitute Topsoil
september 16, 1986

Parameter Depth

SAR(2)

'.
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p.

Depth Data ~tlng

EC(l)
7.2 G 0-2.5 0.75 G
7.4 G 2•.5-5.0 0.80 G
7.8 C '.0·7.' 0.84 Q
7.3 Q 7.. '5.10.0 0.90 C
7.5 Q 10.0-12.5 0.78 Q
7.8 Q 12•.5..15.0 0..88 G
7.4 G 1.5.0-17.5 0.'2 G
7.9 F 17.5-20.0 0.S8 G
7.S Q 20.0..22.5 0.76 G
7.5 G 22•.5-25.0 O.SO G
7.4 G 25.0.27•.5 0.7. G
7.4 G 27.S-'0.0 0.7S ti

SAR(2)
0.46 G 0-2.' 0.08 G
0.42 G 2•.5-S.0 0.06 G
0.38 G '.0.7.S o.oa G
Q.• " G 7•.5-10.0 0.10 G
0.37 G 10.0-12.5 O.OS G
0.J5 G 12•.5....1'.0 0.06 G
O.JO G ~.O-l7.5 0.0' G
0.41 G 17.,..20.0 0.06 G
0.36 ,0 20.0-27..' 0.06 C
0.32 Q 22.'-25.0 0.08 G
0.40 G 2'.0-27.' 0.06 G
0.40 G 27.'.30.0 0.06 G

OM*(')
c p 0-2.5 3.3

c1 F 2.'.5.0 . 4.6
c P '.0..7.5 8.2

sel Q 7.'.10.0 .5.'
0 P 10.0·12.5 7.7

a1 G 12.'...15.0 .5.'11 G 15.0..17.' 6.8
1 G 17.5-20.0 4..9

11 G 20.0-22.5 10.'
leI G 22.'•.25.0 '.8
1~1 I ~.u-i,." 4.'
.1 G

,
27•.5-30.0 4.9

0..2.·~
2.>5.0
5.0-7.5

7.'-10.0
J.o.O-12.S
12.S·1S.0
lS.0-17.'
17.'.20.0
20.0-22.5
22.5-25.0
25.0-27.5
27•.5..30.0

, ,

Texture
0.2. .5

2.5-.5 ..0
5.0-7.S

7.05-10.0
10.0-12.5
12•.5-15.0
15.0-17.5
17.5-20.0
20.0...22.5
22.'..25.0
2'.0-27.5
27.5-'0.0

0-2.5
2.5-5.0
5.0-7.5

7.5.10,0
10.0-12.'
12.'-1.5.0
15.0-17.5
17.5-20.0
20.0..22.5
22.'-2'.0
25.0-27.5
27.5-)0.0

cacox

lo..IUA 1"'.0.0

Sample $lte .N:I.B-'
Overall Rating = Q:lod-Fa1r

Parameter Depth Data Rating(S) Parameter

page 3
Memo to U'Or'l.Fl.Le
ACTIOO'/OOl
Substitute Topsoil
september 16, 1986

,P"Li 21 I irn 14' 17 VnLCnM

.'

I ....

I"
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Pa%'ameter Data Ai LlAg( 5) Parameter Data Ratin~

pH 7.4 G Te)(i~re 11 GSat.(4) 30.5 G,,·,·I EC( 1.08 aSAR(2) 0.59 G OM~(3) 2.5

. rEB 21 '90 14:17 VALCAM

Page 4
Memo to Tech. File
ACT/007/001
Substitute Topsoil,
5eptemo,er 16, '1986

Parameter Depth

sat%O>
Q...2.S

, 2.5-5.0
S.0-7.5

7.5-10.0
10.0-12.5
l?'5.1~.O

15.0-17,'5
17.5-020.0
20.0-22~'S
22.5-25.0
25.0-27.0
27.5-30.0

Parameter Data

pH 7.3
$at%(4) 34.3
SAR(2) 0.G5

,
'"",:',

oata Rating(S) Parameter

24.5 P
21.8 P
24.& P
23.S P
n.s G-F
2'7.1 F
20.7 p
2l•.5 P
28.2 F'
20.4 P
25.3. F
19.7 p

UTAH NO. 2 PAD

Sample Site NJ • .1
lO-ft. Depth

OVerall Rating • Q:Iod

Rating (.5) Parameter.'D1ta

G Texture 1
Ci-F EC(!) Q. iP
G OM.C}) 1.9

UTAH NO. 2 PAD. ,. ..
Sample Site No. 2
, 8-ft. Depth

Overall Rating • Good

Depth

Rating

G
G

P.37

Data Rating

I
I
I
.I~

I
:1

I
I·
I
I
I
I
I,
I
I
I
I
I
I



t.ncJ.osure~5)

:JSLJdjh
cc: s. Linner

L. Kunzler
0798R16

(1) Electr1calConductlvlty (lMlhoslcm • 25°C)

(2) SOdium Adso:pt.ion Rates

(3) QrQaniematter percent (Otgardc matter suitability ratings are
undetermined at this time. Data is presented for 1nformatlonplJrpO$es
only.

(4) SatuniUUII lI~rllent (r!tllll.. ~1'1 lb. B61inaPad mater!,l, is miole.ding. In
aome cases there is a high clay content and low aaturatlonpercentage
see Sample S1te t-tl. 1, 4-6 and 6-8 feet samples).

(5) Ratings:

Qjod =G
Fair = F
Peor = P

li'lsu.i.table = U

rEE 21 '90 14:18 VALCAM

page S
Memo to Tech. File
At'TI0071001
SUbstitute TOpsoil
SePtember' lC. lOOt

P.38

Rating

G
G

Sample Site No. J
&-ft • Depth

Overall Rating =~od-Fair

RatlngC.S) Parameter OIta

F Te11')re 1
G-F ~.(3) 0.'1
G ~ 4.'

oata

S.5
'2.2
0.'2

pH
~t,(4)
SAR(2)

Parameter

..I
I.

I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
I
I



•
",WI' .

>16

<4.5
>'.0

G, \lCOS

>40

'0
30
10

>12 Fine
Texture

>15
Coarse
Texture

~5.0

25..'0
25.30
'-10

10..12 Fine
Texture
10..15
COIl'S'
Texture

25...40 .

~ 1'5 ).AO

•."'.-0
8.5.'.0

SIC
S, SC, C
COS,FS t
\IF! '

)15'

'.1'

) OJ.

6-10

15-25
1'-25,-,

8-1.5

' ..8

'.1,,'.1
7.'·8.4

CL,SICL,
Se.LS
laP'S

Good Fair poor.' unsuItable

0-15

.5 .

