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I0.l Scope

$ection l0

FXSE AITD WILDLIFE BESOT'RCES

ltris report summarizes fish a,sd:.Eildlif.e studies eonrducted for
Beaver creek coal company (by western Resoun-ee Developrnent
corporation) at trre Hunti4gton canyon,No.. 4 Mine, Epery cotmty,
utah. fiie purposes'of tJre investiga'tioru were to eornply witJr
requirements for fish and wildlife. studies of mining affected areBs
for the Utah Division of Sile Gas, and Mining (DOGM) and tb
provide Beaver creek coal cornpany with data useful in plannirrg
future mining aetivities and long-term reclamation progfams.

In meetirg these basie objectives, the fish,qSrd wildlife,studies were
designed to supply the following types of information: (D species
composition and diversity of the various habitat types; (z) seasonnl
patterns of distribution. and relative abundaneei (3) habitats or
af,eas of speeial value to wiidlife, such as big Sme winter range or
movement corridors,.and raptor nes;t site5; and (4), the aetual or
potential status of speeies .listed as threa enedn endangered, nare,
or of particular interest by the utah Division of lVildlife nesqurees
(OWil or tlre U.S. Fish and Witdlife Serviee (l'WS).

Data were obtained during field tripe to the. study area in early
-Septemberr, ea^rly Oetober, ,and,,mi$[e. lsohrember trg80, and trate
Febnraryr late April, late Ma5L late June/early July, and middle
August 1981.
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Mining and Rectramation Ptran
Huntington Canyon No. 4 Mine Permit Applieation

10.2 Methodology

10.2.1 Literature Review

One of tlte initial steps in tJte fish and wildlife studies was to

review open-file data and range maps aVailable from the DWR

Regional Office in Price, Utah. Ttre purpose of this effort was

two-fo1d: first, it provided a regional baekdrop of wildlife infor-

mation; seeond, it was helpful in identifying areas of concern. to

DWR and thus ensuring that their needs and preferenees were

addressed.

The other major purpose of Oe literature review was to obtain
pertinent publieations on tlre distribution and status of vertebrates

in the study region (i.e., the lfasateh Plateau). fiiese books,

articles, and monographs provided information on speeies likely to

oceur in the area and served as a basis for evaluating the

representativeness of the Huntington Canyon No. 4 Mine site.

In March 1981, DWR provided detailed wildlife information for t}re

Huntington Canyon No. 4 site, as requested by Beaver Creek Coal

Company, pursuant to UMC 783"20. DWR also prepared a wildlife
plan representing their reeommendations for mitigation and impaet

avoidance proeedures, pursuant to UMC 784.2L. T?re information

eompiled by DWR in preparing their response to Beaver Creek Coal

Companyrs reguest eomprises a substantial portion of this report,

as does DWR's l9?8 publieation on vertebrate speeies of south-

eastern Utah. Speeific elements from these DWR doeuments are

eited throughout this report as DWR (tggla), DWR (1981b), and DWR
(1e78).
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10.2.2 Terrestrial Studies

The methods used during field work were designed to provide
descriptive and quantitative data for terrestrial wildlife in the
rnine plan area. Wildlife data eolleetion for the Huntington Canyon
No" 4 Mine studies followed a stratified approach based on habitat
t1pes. In many instances, wildtife habitats did not strietly eoineide
with plant communities, being based on topographie as we1tr as

la ' fsfieto.ticnal feetors. Therefone, sorne plant c.ommunity units wer.e
eombined or sptit to best refleet wildlife utilization. Ttre eorrei,a-
tions between the two are sumrnarized in the description of each
habitat type (section 10.3.1 below).

The rnethods ernployed in addressing the various groups of terres-
trial vertebrates were diseussed informally with Lamy Dalton of
DWR in Price, Utahr in September 1980, prior to initiating field
studies. These metiods are summarized in the following sections.

10.2.2"1 Mamnnals

For the purpo$e of field study, this diverse group.of organisms was
divided into large mammals, medium-sized mammsrs, and small
marnmals.

Large mammals eonsist of large herbivores ancl 1arge eeirnivores.
For the Huntington canyon No. 4 Mine studies, these speeies wefe
studied through a eombination of qystematie transeets and oppor-
tunistie sightings. Driven surveys along:the Hrmtington canyon N,o.
4 Mine aeeess road were used during eaeh fieLd session to obtain
data on abundance, distribution, and habitat use; these data werb
augmented with walked transeets aeross es.eh habitet type. welked
transeets afforded an opportunity to evaluate differential habitat
uses fronn ind.iaes sueh as pellet-group densities and pereent browse

06/06/83
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Mining and Reclama.tion Plan
Huntington Canyon No. 4 Mine Permit Applieation

10.2.2.1 Mammals (eontinued)

utilization. Opportunistic sightings during other wildlife efforts
were partieularly useful for speeies either too uncommon or furtive
to be regularty encountered during systematic surveys or restrieted
to limited habitats. Aerial surveys were initially proposed but
were dropped at the reguest of DWR-

, Medium-sized mo.rlrTr&tsr sueh as predatorsr,ldgomorphs (rabbits and
hares)r and large rbdents were also surveyed by a comblnation of
systematie and opportunistic techniques. Road transeets at dawn
and dusk were important for predators and lagomorphs, most of
which are most aetive at these times (i.e., ttcrepusculartt). Data on
sign of t}Ie erepuscular species and on actual observation of diurnal
speeies were reeorded in eonjunction with various daytime field
efforts.

small mammals, whieh may be used as indicators of eeosystem
quality and reelamation suceess, were to have been surveyed using
Sherman live-traps set in lines tlrough each habitat type. As with
aerial sraveys, DwR speeified that this technique not be used.
Therefor€1 small mammal information presented in this report is
drawn almost exelusively from DWR (lg?g) and Duruant (1952).

19.2.2.2 Birds

The most efficient grouping of birds for field studies and baseline
'reports is raptors, upl,and fowl, waterbirds, and small birds or

:songbirds.

Raptors were observed and reeorded'opportunistieally throughout
the field program' Daytirne surveys were best for hawks and
eagles, while dawn/dusk survey5 nbsulted,in most sightings of owls.

06/06/83 10-6
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10.2"2.2 Birds (continued)

trn addition, areas of potential importanee - e"g., eliffs, riparian
areas, and abandoned buildings - were specificatly searehed in an
attempt to locate nest sites. Raptor surveys followed the standard
survey techniques described by Call (l9?g).

IJpland garnebird surveys were conducted in eonjunction with other

fiokl programs and relied primarily on chance eneounters of the
birds or their sign. special effort was placed on determining if
upland fowl breed in the study area or axe present in suffieient
numbers to offer reereational value"

waterbirG (waterfowl, shorebirG, wading birds) were in a similar
approaeh as other large birds - i"e., opportunistically during all
field programs plus specific visits to suitabre habitats, such as
ponds and slow-moving streams. As with upland gamebirds, empha-
sis was plaeed on determining the extent to which the study area
provided breeding sites and the importance of trese species as a
reereational resource.

'small birdstt arb a heterogeneous group. For tlre Huntington
canyon No. 4 Mine wildlife studies, this group ineluded perehing
birds, woodpeckers, hurnmingbirds, swifts, and frogmouths. In late
summer, fall, and winter surveys, the presenee, distribution, and
abundanee of small birds was determined along walked transeets in
eaeh habitat type and by opportunistic sightings during ttre initial
site reconnaissance. During the breeding season (spring and early
summer), quantitative data were obtained by eounting the number
of breeding pairr (territorial males) of eaeh species within numer-
ous plots loeated systematieaily along transect routes through each
habitat type" Audial identifieation was emphasized during this
census to avoid problems of differential deteetability of speeies (as

06/06/83 10-7



Mining and Reelamation Plan
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L0.2.2.2 Birds (eontinued)

a funetion of conspieuousness and activity patterns) and visual
penetrability of habitats (".9., a dense willow thicket versus &n
open stand of mountain brush).