0-15
0..15
0-'

SL
L. SiL
SCL
VFSL
FSL
(8

0-4

~s.o

<.0.1

I
I
I

·.1··

I
Ii
I
I·
I
I
I
I
I

• Meny native .pecieshlve their roots 1n 8011s that are det'l'm1"n~eo"'--~'
poor to unCjlj1t8bl~b)l theCj~ values. Ther.1'ora,plant growth triala I
may be needed where re-estab11shmentot native apecies ledeaired.

I
I
I
I
I

Alkalinity a. Calcium
Carbonate I

Saturat1a.n PfltQentage(l)

Rock Fragments (I Volume)
:J inches

'-10 inChes
MU.l.'.LI IIHl 10 ill t: lu:~

Boron
Selenium

USDA Textu:r:al Class

Available water capac1ty )0.10 O.aS.tI.ro dr.OS

pH

Slope (I)

Electr1cal Conductivity

Sodium A.dsorptlon Ratio
(SAR)

Table 2. suitability L.Imits.forR.ting TQpso11Substltutea*

....
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.1 I
UTAH#2
AREAl

I
I
I.
~I

,I
I·
I
I
I
I
I
I

~~... -

:1
I
IY'ITL.£ w'NG AfCl. _tv.

UI.l;4H *2 SUBSTITUTE TOPSOIL 85-0013 0., -. .':'L, JtfI~1

___.• ~.l.

E:t:!=.5"I:)WiIl'f:~----~t;J,I(f'#«;---...··1.~'2--e3., . VAllEY CAMP of UTAH· .
~5'I'Yi"',..:--.--- .c,aZ'UI.£r--·.....-.... 6 SCOFIELD ·ROUTE .
-.• -_-•. .'-!"!....L."""=l"llP"!'G,,----t:-. No'ed" HELPER, UTAH 84526



P.2

DATE' 12129/6:::

CERTI FleATI OF ANALVSIS

"

12.80 28.20 95.50 60 .. 20

65.8(1 53.50 27.50 27.S0

21.40 18.30 14.00 1~.50

.43 .41 .39 . .46

.057 • 119 • 0$9 .ooe

4.S0 3.45 2 .. 87 3.60

4 , -:;00. C\I:' SI, 45'1. 0(1 :&',&170.00 ,., '.00. 00 3855

130.73 10el.7S 111.26 122.00

.eo .77 .e~ .95

.2~0 100 .300 .O""'~ 0.16•

66 .. 500 6>8.300 59.200 77.!iOO &1.9

l!i 15.33 14.26 17.26 ,5.7

14.50;; 12.6(.0 10.500 6.~50 \1,\

•

-Te.t Bole lio. 1

Tons

r:uttl :::=...======~
LAaOlitATOfllY ,Ih. C.

Baet,riclo,icol oru:J Chemical Anal,)'lis
40 WEST LOU'SE AVENUE

SALTLAICE CITY. UTAH 84115

, PHONE 466-8761

r '-'oslcm (I 25

pprr.AB DTPA 1

SOIL. SAMPLES FROM SEtL1NA PAD 11 COLLECrEO 9-23-e:3 RECEIVED
9-23-93 FOR ANALYS 1$ UNDER P.O. 4l;i(.)-83-1 0-007e:~U•

o - 2 FT. 2 - 4 FT. 4 - 6 FT. 6 - eFT.

•
'FE;.B 21 '90 14:03 VALCAM

"

All .....,. ... , ......i'ntII • ttIt ~tal .-.n...f CIIIfIIl.~'''''iOI't ferMli."'" .. _ ,....,.. eMlYII_ ......1It_ ..- . ,.fOdIlIt ''''''' ... ,.,...
................_" ,",_,. a '''II''..I ....I..,iO" .. ,11tftII. "'" ....l~ .... _I"".

• 1c i UrTl r:i=ll"hnn-. t."~l'Tj UODA 60

Sol. H.q/l USDA 60

Ca.C..,..bol'lat. Tons/l000Tons

.... ·~·..nd ~ USDA 18

~:::::a:.u:::.::n./l000
Sol • p prn USDA 60

VALLEY CAMP OF U"rAH
I COFI£I.D ROUTE
:'HELF'ER. UTAH

84526

I
I
I



Nt -" ••• IlWbII\lmd. tM .'i '"'0-, .. e1 ". AvtWillllOft lorMliIIliOIl"evr ....... , IIIlChMI_ ..... lilt...... frflftIor ...."""1 "'*"'. It ......
......:,.. hi :nl'. olu",;. 1u. "'''' 1 ; "'" " /\I11tI1I..

P.3

PAD!:.. 2

CERTIFlCA'I'1 OF ANALVIIS
83-006765

I
==========l

I
I
I
-I
I
I·
I
I
I
I
I
I
I
I
I
I
I

22.50 . 36.40 33.20

.036 .O5~ .02ft

2.04 2.4S 3. 14-

4.20 e.40 6.70

3.90 4.S0 3.30

7.40 7.45 7.60.

,31.40 4.50 160.2(1 18:2...

95.00 81.00 110.00 loo.D

.01;";; .01?Fi .O~50

21.90 19.3':. 24.60

.010 .006 .002

.064 .OS? • 100

.~1 .. 72 .ElS (J.b?;;

2.400 1.900 2.::;UO Z. \

tL
,..

"...... . --oj ..Y
,,,' ..G~.~ ..,' .•----_--L~ --~_- ---- .

FORD CHEMICAL LSORATORY, INC.

.42

7.30

4.70

.041

.015

19.80

.075

4.07

3.30

1.650

20.610

22.50

.0'40

114.00

o - 2 FT. 2 - 4 FT. 4 - 0 ~T. 6 - 8 FT.

1'est Role 50. 1

FoJL~
LABORATORY, INC.
Bac~ritJlo,ic41and Chemical AIIGO'tll

40 WEST LOUISE AVENUE
SAlT LAKE CITY, UTAH "115

'HON~ .8-8781

,
FEB'21 '90 14:03 VALCAM

N.ut./F'oterltial Tons/1000Tons

Ni tr.. tEo N03-N FPrTrUSOA 60Cl

Phosphorus pprrl A8 DTPA 1

Sodium Sol.t'1~q/1 USDA 60

l'Io1 vbdenUlT1 PPIl'! AS DTPA 1

P",..;fi.- filllof=lIr y. ~~TM n?4'9?

--============•••=====-=.....- •••,........ _.=.-=._= ••••••••• _••••_-=.

S()dium Absorption RatiQ

S.turatior, r..

Zin~ ppm ABDTPA 1

PH USDA ~O

Pot&5siun, .....m USDA &0



P.4

d ..

DATE I 12/291a3

CIRTIFICATI OF ANALYSIS

1(.. 50 19.50 30.eC)

20.00 ~O. 00 317.70

69. SCI 30.~O 31 .50

• .i~ .37 .OL.