The small bird transects are not permanenily established routes,
because the emphasis was on obtaining data fronn a large number of
plots throughout eaeh habitat type, rather tJran on repeated surveys
of a small number of plots. Ttre reasons for selecting this
technique are that (a) naUitats in the study area are heterogeneous
and a trarger sample size is necessary to adequately deseribe the
avifauna of each, and (b) year-to-year variability within the
eomplex habitats probably would mask any tong-term trends in
density, diversity, and eomposition.

It also should be noted that the small bird survey does not employ
tJte widely used rtEmlen transect'r method. Ttre rnajor disadvantage
of the Emlen method is that results are subject to error due to
differential deteetability of speeies, differential visual and audial
penetrability of habitats and difficulty in determining how far each
bird is from the observer. Moreover, the technique is partieularly

ill+uited in areas of steep topography and tall, woody vegetation,
such the Huntington Canyon No. 4 Mine property.

Spring and summer studies of small birds specifically addressed
speeies listed by FWS and DWR as being of "high federal interest"
tlat potentially are present in the study area, Ttris list includes
speeies that are in regional deeline or jeopardy, subjeet to long-
term impact, of high public value or national importance, or

federally elassified as threatened or endangered. Beeause most of
t}te species listed as likely to oeeur are either migratory or
nomadic, emphasis was plaedd on determining if they breed on or

near tjte site.

06/06/83 10-8
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10.2.2.3 Beptiles and Arnphibians

fitese speeies ean be adequately surveyed in eombination with

other field efforts. For most speeies, opportunistie sightings ane

expected to provide sufficient detail on abundanee and distribution.

Amphibians, however, will be surveyed by visiting potential breed-

ing sites, sueh as ponds or marshy areas, during the spring breeding
period, when they may be identified by their voealizations.

10.2"3 Aquatie Studies

Field and lab methods used in the Huntington Canyon No. 4 Mine
aquatic studies were seleeted to assist Beaver Creek Coal

Company environmental staff in deseribing the biotic and abiotie

eomponents of study area streams, discerning possible impacts of
tJte existing mining operation, and recommending future mitigation
and monitoring programs. Biotic eomponents specifieally inaluded
sampling for macroinvertebrates and evaluating the" fisheries
potential. Abiotie eomponents included field techniques for testing
water guality, as well as descriptions of substrate and channel

morphology. Studies were eonducted in November 1980 and April

1981.

Three sample sites were seleeted in November 1980 to provide data

on Mill Fork above, opposite, and below the rnining affected area.

Refer to Figure 10-14. In the autumn survey, site selection was

limited primarily by ice cover. During the spring survey, water-

flow was more intermittent, and the original upper and lower sites
were dry, thus neeessitating their relocation"

The sample site on Little Bear Creek was located in a representa-

tive streteh about 300 m above its confluenee with Huntington

Creek.
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10.2.3.2 Habitat Quatity

Basic physicochemieal charaeteristies of surfaee water related to
aquatie eeosystem quality were evaluated using standard field
equipment during both the fall and spring surveys. In November
1980' temperature and conduetivity were measured with a Yellow
springs Model 33 s-c-T meter, hydrogen ion concentration was
ealculated with an Aee miniaH meter, and dissolved oxygen was
measured by the modified Winkler method. kr April 1g81, ehemical
eharacteristics were determined with a Haeh Fish Culturist water
ehemistry kitr while temperature was measured with a mereury
thermometer submersed for at least 5 minutes.

10.2.3.3 Aquatie Invertebrates

Biological eommunity surveys involved use of a 0.b mm mesh
srrber sampler to colleet aquatic invertebrates. At eaeh sample
site, the substrate was agitated with a I f& area to.dislodge
invertebrates, whieh were swept by the stream current into a
trailing net. surber samples were colleeted from at least one pool
and one riffle at each site. The eombined pool/riffle samples were
fixed in the field and returned to the lab for enurneration and
identification to the lowest practicable taxonomie level (usually

genus). Identifieation was based on standard reference works for
the region (".9., Baumann et al. lg??, Merritt and Cummins l9?8,
Pennak 1978).

Nongame fish were to be sampled with a dipnet to determine
speeies composition and relative abundance, but none was observed
during either survey.
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10.3 Existing Fish and Wildlife Resouregs

10.3.1 Wildlife Habitats in the Mine Plan Area

IYildlife habitat types were identified and deseribed during the

initial field visits to the Huntington Canyon No. 4 Mine site" As

described in Section 10"2.2 above, wildlife habitats do not strictly

eorrespond to vegetation eommunity types. In most studies, more

wildlife habitats are reeognized than are plant communities,

because (D wifdme values generally can be differentiated at the

phase (subcomm*ity) level and (2) some habitats, sueh as rock

outcrops, eliffs, and scree slopes, are not plant-related at all"

Habitats distingUishable at the Huntington Canyon No. 4 Mine Site

are deseribed below.

f0.3.f"1 Pinyon/Juniper Woodtrands

ilPJn habitats, prevalent on south-facing slopes with roelqy sub-

strates of blocky sandstone, were extensive in the study area (see

ttre Vegetation Map, Plate g-D. Most Pinyon/Juniper areas were

dominated by open stands of Pinyon Pine Pinus edulis, Rocky

Mountain Juniper Juniperus scopulorum, and Utah Juniper

Juniperus osteosperma, with large Curl-leaf Mountain Mahogany

Cercocqrpus ledifolius (figure 10-2). In a few plaees, the eonifers

were essentially }neking, resulting in a Mountain Mahogany rrwood-

Lsnd.tt Many of the Mountain Mahogany more closely resembled

small trees than shrubs being over 3 m hrgh and having a single

large trunk near the ground. Scattered Ponderosa Pine Pinus

ponderogg and Douglas-fir Pseudotsuga menziesii were eonspicuous

in more mesie sites, espeeially valley bottoms, and Serviceberry

Amelanehier sp. was oecasionally present in signifieant numbers.

06/06/83 L0-12
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&inireing and ReeS.s.matiora Flas?
F{umtingtoxa Cen3ron l$o" 4 &{ine Fenc.cxit App}.ieation

g &,S.9,1 Fi8yonl'Jus?.3pgr Woodla&ds {eoc}tis}ued}

Feor"sinesat F.3 understony speeies inxe3.&ded ts?g $agebrush &&s@lsrg
tri$eratage, Fr{.nged sage Artemisia fr{side., Broorn sc}ekeweed
xas?i$oggpkla3.um se.rottrra.eu $elima &v?ndrye Hnyry_c&s* sel!r}!"es, xrndian
Rieegrass Ses,zopsis hya&englgles, Searlet Gl.obemal3"ow &haereSqee
ggge3qegu $earnet Ginia nponagpqis_ggggegata, asld Gurclweed ?,ansy-
aster &trecbaeggn$'l-era gri.ndeS.ioides"

nryqqsgegry$&sq&

Ne erees of rcnoeamtaigi stlrub withire tlae F{qimtingtom No. 4 perrrxrit
&re& erere delicleeted b3r westenn Resounees in thclr fi.ei.d .Lrips.