.05S .. Ol~1 .112

2.07 2.!i7 ., .3il

f:tJ.~~...~
LABORATORY t INC.

BQcteriolo,icaltmd.Ch,micalAn4b'ais
.0 WEST LOUISE AVENUE

SALT &AI(! CITY, UTAH 84115

PHONe 4eM?S1

nUf.hos/t:m a 25

$91. Me"/l USDA flO

o - 2 FT. 2 - 4 FT. 4 -8 FT •

SOIL. SAMPL.ES FROM SELINA PAtl *2 COL.L.ECTED 9-23-e3
RECEIVED ~"'2:3-S3 FOR ANALYSIs UNDERP. o. 30-83-1 O"'007S~1.

T8.tBol. 50. 2

FEB 21 '913 14:134 VALCAM

M ,..", ar. ~itnlI • tilt _flCltll,,1 ..,..,.,~ .. lllie"". A",ho".,iOfl f......1i.'I.ft If ...,r-.ortt .NNlWitftl .... ,.1ItrNW fflIoft It _rdi.. tIltlh.lI ,..,.
...... __Itt........._1 • '~1II1 ",",iOfl .. IIl111u. thl ....... tlId_f"". .

~ LtSl:IA 18

'Sand Yo USJ)A Ie
Yo L1SDA 18

or-on Sol.ppm USDA 60

ron~..m ABDTPA 1

• ;=-.======.~=,========••••••=,=' ==:=....... ==......... ..:•.....•

VALLEV CAMP OF UTAH
SCOFIEL.D ROLITE
HEL.PER, utAH

64526

I
I
I



P.5

PAG~I 2

CIRTIF1CATIOF ANALytiC
$3-0061'06

34.60 40.20

.010 .00';1

3.~O 4.0:3

4.CO 5.10
,

0.40 4.60

7.30 7.50

26.40 25.40 21:8>

86.00 79.00 01,1

.0120 .0115

1£1.70 25. 10

.O!, ~.UUl

.06:2 .06.3

.. 51 .e4 D,4 S

1.8!50 1.990 ' ,'',pD

-----~~~~~~FORD C:HE~4;:;;tA"BiJRATCd~~V, INC.

.. 950

7.20

2.40

3.60

.039

.oos

.0123

23.00

23.• 40

110.00

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

PEB 21 '90 14:04 VALCAM

""'----~&''f:uta:,;::;~
.~~~=: 'LABORATORY, INC.

BGc~riolo6icalonil Chemic41 Analy.i.f

'0 WEST LOUISE AV£NUE
SALT LAKE CITY, UTAH IAll!

PHONE 486-8781

O,..s-anic Material Y. (WE>

Moisture ~

Z1n~ PPrl. AS DTPA 1

."==,====.--=====_._••1:'====== -=........ _====____ .

.-ti USDA 60

PhosphorUs ~"1rI AB DTF'A 1

Sodium Sol.M.... /l USDA 60

e. t 410 ... i 1Irr, " •.n', "'13 DTPA 1

PYritic Sulfur X ASTM D2492

S ..tuI"'at1on X,

.Holvbder,ulTJ ,.pm ABOTF'A 1

I
============t

I
I
I
I
·1
,I·
I
I
11
I
I
I:
II
I
I
I

..:~=AIt==..,..=.:::':'....=.=..=ml='"..=.="'=.=.-.oI='::idWl=."'='=":_=""=Y=.':::"'=":_=':AurfMIf=:':::i.:I~=:::..,==.tNbI=.:::;_:'i:::IIII:::_:::'_='='"':::':::":":......=._:'=''=_=.::*""="='=I'Olft::;';;;";''''=:'';;1'';'';;"""='iI;:,..==....;;;=~·1.....i"'_ lOIt,ltln .."g.t • I _ ..I "'OltCtiH '6 1It'-"1l ••hI "'Ile ,.nd ._.... ,



-rEB 21 '90 14105 VALCAM
!

f:ut~
LABORATORY, INC.

BCcllriokl6tcal andChemiCtlJ A1I41)'lt.
AD WEST LOUISE AVENUE

SAlT LAICEc,ry. UTAH 84115

PHONE ....8781

P.6

,_,11

.11

.,.:;)0

128.7

5$.90

10 - 12 ..

2~.50

21.00

7.5 - 10

••••.•••==

DATEI 12/29/8&

CEATIFICA'I'E 0' ANA&.V8'1

31.50

•••••••==

38.60

39.80

21.4,0

-=-===-.==

12.00

S4.50

•

• 75 • 9.0 .Cl4 .. ?O

.020 .0';0 .100 • 150

56.S00 e.4.200 63.500 74.100

14. "It; -14.40 13.70 13.57

4 .. ~.OO.OO 4,~OO.OO ~),?70.00 3,920.00

fest 1000e Bo. »-;

SO11- SANF'I-ES. FRuM BEL. JNA ~'~1I COL.LECTED 9-15"S~ R&'CE IVED
9-23-S3FOR ANA1..Y€:"'I$ UNDER P.O. 30-83-11)-007831.

f

~ USDA 18

Yo USDA lS

'X USDA 18

AL.LEV CAMP OF UTAH
SCOFIELDRCllITE

ELPER ~ UTAH .
84526

'.cid/ll&.. Pot. Ton$/1¢OCl Tons

'oron So 1. PPIT, USOA 60

la.c_rbOn4Lteo Tor'llII1 (IOnTons

Ca,l eium C4Lrbonatt'PPITI USDA 60

1.1 c: i Ulrl So 1•. Meet/ 1 L1SPA 60

,on,uc: t:L" i tv nimh CI r=.1 rrr, ta Z!:t

!oPP.,.. ppm AS DTPA 1

Iron "PITI AS PTPA 1

M.,nes ium So 1. M·eql1 USDA 6-1)

Ln.... ,.'••• ~IIIITI Ai DTPA 1

I,I-Clay

" -Sand

l--s11 t

o - 2.5 2.5 - $

L===....====••III====••••=====aa _.==_=••=

I
I AI! ,..."••rr .1IIIm;~ .. tha _'1.","1 "...-\' .f ....... ~1J';.Il~1I fa.' J.,l.,1;...t.,.••1_, ._... ._••lIff_ - ., ...."'11I tllMl. II Nltr'IN
~••1It """''''....,.,.1 .. IIl'""".I.,...,HIfl Ie IoI~U_ .he ........... -'*.



I
I
I

I

PAGE: 2

;' .. ''-'..

Teat Eole Bo. B-5

Fw£aV'~
LABORATORY t INC.