X$oweveru sma33 &re&s of praetieaKy puare sts.nds of geeera mamzaslite.

l5{stgrs,-tgp}ay-$os patunq were n&epped by $toee}een-Keemrs?erer in
?s&2 es manuaslita s&lrub3gs?d" Refer to the vegetatiom Exhihit,
Fiste 9-9"

&wRm desenihed g?eel? rcxenzanite et otleer Bee.ver creek lu€irae sites
es beirag e. eCImporlemt of t3.le xerie phase of €}ee rnoaxrataira shnub
eCIrgxrciu&ity type" "n$itllin these studSr sites, at taiglaer el.evatioms,
s@me soutlpfaeirag sS.opes were strongtry dorciraeted by ilds $ver-
greesa sF:rub of pertieular va}r"ee to wi}dSife.

&s deserihed is? the 1982 report om vegetatiom Srpes rmapped, the
mansas?lte slwub3.and type is 3.i.mited im exte*t amd oeeurs er? &cT

es.st faeisxg snope os? the ridge betweesx crarede& asnd $"itt3e &eer
cemprens" The type is efea.raeteriued hy €he dom$.me.aaee ef
me.nmam?ta {a'retostapW}_oE_parfuna}. lWoca&tairhtoq'er gysw{s in t}ae
tarederstory of the nearasagaite, ?he desase ste.yacfs of ane$xsemite. terad
to Simit tlae growtla ef herbaeeous speeies,
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&liining amd Reelamaatiogl Flff?
S{a.exatiregtora Cexr3rom b{s, 4 &[ime Fenrsiit "&pp3.iee.tiom

1&.S"9,2 W{ialg3e S?eryai$om Conifer Forests

Nerth*faeiaag stropes, sueh as sotxtla of &fi13 FoeEe aeross from the

anime si.te {Figiare n$-3}, were e3.oatr<ed iga a des}se ecxaifenous fonest

eonsistirg of botSt l.ow* arad higla-eS.evation eomposaemts" $r€?aite Fir

Ables eoge*oXor, SongS.as-fir, and EngeXmanm Spruae qtegg

ege$eS.ne_qgtryS rqrere eodor*inants of this unit, ant&or*gBr it is referred

to era33r es sE$ougS.as*fir?e on the Vegetatiom fdap (pgate g-a). The

axaaderstor3r $ne3saded & variety of sfuuhs, saxelt &s Sxaewbenny

SLryplaoric_erpsq sp,, Cumant &ibgq sp., Mlountaisn*3cver Fgehygti ryq

Enyrsimite_q, Woods &ose Rgge. W-6o4sii." amd Sreg*xa S{offiy*grape

&ne&gxaqq sepeeq"

Commsca "?uxaipen J.ugi_iperqs eom{nunis was partieu}erny well deveS-
oped as s. slcrub stratcar& isa sorcle sites, espeeie3i5r i.ra exposed &re&s
wrtaere t3ae eoxaifer nrndenstory sv&s rnere spesl, f"icalher Firae Simqiq
fSgxrxiq amd Bnist3eeome Fine F{guq* eresiLa&g wcre a}so pnesemt,
genenaSSy es seattered individuaSs a3.ong forest edges. Tkaeee tvdo
speeies oeeasioslann5r forrxred a wind-re3a{ed eeotos?e between soalt&e-
faeimg eonifer stends asxd subalpiree dry meadows '?e&r steen

ridgetops {F?g"'are 1S-4}"

X&. S"1, S Mixe*d*&{spaniasn Forqsts

$treerclside eoff3{&t.a{lities irs the pennait area geraeraSS3r were ehar-
aeterised by typiean riparien vegetaticn {Figure iS*Su F3ete S-tr},
Fnominent tree speeies were Ne.mewS.eaf Cottonwood gq,pRJlW

agl#astifo3.,iq, Qua!<ing Aspera Fopi.anus le.qryag&oide$, Douglas*firu
&&Ihite F'ir, &ngeS.manra Spruee, and Bnue $pra.xee Pgeg_e. pein$erys,

3"arge deeideaous slwubs lxae?'uded This?3eef &nder &lq:_q$:!gs3ry{q$q,
Westenm &iver Eire?a Eglulry oeeides?ta3.is, Moa;satain &{e.p3.e Aeg
gnebqq.q@u Redtwig Dogwood Ssvida qeseqq (Q.*qry*g Ss3ggr{ega},
ES.derberry SqnabuqW ef" eeeq*aneso C?'rokeeherry ry&&gq vi-rginlqne
ver" m€iegsseqpau axrd a number of }Vifi.ow S&liq speeies"
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10.3.1.4 Aspen Forests

Quaking Aspen formed rather extensive stands on top of the
plateau west of the permit boundary (i.e., Mitl Fork Mountain),
especially along drainages and on the north-facing slopes of

Crandall Canyon. T}pical aspen understories ineluded Arnica,

Asb, Castilleja, Erigeron, Fragaria, Frasera, Qeranium,
Heliomeris, Lathyrus, Ligustieum, Lupinus, Osmorhiza, Smitraeina,

Thalictrum, and Vicia. In a few sites, however, grazing by sheep

had apparently been so intense historieally that weedy or

nonpalatable plants dominatedr €.S.r Agbillea, Cyngglossum,
Delphinium, Dugaldia, Haekelia, Helianthus, Iappulan Phaeelia,
Taraxacum, Tragopogon, and Valeriana. Alt}tor.gh shrubs were

nearly absent in some ptraees, Snowberry, Oregon Holly-Grape,

lVoods Rose, and a variety of other woody species were typical of

most aspen stands. Prominent grasses were Mountain Brome

Bromus marginatus, Nodding Brome Bromus anomalus, Smooth

Bnome Bromus inermis, Slender lVheatgrass Agropyron

traehyeaulum, Blue Wildrye Elymus glaueus, Orehardgrass Dactylis
glomerata, and Vfestern Needlegress Stipa owidentalis.

10.3.1.5 High Elevation CoBifer Forests

The gentle terrain on top of tJre plateau supported dense stands of

Engelmann Spruee, fubalpine Fir Abies lasioearpa, and Douglas-fir,

with a well developed understory of shrubs and forbs similar to the

Middle Elevation Conifer type deseribed above. Small drainages
provided suitable sites for additional subalpine forbs, sueh as

Aconitum, Cardamine, Mertensia, Mimulus, and Polemonium. As

indicated on the Vegetation Map (Plats 9-0, upper slopes in the

Little Bear Canyon aree had burned in the past, resulting in open
slopes wit}t the eharred remains of mature eonifers still standing
(Figrne l0-5).
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10.3.1.6 Subalpine Dry Meadows and Sagebrush

Pl,ateau habitats in the permit area ineluded open areas dominated
by native and introduced rangeland grasses, weedy forbs (listeA
under t}le Aspen habitat description), *d in some areas, dense
sagebrush and snowbemy shrublands. Ttris unit is shown as Sage-
brush Grassl,and on the Vegetation Map (ptate g-D. Ttre distribution
of the dry meadows and sagebrush appeared to be eontrolled in part
by elposure, such as on knolls and steep south-facing slopes (figure
l0-4). Most sueh areas showed evidence of extreme overgrazmg by
sheep. In a few e:posed sites, common Junipers formed dense, low
clumps reminiscent of lcummholz at higher elevation tree limits.

10.3.1.? Aquatie Ecosystems

Major aquatie habitats within the study area are Mill Fork, Litfle
Bear Creek, and Crandall Canyon.

Milt Fork originates on the eastern slope of East Mountain and
flows eastward for about 5 mi before joining Huntington creek.
From its point of origin at about l0rr20 ft to its terminus at about
71040 ft' Miu Fork has a mean gradient of approximately 600 ftlmi
01.4 percent). Like most small drainages in mountainous terain, it
is eoneave in longitudinal profile, being mueh steeper near its head
than its mouth. The stream is nearly straight, with a meander
faetor estimated at less than 5 percent.