Bacf,frlologiccl find CMnUcc1 Anal,)'lu

40 W£STLOUISE AVENUE
SAlT LAKE CITY,UTAH .otUS

PHONE .4&6-8761

3·r
1. 9~

·f
7.50C

I
I
I
I

34'1'-
.1. '

72'1
.0lSE

01.1
e:]

1·1
1::1

••••••••=
7.5 - 10

CERTIFICATE 0' ANALYSIS
E13-006763

s -
...........

21.50 22.40 22.50

• 175 • 116- • 150

S.78 3.43 3.55

4.60 1.EIO 2.!iO

4.6C, e . .!o ~.~c.

7.40 7. FlO 7. :-''0

1S.bel 6.70 16.~()

95.00 eo. OCt 69.00

.01:;'6 .011c) .0120

~1. ettl £-4 • .!,.O 2C.DO

.001 .001 <.001

.OL~ .000 •ocr"
.S2 .65 .'8

1.950 1.S00 ,. 100

~.10

.001

7. "(1

.005

.69

1.770

'19. eo

.1'"

12.90

112.00

.012~

All .....- .,..,,1'\1'1\"""'. tM I'l'lIlflfltn1lllWClMl'lv .. 11I1"1t. 1IIIr1lMi.'t." f. Ift/I.,ll" .flllfr81m••lIIIlIIIltII ••••••1ttI1It ftIm • ,..",", ttIfItt It.....-t
~ __In... -...1•• _ ..1 ....'"'1.11 .. lI....u .1"'~hc .,.. OlIMIlIII.

P..,.r-i tic: Su 1f u,.. 7. ASTM D:24~/:2

Phosphor-us ~"m AS OTPA 1

Nt t,..at. N03-N pprr, USDA 6C)

====.=====•••=.p:••••========== =.==-====== 1:.==='=====

Zinc ppm AD DTPA 1

POta,55 i ump~rrl USI:fA '0



20.S(

P.8

1.130

a.17

.025

.1~O

.sc

24.60

:;1.30

24. SCI

114.42

• 240 ,\'? • 25C

61 • 50(; I§lc~ 59. eoc

... 3. 6a \"J'f0 .t4. 4~
\

6. 'SO 4:,0:'" &t .50C

~.',) I
.Si..~~

3.59 3.1:5
'} I

3.590. OO~3, 150. Ot

.ea
.100

.016

3.:;0'

3.57,

21.5('

20.00

a.eoo

33.50

715.200

122.eo

.025

2.45

.050

14.00

23.'0

99.10

54.50

71.400

.88

3.11

.085

.030

15.$0

60.20

CERTIPICATE OF ANALvals
e:;::-006763

109.73

66.900

lo.~2

11.600

18.50

12.5·· 1~ 1S h 17.~ 17.5 - 20 20 - Z2.5 :i:~.~ -25

Test Bole 110. 8-5,

'&tlv,,~
LABORATORY t INC.

Bact4'riologicaltWl ChemieolAII4~ . -"'-- ~

40 WES'fLOU1SE AVENUe
SALT LAKE CITY, UTAH.~n5

PHONE.S.S78'

ppm AS DTPA 1

....·m AS DTPA 1

So1. Melll/] USL'A bO

F'EE 21 '90 14:06 VALCAM

Yo USDA let

y. USDA 1S

7. USDA is 24. 00 a1.~O 44'.0.50

~ -... ,.-.t "' thlMIIlifWlNI fVMlII'Iw l'Ifrlllrn1t. 6IItIlnrlatdlftf.iNlllI..1on of •...,. rI8I!1I.,.,.llIIin. 1I.I",tma trIM ...rlllntltlttn.1I rIIlMIf
""-:''1 Itt_" ~"l .. I 19\1II1It1 __..... c1.u. '1II",*lIe IN .......,.,

.1 c: i urrl So,. M. -./1 USDA 60

......=== -=................ . .•.===== .==...... -.-====== •••_•••==:

Ir-on ppm AS DTPA 1

Neut./Potential Tons/l000Tons

Co·pper ppm AS DTF'A 1,

I
I
I



I

I
I
I

~?I

P.9

PAGEl 4

CEATI'ICATI 0' ANALVSIS
83-006763

Fwf.~v,~
LABORATORY, INC.
B.ac~ri4~,ir:alorad Ch,mictzl AMly,lt

40·WESTLOUlse AV.ENUE
SALT LA'CE CITV. urAHa.,,!

'HON! ~&01"1

Test Bole Be. !-;

FEB 21 '90 14:06 VALCAM

5.50 e..SO 4.e5 10.50

7.80 1.44 7.90 7.S0 7.

10.50 14.'.50 21. 6(1 15. 5C' \~~t- 11-
n

10:-i.OO , ~..,o.on 1191.0(1 88.00
~.v

79.,0

.Ol~3 .01'5 .01eo • 01~:5 .01

27. 10 20.70 21.eO 28.20

(.001 <:.001 <.001 <-"001

. 060 .0St) .060 .O~4

.47 .3$ .~O .52 tp

~
2.200 1.300 1.4lS0 1.2.2(- \ ,It 2.• 1

----~k-k~
FCIF'(tJ CH[!MICAl. l.AiOR·ATOJ1Y, INC.

All......,. Ire IUIIPftjftM.!lIt _'..... _.,.' 'lio"•• Avl."'''f" _U.".~.of"' ·,...,.....IIIiMa......... *'_ fIJI ...NlIIII illllfl. It "'"""'Ill
~ _writ"" .......' •• "","..I "'"JlCtioll tCl,II.,.U. t'" ~I'" .... _I•.

Orsanic Materia.l Yo. (WB>

Zinc ppm AS DTF'A 1,

Selt)niulTJ ,..pm AS DTPA +l---------"""'Il

Sodi UIT, SO 1• M...11 USDA 60

Potassium ~pnl U:;TiA I'll

Pvr'itie'Sul4=u,.. 7. A~TM .o24~2

PH USDA 60

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



F'EB21 '90 14:06 VALCAM
I

P.10
..~~. -i ..'·..... -

t:ut~"'F~LABORATORY.INe.
Bacttriolo,ical onl!CMmicaIAnal,y.,."

'0 W&tr LOUie! AVC,.JUr

SAlT LAKE CITV, UTAM 84 tIS

t't1UNt ...8/tH

I
I
I
I

SOIL c;~MPLES FROM aiL-INA ,·PAD COLLECTED fI..1!)·e~ RECEIVED
9-23-S3 FOR ANALYSIS UNDER P.o. 30-e3-10-007S31.

•celllT.PICA,.e 0" ANALY.,S

1
\ -r:."I1<1..

\ "',.
\

3CjCj.3 ~-''ll
!