Although indicated as a perennial stream on tre uscs topographie
quadrangle map for the area, Mill Fork aetually is intermittent
overall. In November 1980, the ereek had flowing water in only
about one-half of its length through the study area (i.e., between
its first tributary and its mouth) and was frozen trrroughout its
lowest mile. where flowing, discharge appeared not to exeeed
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10.3.1.7 Aquatic Ecosystems (continued)

about 0.00? *37see. In April 1981, discharge was even more

restrictedr with actual flow essentially limited to the streteh

between the upper and lower sample sites, a tength of about 300 m.

Little Bear Creek is fed primarily by a spring at about 9,000 ft,

altltough snowmelt and preeipitation runoff (enhaneed by a burn in
dense spruee/fir stands near the top of Little Bear Canyon)
contribute to peak flows. Ttroughout its L"5 mi length, Little Bear

Creek is fairly steep, with an average gradient of about 11200

ftlmi. The essentially permanent flow and greater discharge of
Little Bear Creek (about 0.085 tn3Tsee) compared to Mill Fork
probably are related primarily to the presenee of tJre spring,
although slope, aspect, plant eover, and substrate may also eontrib-
ute to the difference.

Crandall Creek is perennial in some reaehes, but is dry in other
areas during periods of base flow. Discharge during water year
19?9 averaged 0.062 m3/seeond. Annual discharge per unit area
was 280 acrefeet/mi.2. Approximately 80% of the streamflow in
water year 19?9 dceurred between April and July resulting from
snowmelt (Danielson, et al, 1981)"

10.3.2 Wildlife

10.3.2.1 Aquatic Wildlife and Habitat Value Determination

Major studies were initiated in 1980 and eompleted in 1981 on Mill
Fork and Little Bear Creek.
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10.3.2.1 Aquatie Wildlife and Habitat Value Determination (continued)

Based on benthie macroinvertebrate and aquatic habitat surveys,

and on data provided by DWR (1981d, Mill Fork zupports neither
game nor nongame (forage) fisn and lacks sufficient flow in most
years to provide spawning sites. However, tJte stream probably

does contribute some invertebrate food items and a small amount
of surfaee flow to Huntington Creek, an important fishery in the
region.

The same is true of Little Bear Creek, whieh enters Huntington

Canyon upstream of Mill Fork.

No fish were seen or colleeted in either Mill Fork or Little Bear

Creek during field studies, nor is a permanent fishery reported by
DWR 0981a). Ttre primary reason for the absence of fish from Mill
Fork probably is the very low flows observed during both sampling
sessions. Although t}te low flows may have been partly attributable
to Iow preeipitation in the region during the 1980-81 study period,

examination of the ereek channel indieates that tle stream seldom
earries substantially greater diseharge. If fish do oeeasionally
move into lower portions during periods of peak flow, their survival

in the creek would be minimalr with movement baek into Hunting-

ton Creek a more likely seenario.

Little Bear Creek had more flow than Mill Fork (see Seetion
10.3.1.7), but regular use of the stream by fish probably is precluded

by a combination of (l) very steep lower stretches, resulting in a
partial barrier to migration from Huntington Creek, and (2) with-
drawal of water at the souree-spring tlroughout the summer by tlre

town of Huntington, resulting in very low late summer flows.

06/06/83 tg-22



Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

10.3.2.1 Aquatie Wildlife and Habitat Value Determination (eontinued)

Based on benthie maeroinvertebrate and aquatic habitat surveys,
and on data provided by DWR (1981a), both Mill Fork and Litfle
Bear Creek continues some invertebrate food items and a srnnll
amount of surface flow to Huntington Creek, an important fisher-
ies in tlte region. Although the present study did not permit a
quantitative estimate of the percentage of prey-base and water
added to Huntington creek by the two study area streams, the
amounts appear to be small. Therefore, the gteatest value of the
Mill Fork and Little Bear Creek aquatic habitats is the water,
coverr and food they provide to a variety of terrestrial vertebrates
(see the following seetion).

10.3.2.2 Frrestrial Wildlife and Hab_llglt lq$e Determinations

As used in this report, nvaluen ineorporates both eeorogieal and
eeonomie eriteria. Bcamples of eriteria used in value determina-
tion include considerations zueh as whetier a speeies is an indiea-
tor of environmental stress, eritieal to the food web as a prey or
predator, important for monitoring programs (see seetion 10.?
below)r or represents a significant hunting or trapping resouree.
High value habitats are those whieh support espeeially high diversi-
ties or densities of wildlife, attraet speeies not otherwise found in
the area, or are important to high value wildlife speeies (as defined
above).

Both site-speeifie field studies conducted for Beaver creek coal
company and information provided by DWR 0981a) indieate that
the most important habitat type in t}re study area is ttre Mixed
Riparian zone along major fuainage ways. The reasons for elassify-
ing Mixed Biparian as the highest priority wildlife habitat are the
availability of water and the struetwal and eompositional <iiversity
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10.3.2.2Terrestrial Wildlife and Habitat Value Determinations (eontinued)

of trte plant eommunity. The seeond point directly or indireetly

affeets a number of factors, sueh as feeding sites, nesting sites,

resting or roosting sites, and quantity and guality of food items
(sueh as herbage, seeds, fruit, invertebrates, and small verte-

brates). Other high priority habitats listed by DWR (tggta) are

seeps or springs whieh provide water, and eliffs which afford

nesting sites for many speeies of raptorial birds.

Important and other prevalent wildlife speeies are discussed in the

following sections, whieh are organized by taxonomic group.

10.3.2.3 Mammals

Aceording to DWR 0978), 84 speeies of mammnls Er€ known to

oeeur in the lTasatch Ptrateau region, of whieh 64 are expeeted to
inhabit the study area. Twenty-five mammal speeies are eon-

sidered by DWR (1981a) to be of high interest to the State of Utah.

These speeies, and other speeies prominent in the study area, are
deseribed below. 

I

Two bat species of special interest to Utah are the Red Bat

Lasiurus borealis, which roosts in wooded areas, and the lVestern

Big-eared Bat Plecotus townsendii, whieh roosts in eaves, roek

overhangs, tunnels, or abandoned buildings. See Appendix Table 10-
8 for a eomplete listing of bat species potentially present in the

study area.

High interest (small game) lagomorphs observed in the study area

are the Mountain Cottontail Sylvilagus nuttallii and Snowshoe Hare

Lepus americanus. Based on DWR information (1981d, study area
provides frsubstantialn habitat for the eottontail, while the mosaic
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10.3.2.3 lllsmrnnls (eontinued)

of Spruce/Fir, Aspen, and Riparian zones at t}re highest elevations
provides rrhigh prioritytt breeding habitat to the hare. Iowest
elevation Pinyon/Juniper habitats may support a few Desert Cot-
tontail Sylvil,agus audubonii, whieh DWR reports to oceur below
7,000 ft in most areas (l98ld.

One seiurid of high interest to Utah is tJre Northern Flying Squirrel
Glaueomys sabrinus, for whieh both the Middle Elevation and High
Elevation eonifer stand-types potentially provide substantial habi-
tat in the study area. Other prominent seiurids observed during
field studies, but not elassified as being of special eoneern to utah,
are the Red Squirrel Tamiasciurus hudsonieus, which was eommon
in Mixed conifer; the Rock squirel spermophilus variegatus, (often

mistaken for a tree squirreD in Pinyonfuniper; the uintah Ground
squirrel s. armatus in Dry Meadows; tJre Golden-manfled Ground
Squirrel S. lateralis and Uintah Chipmunk Eutamias umbrinus in
Pinyonfiuniper and most higher elevation habitats; and the Least
chipmunk E. minimus in virtually every habitat. sign (burrows)

probably belonging to another speeies - Northern pocket Gopher
Thomomys tglpoides - were observed in dry meadow and forest
elearings above the Huntington Canyon No. 4 Mine study area.

one of the most important groups of terrestrialvertebrates are the
small rodents, sueh as the cricetine and mierotine miee, jumping

mice, and pocket miee. These species are a vital link in the food
web, partieularly sinee they provide tlre vast bulk of prey for
virtually nll mammalian and avian predators. Small mammals were
not addressed in this study, however, beeause DWR would not
perrnit a livetrapping sarnpling proglam. However, Appendix
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10.3.2.3 Mammals (eontinued)

Table l0-8 provides a list of speeies expeeted to oceur in the study
area, based on known geographie ranges and eeologleal prefen-
enees.

The Beaver castor eanadensis is a resident of tlre rvasatch ptrateau

region, although none was observed in the study area during site-
speeific field investigations. Ttre apparent absence of Beaver
presumably is due to the paucity of flowing streams being too small
and intermittent to offer suitable habitat. Muskrat ondatra
zibethieus also inhabit aquatic habitats in the vicinity of the study
area, but, like the Beaver, none was observed during field studies,
again owing to the seareity of surfaee water.

small earnivores of high interest (as furbearers) to utah inelude a
number of mustelids: Badger Taxidea larus, Marten Martes
eaurina, Mink Mustela vison, Iong-tailed weasel M. frenata, strort-
tailed TVeasel M. erminean striped *unk Mephitis mephitis, and
spotted skunk spilogale pnrtorius. firis group also ineludes two
proeyoniG, the Raceoon Procyon lotor and the Ringtail Bassariscus
astutus.

Based on habitats within the study area, an of these species may
oceur, although the Raceoon and Mink show a fairly high affinity to
surface water and thus are less likely to oecur tlran ttre other
speeies. Appendix Table 10-8 summarizes the habitat preferences
of the small earnivores reported by DIfR 0g?8) as potentially
present.

Larger carnivores reportedly present in the region (own l9?g) are
the Bl,ack Bear ursus amerieanus, Mountain Lion Felis eoneolor,
Bobeat Lynx rufu, canada Lynx Lynx eanadensis, coyote canis
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10.3.2.3 Mammals (eontinued)

latrans, Red Fox Vulpus !IE, and Gray Fox Uroeyon

einereoargenteus. Black Bear are known to oeeur, based on reports

by mine personnel and diagnostie sign, and appear to be espeeially

eommon in wooded valley bottoms. Mountain Lions are likely to

oeeur, with rugged areas along deeper valleys providing the most

suitable habitat for denning.

Both tJte Coyote and Bobeat are known to oceur, based on

diagnostic sign and direet observation. These speeies inhabit a

broad range of habitats and henee should be considered ubiquitous.

Red Fox and Canada Lynx also oceupy a variety of habitatsr with

the fox generally below and the lynx generally above middle

elevations in the region. Neither of these species has been

observed, nor has the Gray Fox, which tends to oeeur in low

numbers within its range. Other species which theoretieally are
potentially present in tJte region are the Gray Wolf Canis lupus and

t}te Wolverine Gulo luscus (DWR 1981d" However, tlese speeies are

so rate - if extant at all - that they are of interest as oddities

rather than as eritical eomponents of the ecosystem.

Of the large predators diseussed above, all but the Coyote and

Gray Fox are cl,assified as high interest speeies, based primarily on

their value as game speeies (Btact< Bear and Mountain Lion), their

regional deeline (Canada Lynx), or their value in the eommereial

fur trade.

Large ungulates present on or near the mine permit site are Mule

Deer Odocqileus hemi,onus, Ameriean Elk Cervus elaphus, and

Moose Alees alces. Deer and elk are eommon in tJre region, and
overall populations are reported by DWR (1981a) to be inereasing

for both species" Pre-hunting season aerial trend eounts of mule

deer in Herd Unit 34 (Table 10-D indieate an approximate two-fold
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Table 10-1 Aerial trend counts and herd classifieation of Mule Deer in Herd Unit
34, (Huntington), utah, 1973-1980

Year 19?3 tgT4 19?5 19?6 1rg77 19?8 19?9 rieO

Aerial Tlend Count

Pre-season 103 213 199 243 3L8 207 202 235

Post-season 000 000 208 203 273 262 200 227

Herd Classif ication (post-season)

Fawns/100 does 000 000 L22 108 105 66 Tg 7L

Bucks/100 does 000 000 27 23 19 13 10 4

Table 1G-2 Aerial trend eounts and herd classifieation of Ameriean Elk in Herd
Unit 12, (Mantis), Utah, 19?1-1980

Year l'g?l l9TZ 19?3 lg74 19?5 19?6 tgTT 19?8 1979 1980

Aerial Trend Count

Pre-season 550 776 623 906 1269 1283 L278 t29L 1106 1459

Herd elassifieation (pre-season)

Calves/l00 cows 54 60 57 55 50 60 55 52 51 56

Bulls/100 cows 24 2L 18 tZ t4 26 20 18 L4 Lz
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1 0.3.2.3 l\ilsrnrnals (continued)

increase in the deer population from 1973 to lg80 (pWn l9g0a).
Aerial trend eounts of elk in Herd Unit 12 (faUte l0-2) indicate a
similar inerease in populations of that speeies from lg?l to lg80
(DWR 1980a). It should be emphasized that these numbers repre-
sent only trends in population size and are not estimates of
population numbers.

Although Mule Deer age ratios (fawns[O0 does) indicate a possible

steady deeline in herd produetivity from 19?5-1980, age ratios do
not necessarily refleet true reproduetion and are subject to mis-
interpretation without additional information, sueh as rates of
inerease or annual recruitment of females to fire population
(Caughley 19?4). In general, however, there appears to have been a
decrease in deer produetivity (fawns/doe) during the past 6 years.
The elk herd in Unit 12 shows an upward trend in popul,ation and
retratively stable production, indieating the presenee of a viable
herd.

l{abitats in the vieinity of t}re Huntington canyon No. 4 Mine are
mapped by DWR (1981d as ineluding high priority summer range and
crucial-eritieal winter range for both deer and elk. summer range
for these speeies is the mosaic of conifers, aspen, and meadows
atop the pl,ateau. Although some summer range does oecur at
higher elevations within the permit area, it is more prevalent on
East Mountain to t}te west and southwest, and Gentry Morurtain to
the east of Huntington Canyon.

Both the DwR (1980a) and Beaver creek coal company wildtife
eonsultants have found summer range to be in generally fair to
good eondition, exeept for areas of overgrazing by domestie sheep.
Within the study, dry meadows have reeeived particularly heavy
grazing pressure (see Seetion 10.3.1.6 above).
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10.3.2.3 Mammals (continued)

Summer ranges generally are occupied by deer and elk from middle
May through late Oetober, although the exact timing may vary
from year to year depending on temperature, snowfall, and range

eondition. While not a limiting faetor to ungulate populations,

summer range is important in providing energy reserves to meet
defieieneies in winter energy supplies (Ktein 1968, Baker and Hobbs

1e8D.

Winter range for deer and elk ineludes a variety of slope and
vegetation Wpes. Iower slopes throughout much of the study area
are mapped by DWR (1981a) as erueial-eritical elk winter range
(figure 10-6), based on vegetation types. Most elk winter range in
the region oceurs farther to the south, primarily in snow-free open
areas, zueh as meadows and wind-swept ridgetops, interspersed
with eonifes and aspen for eover.