I
I
I

,~~
().?D

I (U).'iAA.l()

Il\.·%\ "qD

\I,D) B,B

17.10

53.5049.~O

2e.50

'22.00

2$ - 27.5 27.5 - 30

PPR,Ai DTPA 1 11 .. 200 " o. eso

Car-bor,ate pt"JTJ USDA 60 4,025.00 3, S/60. 00

fe.t Bole No. B-;

Yo L1SDA 18

An ,"*",1 1ft .wI:tft\ltwlll • elIt f.......I~__" ••'It,.q. AIII~"I..ti611 'or ~1011 ".-n .....,.. l1li&''''.... ,ttItnIeW "- ., ........... tMoft, ........
tIIIfl4liN wr_ina" ......' 1It.., llflltlClretl .. ChtftU. t"'''''''1 allll...,.,l...

-f,and X USDA 1e

fa USDA 18

oPP.r-ppll'l AB DTF'A 1 .420 .460

oron S'" 1 • ~llt/TI USDA 60. .. 066 .09e:

aCarbonat. Tons/IOOOTor,s 4.02 3.96

ALLEVCAMP OJ. UTAH
COFIEL.DROUTE

lPER, UTAH
84626

"''''''''''/T. AS DTPA 1 45.l500 43.800

$0 1.M... /l USIJf\ t.O' 111 .59 11.24

AcidIBi.$e Pot.Tons/l000 Tons: .37 .34



PAGEl 2

CERTIFICATIOF ANALYSIS
ii.O(l'7"4

2S -27.~ 27.5 - 30

===.....===••••,.========&:&•.••== ====-....'.. ••••••••=
Moisture X

Nitr·at. NO:3-N ....m USDA 60

O~panic Material X eWD>

~H USDA 60

Pot..,siUlTl Po PIT, USDA 60

PYritic €ulf~~ X ACTM D24?2

31.40

.11S

3.65

6.40

4.85

96.00

.0119

2S'.!SO
I

.037

4.91

7.40

91. 00 q?~

.0110

1
I
i

\
\
\
!

. ':- .

<.001

.061

19.70Saturation X,
s., 'HI! urn ftPIlI AI!I PTPA 1

Sodium Absof"ption RatiQ

Sodium Sol.Me4lt/1 USDA 60

Zinc ppm AS DTPA 1

25.10

<..001

.056

.45

1.700

I
I

I
i

•~o bNb ID, 6S

1 • SOO \~I~ I 'Z fP/.p

I

~!'~~'d£./.'"•,.-;JIf':. '" • _"------....--. -~~-- --- -----FORD CHEMICAL. LASO A1"ORV, INC.

All fltlCW'tl _ ""'~ • the lIflfiflMal ~ylM ..it1na. Awlhorlllltion fe»r pl/IIllcnllJlllM eIIt _. -ndwl.,. • .,,'_ .,. ., "ttrdlllf them. II IIItr*f
.....illl ItIM IIllI'jft.n ........' •• I'U"~I .,O'NUOII .........u ..... "",UII.IWI ttl...,.I"".



- .-..... - - - _.: - - - - - - 1IIi.__ ._ ... __.

MINE:
thJ941 ¥P. ~"'JfE19
Bf!' 1ft. Nt he •

VallelCampof Utah. Inc.
8el1na Mine Site

Clear Creek, Utah 84526

ANALYSIS BY: . IN':'"ER-MOUNTAIN LABORAltJUES, INC.

.....
r'1
\]j

N.....
DATE: Septeaber 24, 1983 ,.
PAGE: 1 of 2 ~ :::~

lab
No.

Hole
No.

Depth
Interval

Ft. pH

CJnd.
mllhos/
CIt'25°C

Satur
ation

%

Particle Size

Sand Silt Clay
% S S Texture

. Soluble tations

Ca Mg Na
Meq/l

---------------.................._----------------------------"""'--........._-- " ..,~..
22093 1 /D,,~~:'7 :;:. /? ,,~j.,. 7.3

22094 2 R/·'·' -; .:",.-r. /..-,3 7.4

22095 3 ~.
..... .' , . . .', -. 5.5

Footn:>tes: (l) Sodfun AdsorJ)tion Rat10

0.79

1.08

0.31

34.3

30.5

32.2

50.4

59.5

44.0

38.9

30.7

42.5

10.7 Loam 5.Zi 1.71

9.8 Sandy loam 1.75 2.35

13.5 Loam 1.81 0.41

1.22

1.32

0.91

0.65 ',~

i
:'.
'.!:.

~ ..'

~

I



Yalley Camp of Utah. J,n:.
Belina Mine SitE

Clear Creek. Utah E.4526 .....
J/7)f1// #iJ.L PJ'ft:d 1'1

DATE: 1983
tIJ

nNE: Belifta Mhle ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. September 2.4, N
PAGE: 2 of 2 ~

..
1.0
lSI

Fe Zn B N 140 Cu Mn T5 ~

.ll>

.ab Hole OMS K+ P04
~~ t~ f~ tr>

ppm ppn P'j I AB NP ASP lSI

(13) (14) (IS) (6) (7) (9) (10) {II} (12)
mto. No. (8 <
Dr
0

~ :~;

~2093 1 1.9 123. 11.4 15.1 1.09 0.84 7.13 0.09 0.51 9.35 0.05 1.56 22.3 20.7

ZZ094 2. 2..5 69. 13.7 16.6 1.12 0.85 5.71 0~C8 0.41 13.3 0.05 1.. 56 57.1 55.5

l2095 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

- - - - - - - _: - -

F:>otnotes:

- -

(13)

Il:.Jt(:1
~l
8)
9)
10)
11)

(12)

Orgaft1cMatter
Potass1..
Phosphate ~s P
Iron OW"
Zinc DTPA .
BoroR
Kitrate litrogen
'-ont\ll Extractable Molybdentl1l
COpper DTPA
Manganese DTPA
Total SulnrrPer Cent
Acid Base
leutralizat10n Potential
Acid Base Potential in Tons Calcium Carbonate per 1000 Tons of Soil

- ..,._- _.- t
···'···....'t·.':._.



P.16

.20 ClotlPETA WA.V· SUITE 280
UNlVEIlISITY Of UTAH AESEAFlCH PARK
SAl.T LAKE CITY. UTAH ',"08
TELEPHONE: (8011582·3138
TWX'10002H258

8 March 1983

R:ESUI,Ti.

8.7
145 \U1'lho_/em
5,600 mg/k.; &SC.C03

mg/kS APprox ••

27 1,.
0_",1
V' 0.0027

11,500 1.15
18 O.OOla

250 0.025

47008 .

25 reb 83

01 Mar ·83

Valley camp of Utah

IP-l, 0'·"

EN\T IRONMEN'rAL UBANALYSIS

*************************************

,.

TEST:REQOESTED

pH
SpeeifieCond.uctlvlty
Alkali.nity

Boron
. Calcium
Copper
Sociu.'U

FEEl 21 '90 14:09 VALCAM

LAB NUMBnR

SPO·NSOR

SAMPLE IDENTIFICATION

STARTING DATE

COMPLETION DATE

ph

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

I L ...-..-__.......-.-_--2-SD_--- -------
- --- -_._-~ -. - -- ._ ......._------ ........._...._.....