For deer, south- and east-faeing slopes along portions of Mill Fork,
Little Bear Creek, and Crandall. Canyons provide relatively warm
and snow-free sitesn whieh are especially important during severe
winters (Figure 10-7). Xeric slopes within the study area generally

support an open eonifer woodland with an understory of shrubs and
bunehgrasses. On predominantly south-facing sites along Mill Fork
Canyon, the conifens are dominated by Pinyon Pine, Roeky Moun-
tain Juniper, and Utah Juniper, with scattered Ponderosa Pine and
Douglas-fir (Figure 10-2). On east-faeing sites along the west side
of Huntington Canyon and lower Little Bear Canyon, the conifer
stratum ineludes a more significant Dougl,as-fir eomponent (Figure

l0-5), probably due to aspeet and a somewhat higher mean eleva-

tion.
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10.3.2.3 Mammnls (continued)

otrer important elements in winter range are Riparian zones,
which provide water, eover, and an abundanee of browser and
north-facing slopes, whieh provide both hiding and thermal eover
(Ttromas 19?9, Carpenter and Regelin l9SD. Winter use by deer and
elk of north-slope Middle Elevation eonifers probably variesn
depending on temperature and snow aecumulation under the trees.

Deer pelletaroup eounts were eonducted in the three major winter
range habitat types to obtain an index of habitat preferenee (nooel

et al. 19?0). Ilabitat preference indices were caleutrated by dividing
the percent frequency of sample plots eontaining deer pellet groups
by tre pereentage of area covered by eaeh habitat within ttre
permit area (tabte 10-3). T?re Mixed Riparian habitat type
appeared to be highly preferred over both ilre Middle Elevation
conifer and PinyonAuniper habitat types. The elose juxtaposition
of tJte riparian and eoniferous forest types makes these areas
particularly attraetive, due to the availability of both browse and
thermal eover. Ttre relatively high preferenee index for the Middle
Elevation conifer type probably is a proximity effeet ereated by
the adjaeent Riparian zone. Alttrough field data suggested that
PinyonAuniper was the least preferred, its importance as part of
the total winter range should not be underestimated. As previously
stated, south-facing slopes may be important when deer and elk are
foreed to seek open feeding areas during severe winters. (Note:

The 1980-198l winter during whieh field studies were eonducted was
unusually mild and snow-free, thus probably skewing survey resurts
toward areas of tlermal eover eompared to more typical years.)

Elk ealving and deer fawning oeeurs in the wasatch ptrateau region
in late May and June. Atthough no speeifie sites have been
identified in the study area by DwR 0980a, l98la) or Beaver creek
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Table 10-3 Big game winter range habitat preference indices for the lluntington
Canyon No. 4 Mine, Emery County, Utah (1980-1931).

Habitat
Pereent
Ilabitat*

Pinyon/Juniper

Middle Elevation
Conifer

Mixed Riparian

*Estimated winter range for permit area.

50

?0

60

80

15

Pereent of Plots
With Sign

Habitat
Preference Index

0.6?

4.'l

t2.0
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10.3.2.3 Mammals (continued)

Coal Company wildlife consultants' all riparian zones and other

mesic habitat types are considered potential ealving and fawning

grounds. However, the large riparian belt along lluntington Creek

probably is not utilized, owing to the proximity of State Highway

31. Similarly, the riparian area along Mill Fork opposite the

lluntington Canyon No. 4 Mine probably reeeives little use during

the eritical parturition period beeause of mining activities and

traffie on the aeeess/eoal hautrage road. Upper reaches of Mitl

Fork Canyon, aspen-conifer-meadow mosaies on top of the plateau,

and Little Bear Canyon are likely fawning and calving areasr based

on habitat charaeteristies and the proximity of both winter and

summer range.

Moose oeeur in the Wasatch Plateau, as a result of six transplants
-- totaling 43 animals - during the winters of 1973n 1974, and 19?8.

Ten sightings were reported by DWR (1980a) between May 1973 and

February 19?8; the observations elosest to the study area were in

Crandall Canyon 4 km to the north and on Gentry Mountain 4 km to

the east. DWR 09S1d reports that a portion of the study area

provides Moose winter range, but field studies indieate that prefer-

red habitat is quite limited. The Riparian zones are the most likely

sites for Moose within the study area.

Beeause of DWRrs unwillingness to permit aerial surveys, the

topographic reliefs of the site, and poor aecess to most of the area

by roads, it was not possible to estimate the populations of big

game during the 1980-1981 field study. Even where populations

estimates are possible, however, they are of limited value, for two

major reasons. First, the animals have sueh large daily and

seasonal ranges that periodie censuses do not aeewately indieate

tJte number of animals using a given area - either on any one day
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10.3.2.3 Mammals (continued)

or tlroughout tJte year. Second, the variable affeeting population

size and distribution are so numerous that estimating the herd size

tells little about the influence of a single factor (such as the

operation of a eoal mine).

10.3.2.4 Birds

Approximately 140 speeies of birds are potentially present in tJte

study area during at least part of the year (Appendix Table 10-9), of

which 29 are listed by DWR (l98la) as being of high state interest.

These speeies, whieh inelude game-birds and raptors, are discussed

below, &s are prominent small birds observed or expected in the

study area.

Gamebirds include waterfowl, upland fowt (gallinaeeous birds), and

doves. Waterfowl do not provide a signifieant reereational

resouree in the study area because of the limited surface water.

Howevern small wetgtass areas atop the pl,ateau west of the

property may receive oceasional seasonal use by puddle ducksn such

as Green-winged Teal Anas creeea and Mallaid A. platyrhynchos.

Upland fowl potentially provide a more important recreation

resouree, with DWR (1980 reporting both the Blue Grouse

Dendragapus obscurus and Ruffed Grouse Bonasa umbellus as

yearlong inhabitants of the study area. Blue Grouse coneentrate in

open stanG of ryruce and fir during the winter, where they feed on

needles and buds. Thus, both Middle and High Elevation Conifer

forests provide potential ttcrucial-eriticail winter range (OWn

lgSla). Other habitat types oecupied by this speeies inelude Low

Elevation Pinyon/Juniper and Mountain Shrubland in the spring and

High Elevation Conifer-Aspen-Meadow mosaic in summer and fall.
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10.3.2.4 Birds (continued)

Blue Grouse were not observed during field studies in the study
&rea, but booming males were heard along slopes adjacent to Mill
Fork west of the site in spring 1981"

Ruffed Grouse occupy a fairly broad range of habitats, especially
Aspen and Mountain shrubland, arthough conifers often are used
during the winter. DwR (tsgta) reports that deeiduous zones within
0.25 mi of a stream provide rhigh priority' habitat for Ruffed
Grouse overall, while Aspen forests afford rrcrucial-criticarr habi-
tat during the mid-winter period (the birds apparenily rely on aspen
staminate buds as a winter food souree). Ruffed Grouse were not
observed during site-specifie field studies"

other gamebirds in the region are the Band-tailed pigeon columba
fasciata and Mourning Dove zenaida macroura. Ttre pigeon is
uneommon in the wasateh Plateau, usually occurring as isolated
stragglers or small flocks at irregular intervals in spruce/fir
habitats (DwR l98ld. Ttre dove is a mueh more likely inhabitant of
the region, with Pinyonfiuniper and Biparian habitats potentially
providing high priority nesting habitat. It should be noted, how-
ever, that site-specifie field studies indieate a fairly low abun-
dance of Mourning Doves in the study area, perhaps partially due to
tlte scareity of reliable surface water. From this standpoint, seeps
and springs on the south-faeing pinyon/juniper slope above the
Huntington canyon No. 4 Mine may be particularly important to
doves - but not in large numbers.