I
I
I

P.l?

Direct.or

0.0023
0.56
0.0016
0.036

"r9 CHIP!T~ WAY· SUITE 2110
uNIV'!"SI'PY or UT....IiIFtliU.Olof ~.Hl\

S'\LT l.AICE errv,UTAH ...,ea
"'ELEPHON~ (801) 582-S,3e
TWX tHO ""'6251

8 March 1983

23
5,600

16
360

gsOL't§

7.9
1~~ umnO./CDl
4,4DU mg/kg .11 e.eo3

eg/ks Approx. ,

25 r.b83

01 Mar 83

47001

Valley Camp of Utah

Dr 1, il-'.f'

F"EB 21 '90 14:10 VALCAM

TEST UQOES'1'ED

pi
Sp~~!flc cQn4ugtivt~y
Alkalinity

• yo_.

..

......*•••*.**.*••••••••••••••••••••••

Boron
Calcium
Copper
Sodi=

SPONSOR

START!NQ DATE

I.:UMliLET%OK DILts

ph I
I
I·l -28E- I

~----------



*******•••*••************************

Director

0.0041
3.73
0.0016
0.015

420CHIPETA WAY • SUITE 280
UNIVERSITY OF Ln'AHRESEAFlCH PARK
IALTL"KE CITY. UTAH M108
TEI-EPHONE; (801) 512-'135
TWX 81o-ta-sue

P.1S

RESOLTS

41
37,300

16
150

J 8 March 1983

4'OOS

Valley Camp of utah

11>-1, 6.6' ..10'

25 F.b 83

01 Ma.r 83

.. 28F-

,-

lZSTUQtJESTED

pH
Specific Conduct.ivity
Alkalinity

Boron
Calcium
Copper
Sodium

LAB NOMBER

SPONSOR

SAMPLE tDENfIFICA~ION

STARTING DATE

COMPI.BTIONDA'l'E

ph

• fEB 21 '90 14:10 VF=lLCF=lM

--.

~..
-~-

I"
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



FEEl 21 '9121 14~1121 VALCAM

I

0.0034
2.17
0.0008
0.010

P.19

420 CHIPE'TA WAV· SUITE no
UNIVEASI'TY OF UTAH"t:~~"(,iI1 I'AHK

S"LT LAKE OITY. UTAH841ns
.1;l,.~j:o"ON!; (601) SU·SlS$
'!WI( 11100825-5258

8 March 1983

:RESOLTS

8.1
130.wnhoa/gm
2,400 mg/k; .s caco3

Ii/kg, AiQrox.1

34
21,700

8
100

46995

Valley Camp of utah

BP-i, 10··lS·

25 Feb 83

01 Mar 83

-28G ..

. !

mw IRONMEN'l'AL LAB ANALYSIS

.:

Boron
Calcium
Copper
Sodium

TEST REQUESTED

. pH
Specific Conductivity
Alkalin!.1:y

SPONSOR

ph

LAB NeMBER

SAMPLE IDENTIFICATION

STARTING DATE

COMPLETION DATE



0.0024
0.89
0.OQ06
0.009

P.20

'20 CHtPETA WAY· SUITE teO
UNIVEA$I'f'Y OF UTAHAESEARCH PARI(
IALTLAICECITY, UTAH ""01
TELEPHONE: (801) 512-31.
'I"WX 110-125-1258

8 March 1983

7.8
130 umbo./om
2 ,SOOmg!kg ...eaCO3

mgLks, A2prox. ,

24
.8,100

6
90

25 Pab 83

01 Mar 83

'6199

Valley CdP of Utah

_••••*•••••*••*••••••••••*••_-••••_**

tEST. REgU!S1'EO

pB
Spec::1flcConduct1vity
Alkalinity

Boron
Calcium
Copper
Sodium

FEB 21 '90 14:11 VI=lLCI=lM

LAB.NOMBElt

SPONSOR

S!'AR1'INQ 01.'1'1

COMPLSTION DATE

I
I
I
I
I
I
I
I
I
'I

f

:1

I
I
I
I
I

ph

(,~_.__- ......... --·-28...H-.·• --_-----



F"EB 21 '90 14: 11 VALCAM

*.******••*••**********************••

BNVIRoNMJ:N'1'AL LAB ,ANALYSIS

I
420CHIP;TA WlV .SUITi no
UNIVEABITYOF LIT",", RESEAACHPAAK
$AI.TL.AKE OITY,·UTAH804108
TELEPHONE: (8Q1) 582·3138
'I'WX'11).fiS-&211

P.21

8 March 1983

47002· .

Valley camp of Utah

8'-1, ,aOOFLOC 25'-26'

2S reb: 83

01 Ma.r'S3

@

LA! NUMBER

SPONSOl

SAMPLE IDENTIFICATION

STDTING OATS

COMPLETION DA'1'1

•
aiiOLT§

7.2
110UD\hol/~

2;800 mg/kg aa CaC03
_"kg AERrox. ,

20 0 .. 0020
700 0.0'7
10 0.OQ10
10 0.009

.'

'1'ES'I'I.EgOES 'rED .

pH
spe.cit10 (.;onc!l,lctiv L~'y
Alkalini~y

Boron
Calcium
Copper
Go!i.ua

ph

I
I'
I
I
I
I
I
I
I·l -28I- ·1

. """---,--------------------~



P.22

0.0043
0.18
0.0020
0.011

"lOCMI·PETAWAY -SUITE _
UNIVERSITY OF UTAH AESI!AACM PARK
SALT LAKE CITV.UTAH&41oe
TELEllIiONE:(801) M2·31.
TWX'1Q..125052S8

8 March 1983

RESUk'1'S

8.4
.'8 umbos/em

, 1,600 mg/k; .s caco3
mg/k; !pprox. l

43
1,800

20
110

47001 .

ValleyCam.p of Otab

8'-1, LOCROOf 26 ' ..27 '

2S Feb .3

01 Ha:"a3

-28J-

••**tTt.****.**************************

FEB 21 '90 14:12 VALCAM

•
TBS'1' UQtlESTED

pH
Specific Conduct.loqity
Alkalinity

Boron
Calcium
Oopper
Sodium

SPONSOR

SA,MPLB1DENTIFICA'l'IOH

STARTING DA'rE

COMtLE'l'ION DATE

pb

I
I
I

I fi'AJ9OO~@OO
I ~~---------
I
I
I
I
I
I
I
I
I
I
I
I
I

·-t
' c, -------.,..-.----.-.,._-..-,...._;;...-.-.-'''---'-~-M.-<''''-''-'''-_-''.l-UIl-'",,"-·Lr.-':oL--UI''''''1-"'.-"'~-'.-W'I'-".-W1"'.lA-U-rr:-~.-...-,_-"m-__ ,,--.~-~-!!.-.!'l"-:--'!



I

I
Ii

I
I
I
I
I
I
I

420 CHIPf'TA WAV· SUITE no
UNIVEFl$ITY OF UTAH FlESEAFlCH PARK
SALT LAKECI'T'V. UTAH 14'08
TELEPHONE: (801) 582·3138
TWX 110-025-5258

8 March 1983

47000 '.

2S rab 83
:

01 Mar 83

Valley Camp o~ D~ah

IP-l, LaCRoor 27'-28'

-281(-

TEST R!QO'ISTED

pH
Specific Conductl"lty
Alkalinity

Boron
Calcium
Copper
Sodium

P.23

****.*.***••*•••••••****••••*********

tEB 21 '90 14:12 VALCAM

COMPti!TION tlA~E

STARTING DA·J.·ll;

LAB NUMBER

SPONSOI.

SAMPL- TnENTIfICATION

ph

I

i.



Director

lkmrox. ~

0.0024
0.44
0 .. 0021
0.011

P.24

420 CHIPET~ WAY - SUITE 210
UNIVERSITY OFU'!'AHRES£AACH PAFlK
SAl.T LAKE CITY. UTAH"',08
T~LEptoIONE:(80nM2-3138
TWX l100t2W2S8

8 March 1983

. B!Sgl1!S

. 7.5

.82 wahos/em
. 2,400 •.mg/kg as cacu3

_,/k!

24
.. ,400
. 21

110

46997 '.

Valley. Camp of 'Ctah

IP-l w LOCIlOO~ 7.R r -29 t

25 Peb83

U1 AU", 13

mWIRONMBN'1'AL LAB ANALYSIS

.**••*.*••**.******.*••*••*******••*.
,nST'REQUESDD

pH
specific COD4uctLvlty
~kalinit.y

BorOD
CAlcium
Copper
S04ium

FEB 21 '90 14:12 VALCAM

LAB HUMBD

IPON·SOR

SAMPLE IDENTIPICA~ION

STARTING DATE

COMPLZTIONDA'l'15

ph

I
I
I

I [)!UU[ID.rn@oo
I~---

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

Il__~ .........._-~28..;;;.L- --- - ____



*••***••***.**••*••••*••~••••• ~•••• ~~

I
I
I
I

o.oOle
0.19
0 .. 0022
0.014

P.25

_20 OHlfETA W"'I • SUITE 210
UNIVEASITYOFUTAH AESU.RCHPARI<
IAl.T LAKE CITY,UTAH 84108
TEI.EPHONE: (e01) 582-3136
TWX 010-82&-5258

- • - ~ • •--.J • • -' ......-,. ' ... Jo ..... ~ --! "'4 .•• ~.. •. . ,_ '_... >... .". __I

B MSTeh 1983

J.lt
1,900

22
140

.IESOTd;S

.8.0

. 50 wMOS/c:m
. 2,800 ag/kga. caC03

sngLkg Approx. ,

.6t,8 '.

valley camp of gtah

8'-1, LOCROOF 29'-30'

2SPeb li3

01 Mar :i3

rEB 21 '90 14:13 VALCAM

1CNV aONMZN'l'AL LAB ANALYSIS

1'ES~ REQOESTEr>

'pH
Spee1ficCon4uct1vity
Alkalin1~y

. Boron
Caloium
Copper
SoC!lwn

LAB NOHUR

SPONSOR

SAMPLE IDENTI'ICA~ION

STAaTINGDATi:

COMPLETION DA'l'E

ph

l ·28M-



I
I
I

F'"EB 21 '90 14:13 ViOlLCiOlM
P.26

8 March 1983

.20 CHIPrr" WAY· BUm: •
UNIVERSITY OF UTAHAES!AFlCH PAI:4K
SAL.T l,AKECIT't'. UTAH 84'08
TEL.EPHONE: (80'1582·.1.
1'W)C 810-825-&2&1

•••·**·•• I0** ••*••••••**~W**.*.*******

LAB HOMBBR

SPONSOR

SAMPLB IDENTIFICATION

Sl'Alt'rING DATB

COMPLE1'IONDATB

0.0039
3.37
0.0012
0.012

3e
33,700

12
120

47003 -

Valley Camp of utah

8'-1, LOCrLOOR 46' ..41.5'

25 Feb 83

01 M.r'S3

....

nST BQt.TES'1'~.2

pH
Speeif.1c ·Conductivit.y
Alkalinlty

Boron
Cale1.um
Coppe.r
Sodium

ph

1~lKlJn__IID~_<@_®
I
I
I
I
I
I
I
I-
I-
I
I
I
I

I I



I

0.0020
0.15
0.001.&
0.0030

~ 'i'7

..eo CHIPITA WAV· SUITE 280
tJNIVERSITYQF UTAH RESEARCH PA'lI(
SAL.TLAKE CI1'Y. \JTAHI41oe
TE1.EPHONE: (801) S82.31~
TW)(8,o-8~wa

8 March 1983

It.EBULTS..
7.9
fi9 WDhol/a
2,570 zg/kgal caco3

mg/xq Approx. ,

20
1,500

14
30

BP-2, 0'-3 1

25 Peb83

01 Ma~ 83

valley ~amp ot utah

-280-

ENVIAONMENTAL LAB ANALYSIS

••**.*.********••••••••******.*.*••••

TEST EEOUESTED

pH
R~nnlfi~ n~n~n"tlvity
Alkalinit.y

Boron
Calcium
Copper
Sodium

'"'"~ 'i'1 ';lm 1 t1 '1 'i \ If'll rf'l1'l1

LAB NUKIBR

COMPLETION DATE

:;PU~~fJ1't

SAMPLE IDENTIFICATION

STARTING DATE

ph

l



~RRrox. !

0.0021
0.13
0 .. 0014
0.006

P.28

.20 CHIPiTA WAY -SUITE 280
UNIV£R$ITYOF UTAH A~SEAFlCH PAAK
IAI.T 4,AKE CITY, U1AI"'\ "'lUll
TELEPHONE: (801J502-3138
TWXI1o-n&--S2SI

USOL'1'S

7.7
.,5 umbos/em
2,800 Jrlq/Jc9aS caco3

mg/kg

21
1,300

14
60

2S 'ebl]

OI"Mar 83

46994

Valley Camp of utah

.P-2, 5' ..8'

***tIr***************.****.**••****.***

!1ST REQUESTED

pH
Specific conductivity
Alkalinity

Boron
. Calcium
Copper
Sodium

F.9:,21- ')31Z1 14: 14 VRLCRM
., .l .