Raptors observed by witdlife eonsultants are the Golden Eagle
Aquila chrysaetos, Red-tailed Hawk Buteo jamaicensis, Goshawk
Aecipitel gentius, sharp-shinned Hawk A. strialpr American
Kestrel Falco sparverius, and Great Horned Owl Bibo
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10.3.2.4 Birds (continued)

In additionr mine personnel reported seeing Screeeh OwI Otus asio
along the MiU Fork Mixed Riparian zone. All of these species are
Iikely to breed in or near t}re permit area, based on habitats

available and observations during the nesting season. Redtails
freguently were seen soaring along the ridge above the mine,
probably hunting in the open PJ and Sagebrush Grassland habitat

types. No nest was located, but aggressive behavior by an adult

Redtail in late June 1981 indicated a probable nest site in dense

eonifers across Mill Fork Canyon from the mine.

Adutt Sharpshinned Hawks were routinely eneountered in the

Riparian zone and adjacent north-faeing eonifers in lower Mill Fork

Canyon. Adu1t Kestrels (one maler on€ female) were generally

seen in the same are&, except aeross tJre stream in more open
south-faeing habitats. Tlpical nesting habitat for the Sharpshinned
consists of deeiduous or eoniferous trees and brush, while Kestrels

more often prefer eliff sites. Both of these habitats oceur along
Mill Fork Canyon, and it therefore seems likely that these two
species breed in the study area.

Great Horned Owls probably are fairly eommon, but owls are easily

overlooked, and only one bird was aetually observed. Its presence

in appropriate habitats (riparian forest) in the breeding season (late

apriD suggests that the Great Horned Owl is a breeding resident.

Goshawks were observed only in higher elevation Conifer-Meadow

mosaics west of the permit area. Only one Golden Eagle was seen
- an adult gliding from west to east along the ridgetops above the

mine in late April. Goshawks generally nest in large aspen or
conifers, while Golden Eag1es prefer eliff sites, sueh as available

along Huntington Canyon.
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10.3.2.4 Birds (continued)

FigUre l0-8 shows areas of heaviest raptor use, including probable

nesting areas.

During a separate raptor survey condueted for Beaver Creek Coal
Company in the nesting seasion (Springer and Tluettt 1980), six
inactive stiek nests were found in the study area. Of these, four
were dilapidated, one appeared to have been used in 19?9, and one
had been improved in 1980 but was not used, AII of the nests were

on cliffs on the north side of Mill Fork Canyon. Based on the size
of tler nests, gringer and Truett (1980) judged that they were too
small for Golden Eagles and instead had been used by Red-tailed
Hawks, Great Horned Owls, and/or Common Ravens Corvus eorax.

DIYR (1981d etrassifies the study area &s "substantialr habitat for
these species, as well as for others potentiatly present but not
observed (Appendix Table 10-9). U.S" Fish and Wildlife Service
raptor speeialists Ron Joseph and Bruce waddell visited tjre study
area in August 1981, during whieh they eonfirmed that, while the
eliffs along Mill Fork provide suitable nest sites, the general area
laeks sufficient hunting habitat for intensive use by eagles, large
faleons, and most buteos. Ttre six inaetive stick nests loeated in
1980 were not revisited in 1981. The 1981 survey was treated as a
separate survey from the 1980 work and was based on efforts to
locate qqlite nesting sites.

Raptors are of partieular eoneepn to DWR, for three principal

reanons. First, they are predators on srnall mammals and henee
important in maintaining eeosystem balanee.
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L0.3.2.4 Birds (continued)

Second, beeause they are high-order predators and have large home
ranges, they are valuable indicators of environmental stress, sensi-
tive to disturbance from rather far-removed aetivities, and eon-
sequently logieal keystone species in ongoing monitoring programs.

firird, the public at l,arge is interested in raptors and therefore
exerts considerable pressure for their protection.

Although publie and regulatory concern is focused on gamebirds

and raptors, small birds comprise the vast majority of speeies and
avian biomass present in virtually any eeosystem. Approximately
125 species of small birds are potentially present in the study area
(Appendix Table 10-9), including euekoos, frogmouths, swifts, hum-
mingbirds, flycatchers, and songbirds.

Aspen Forests provide habitat for the largest number of small
birds, partieutrarly hole-nesting speeies for which aspen &re
especially attraetive owing to their soft wood. Tlpieal breeding
species include the Common Flicker Colaptes auratus, Hairy Wood-
pecker Pieoides villosus, Downy woodpeeker P. pubescens, yellow-

beltied (Red-naped) Sapzueker Sphyrapieus varius nuehalis, Western
lYood Pewee contopus sordidulus, western Flyeatcher Empidonax
difficilisn Dusky Flycatcher E. oberholseri, violet-green swallow
Taehycineta thalassina, Tree swallow lridoprocne bieolor, Braek-
capped Chickadee Parus atrieapillus, Mountain Chickadee p.

gambeli, White-breasted Nuthatch Sitta carolinensis, House Wren
Troglodytes aedog, Ameriean Robin Ttrdus migratorius, Mountain
Bluebird sialia currucoides, Townsendts solitaire Myadestes town-
ss9!!, WarbUng Vireo Vireo gifu., Yellow-rumped Warbler Den-
droica eornoata, and Gray-headed Junco Junco eaniceps.
Coniferous Forest habitats supported almost as ma.ny small bird
speeies, with regular breeding inhabitants including the Hairy
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10.3.2.4 Birds (eontinued)

Woodpeeker, Olive-sided Flycatcher Nutlgllqln!!_letegllq, Ham-
mondts Flycateher Empidonax hammondii, Steller's Jay aygrye$lq
stelleri, clarkrs Nuteracker Nucifraga eolumbiana (at higher eleva-
tions Mountain Chickadee, Red-breasted Nuthatch Sitta
canadensis, Bgmy Nuthatch s. pygmaeq (at lower elevations)r
Ruby-erowned Kinglet Regulus ealendula, Solitary Vireo Vireo
solitarius (at lower elevations), ye[ow-rumped Warbler, Western
Tanager Piranga l,rdovieiana, Gray-headed Junco, Chipping Sparrow
spizella passerina, Red crossbill Loxia curvirostra, and pine siskin
Carduelis pinus.

Mixed Riparian zones included many elements of both the aspen
and eonifer stands described above, plus a number of speeies
endemie to the tall mesie shrubs or the mixture of tall shrubs,
eonifers, and deciduous trees. Essentially endemie speeies were
the willow Flycatcher Empidonax traillii, Gray catbird Dumetella
earolinensis, Swainson's Thrush Catharus ustulatus, Orange erowned
warbler vermivora 9shh, Yellow warbler Dendroiea peteehia,

MaeGilliwayrs warbler oporornis tolmiei, wilson's warbler wilsonia
pusilla, Blaek-heeded Grosbeak Pheuctieus melanocephalus,
Rufous-sided Towhee Pipilo erythrophthalmus, and Song Sparrow
Melospiza melodia. Especially eommon birds from tie aspen and
eonifer habitats included the Downy woodpecker, yellow-bellied

Sapsuckerr Western Flycatcher, American Robin, Townsendrs Soli-
taire, Mountain and Blaek-cepped Chickadees, House Wren, Warb-
ling Vireo, Yellow-rumped Warbler, and lVestern Tanager.

Pinyon/Juniper stands, whieh form the vegetational cover through-
out most of the rnine affeeted area, had a relatively depauperate
avifauna compared to the more mesic types -but typical of FJ
stands in the region. Endemic species in this habitat type were the
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L0.3.2.4 Birds (eontinued)

Pinyon Jay Gymnorhinus eyanoeephalus, Plain fitrnouse Parus

inornatus, Rock Wren Salpinctes obsoletus, Blue-gray Gnatcateher
Polioptilacaerulea, Blaek-throated Gray Warbler Dendroiea
nigrescens, and Green-tailed Towhee Pipilo chlorura.