LAB NUMBER

SPONSOR

SAMPLE I~EN~IFICATIoN

S1'U~:tNG DATE

COMPLETION DATE

ph

I
I

I
I

-28P-



•••*•••••••••••••••• ,********••••••••

ENVIRONMEN!'AL LAB ANALYSIS

I
I
-I
I
I
1
I

420 CHIPETA ]
UNIVEf\SlTY OF U
SAlT LAKE OJ
nLEPHO"lE:(. )
TWX ,,0-••

8 March 19831

8.2
65 ~o8/gm ·1
2,800 milk, •• Ca

25 r.b 83

01 Mar 83

Valley Camp of Utah

&-2, 8'-13'

TEST REQUES'1'ID

pH
specific Conductivity
Alkalinity

PEB 21 '90 14:14 VALCAM

LAD NUW:lIm

SPONSOR

SAMPLE IDENTIFICATION

STARTING DATE

COMPLE'1'IoN DATE

.' .f. ' .' ,.. :>.. : ~
.. ' :.....

mg/kg

Boron 16
Calcium sao
Copper 17
Sodium 86

A2Rrox-i
0.0016
0.05
0.0017.·1·
0.0086

I

ph

I
I I

.

l,,-~. ----__-------Z-8Q...;..-..----------1
•••• - __•• _ .. ;...-• .- _._~._ ._LIilI'-.A LI



AERrox. ,

0.0015
0.07
0.0007
0.0037

mg/kg

lS
700.,

37

RESOLTS

8.5
69 umhos/=
2,400 mg/kg .1 a&c03

8 1-larch 1983

.20CHlPETA WAY - SUITE 280
UNlVEASITYOF VTAHRESEARCH PAFlK
SAl.T LAKE CITY. UTAH 14108
TfIFPHnNF' (Nllllilla-lI1H
TWX e1o-'u-m&

Valley camp of utah

IP-2, 13'-18'

2S Feb 83

01 Har 83

.7004

.. 28R..

......

pS'l'UgUES'1'EO

ps
Sp.ecific Conduet1v1t.y
~k611niLI .

Boron
Calcium
Copper
Sodium

reD::!1 ''J0 14:14 VALCAM

COMPLI!IOH DA1'£

UBRUMBER

SPONSOR

SAMPLE XDENTIFICATION
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83.8
38.5

1QQ

34.1
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~QQ

2(l.5
984
15.8
113.4
16.9
120.4

7.1
341
40.6
78.8
41.6
80.4

lQQQ

Untted States Department
of Commerce Accredited

15.2
115.7
17.3
108.2

42.7
293

lQQ

6.1

76.4
44.6
75.4

5826 South 1900 West
Roy, Utah 84067
Phone 776·5355

15. '3
763

§QQ

Sincerely,

, :?~ "1'~+
TClm Mcl-Jarlee
Lab Manager

De.: ember 2, 1'388

TESTINGLABOJU TORIES

Member: ASTM. ACt AGC

Inc.

MCtistLlre Cc.ntent
Dry Unit Weight

532 West 3560 South
Salt Lake City, Utah 84116

Phone 2664498

Classification - Very fine sand (ML)

Me =
If =

GARCO

F~andy Harten
Div of Oil, Gas, Mining

National Voluntary
Laboratory Accreditation
Program

.:c:

Sample 2
Sed 1

At Peak % Le.ad
Shear Strength (F'SF)
M. C. i
J' di
MC f
rdf

Sampi e 1 to< 5
Soil Classification - Sandy Clay (CL)

Attn~ Steve Tanner~

At Peak % Le.ad
(PSP) Shear Strength
M. C. ir di
MC f
I'df

Valley Camp clf Utah,
Sce.field F~oute

Helper, Utah 84525

HVLAP
A1lCtWCli.-l



Samples were taken by driving (by hand) a thin walled
aluminum tube intc, cut ctuts from the embankment apprc.);imately 2
feet above the water and 2 feet in from the surface.

Samples #1 tv: #5, and #2 ~1. #3, weye SCt similar that only one
direct shear was done per set. Sample #4 was disturbed and no
di rect was per fc,rmed but the tClrvane shear in the fi el d was 200
psf.

sheaY, soi I
taken frc,m

direct
s.ampl es

United States Department
of Commerce Accredited

Sincerely,

--=r~4Yrf""'~~"""<-
Tc,mMcNamee
Lab Manager

5826 South 1900 West
Roy. Utah 84067
Phone 77605355

DecembeY 2, 1988

TESTING LABORATORIES

place density,
pyc,perties of

Member: ASTM. ACt, AGC .

l3as,Mining

•

532 WeBt3560 South

Salt Lake City. Ut.ah84115
Phone 2664498

b':;Jttom is a light br':;Jwn sandy clay with some silt.
west sides have a gray silty sand. The c,:,lc,r
be natural but is probabl y the resul t c,f coal dLlst

the pc,nd c,ver the years.

St eve Tanney

GARCO

F.:andy Harten
Division c,f·Oil,

National Voluntary
Laboratory Accreditation
Program

I: c:

As tCI the request of Randy Harten, Divisic.n .:,If Oil, Gas and
Mining, no engiheering analysis has been performed c.nly the
testing .:,f t~,e samples. If y.;:.u have any questi':;Jns regarding this
information please do not hesitate to call.

The p,:,nd
The south and
change cCtuld
dep':.si ted in

Enclosed aye the in
classi ficatic,n and cc.hesion
Valley Camp PCtnd #1.

Gentlemen,

Attn:

Valley Camp
Scofi eld F~':;Jute

Helper, Utah 84525
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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.

ROLLINS,
BRO~'N and

GUNNELL,
·IN",', "C,, pr"fl':"<'hJOoi!

• ~n~lAet:r~

PROVO 374·5'771
SALTLAKECI'n' 521·5:71

AREA CODE 801

,,_.'. .' ~lW
"40V 17 1988

V.4LLEYCAMP OF UTAH,INC.

.1

. 'r-- ~r--r- _... ··-r-'-·- --·-'r·-""""!r-~;--"r-

, ..
.l

'1--

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.

Gentlemen:

Barry Barnum
Scofield Route
Helper, TIT 84526

November 16, 1988

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

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

143S ~'EST 820 ;-';ORTH
POST OfFICE HO); -11
PROVO, UTAH 84603
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A consolidated drained direct shear test was performed on
the samples from a depth of6 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.

If you have any qvestionsregarding the information
contained herein, please contact me.

Yours truly,

Steven L. Smith

SLS: jsh

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



no. of blows per 6" with std. spoon

ROLUNS. BROWN AND GuNNELL, INC.
PROFESSION.o\l. ENGINEERS
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l()~ or Bming, fur:

Valley Camp of Utah
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