Tables l0-4 and 10-5 summafize plot surveys during the peak of the

small bird breeding season in May 198I. Quantitative data were

collected only for the Pinyonfuniper and Mixed Riparian habitat

types because other units are poorly represented in or adjacent to
the affeeted area and the amount of data would therefore be too

limited for reliabilitv.

Although densities are reported as number of territorial males per

hectare, plots eensused aetually were smaller. For the linear
riparian zone plots were 100 m by 30 m (0.3 ha); for the steep PJ
habitats, plots were 50 m by 100 m (0.5 ha). Additional data
reported in the tables are frequeney (the pereentage of total plots

in which each species oeeurred) and relative abundanee (tne

percentage of total bird observations whieh eaeh speeies eom-
prises).

As can be seen from the two tables, the Mixed Riparian habitat

type had both a high total density (2t.O7na;, attributable to the
diversity of nesting and foraging sites, and a large number of

speeies (2D. By contrast, the Pinyonpuniper type, whieh comprises

by far the greatest portion of t}re affeeted area, supported only

fifteen species and 4.6 breeding pairs per heetare within the

sample plots.

06/06/83



Mining and Reclamation Plan
Huntington Canyon No.4 Mine Permit Application

Table 10-4 Small bird breeding data, Mixed Riparian habitat type, Huntington
Canyon No. 4 Mine, Emery County, Utah, May 1981.

Soeeies

lfarbing Vireo
Yellow-rumped Warbler
Western Tanager
Hermit Thrush
Ruby-crowned Kinglet
House Wren
Hammondrs Flycatcher
Western Flyeateher
Stellerrs Jay
Brown Creeper
Townsendrs Solitaire
Orange-erowned l{arbler
Wilsonrs Warbler
Chipping Sparrow
Willow Flycatcher
Mountain Chickadee
Bl,ack-eapped Chiekadee
Gray Catbird
Ameriean Robin
MaeGillivray's Warbler
Pine Siskin

TotaI

FrequeneyS
Relative3
Abundancepe*Iy,r

2.9
2 .4
2 .4
1 .4
L .4
L .2
1 .0
1 .0
1 .0
0 .7
0 .?
0 .7
0 .7
0 .?
0 .5
0 .5
0 .5
0 .5
4 .2
0 .2
0 .2

21 .0

86
50
50
42
42
36
36
28
28
2L
2L
2L
2L
2L
14
I_4
14
L4
7
'(

7

13 .  I
11 .4
11 .4

6 .7
6 .7
a . J

5.7
4 .8
4 .8
3 .3
3 .3
3 .3
3 .3
3 .3
2 .4
2 .4
2 .4
2 ,4
1 .0
1 ,0
1 .0

100 .0

lNumber of breeding pairs (inferred from singing males) per heetare, n=14.
PIot size = 100 m by 30 m.

ZPercent of total plots in which each species oceurred.

3Pereent of total bird observations comprised by each species.
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Table 10-5 Small bird breeding data, Pinyon/Juniper habitat type, Huntington
Canyon No. 4 Mine, Emery County, Utah May, 1981.

Speeies

Solitary Vireo
Green-tailed Towhee
Dusky Flycateher
Mountain Chickadee
Western Tanager
Yellow-rumped Warbler
American Robin
Ash-throated Flyeateher
BlueAray Gnatcatcher
Roek Wren
Bl,ack-throated Gray Warbler
Chipping Sparrow
Plain fitmouse
Canyon Wren
Mountain Bluebird

Total

PslsilI'l

0.6
0 .6
0"5
0 .5
0"4
0"4
0"3
0 .2
0"2
0 .2
0 .2
0 .2
0 .1
0"1
0 .1

4 .6

Fregueney2
RelativeS
Abundanee

13.  0
13 .  0
10 .  9
10"  I
8 "7
8 .7
6"5
4 .3
4 .3
4 .3
4"3
4 .3
2"2
2"2
2 .2

99"  8

30
30
25
25
2A
20
15
10
10
10
10
10

a
D
a

lNumber of breeding pairs (inferred from singing males) per heetare, n = 20.
Plot size = 100 m by 50 m.

2Percent of total plots in whieh eaeh speeies oceurred.

3Pereent of total bird observations comprised by eaeh speeies.
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10.3.2.4 Birds (continued)

Winter residents ineluded many of the breeding speeies listed
above, plus large influxes of White-erowned Sparrows Zonotriehia
leueophrys and Dsrk-eyed Juneos Junco hyemalis in virtually every
habitat type. Appendix Table 10-9 provides additional information
on speeies actually or potentially oeeurring in the study area.

10.3.2.5 Reptiles and Amphibians

No coldtlooded terrestrial vertebrates were observed during site-
speeifie field studies, but three groups of speeies are expected in
tlte study area. xeric sites, especially at lower erevations, provide
habitat for several lizards and snakes, with the corrared Lizard
crotaphytus eollaris, Fence Lizard seeloporus undulatus, Tbee
Lizard urosaurus ornatus, striped I{hipsnake Mastieophis taeniatus,
and Racer coluber eonstrictor most likely to be present in signifi-
eant numbers. Mesie sites, espeeially at higher elevations, prob-
ably are inhabited by a few snakes, most notably the Bullsnake
Pituophis melanoleucus and western Terrestrial Garter snake
Thamnophis elegans. Aquatic Sites, ineluding ponds and wet
meadows, could be utilized for breeding by amphibians such as the
Tiger salamander Ambystoma tigrinum, I{estern Toad Bufo boreas,
and western chorus Frog Pseudaeris triseriata. As noted in other
seetions of this report, however, surface water is limited in the
study area, and habitat for amphibians is marginal at best.

Appendix Table 10-10 provides a complete list of herptites in the
Wasateh Plateau region and potentially present in the study area.
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10.3.2.6 Aquatic OrEanisms

No fish were seen or colleeted in tJre major drainges and it is
doubtful that fish could survive in these small streams, although

individuals may move a short distanee into tJrem during periods of
peak runoff. However, this oeeurrence would be transitory beeause

the fish would migrate back to Huntington Creek as water levels
reeeded.

The benthie macroinvertebrate eommunity of Mill Fork was sur-
veyed in November 1980 and April 1981 at stations above (MF-D,

opposite (MF-z), and below (MF-3) the existing Huntington Canyon
No. 4 Mine. The results of these surveys, and eoineident water
quality and habitat quality evaluations, are summarized in tfre
following subseetions.

Site MF-I was located during the fall survey at the confluence of
Mill Fork and an unnamed tributary about 460 m upstream of the
western permit area boundary. Ttris stretch of the stream consis-
ted of several small pools eonnected by riffles. Mean pool depth
was 18 em, mean riffle depth was 4 em and stream width was 1.5 m,
or less. Rubble and $avel were the primary substrate components
of riffles, while pools eontained a mixture of rubble, gravel, sand,
and silt as well as deeiduous leaf paeks were in the pools. Mean
water velocity of t}te riffles was about 15 cmlsee. Spruce and fir
along the creek provided a dense eanopy and the stream banks were
retained by grasses.

Eighteen aquatic invertebrate taxa were eaptured in two Surber
samples. The midge Chironomidae was the abundant organism (50

percent) but oligochaetes, young stonefly instars, the stonflies
Malenka and Pteronareella badia, the eaddisfly Hesperophylax, and
the flies Atherix variegata and Simuliidae were moderately com-
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10.3.2.6 Aquatic Organisms (eontinued)

mon (Table 10-6). The water was moderately alkaline, and dis-
solved oxygen was 10.1 mgA. IVater temperature was 1.0 C (Table

r0-7).

Laek of surface flows at site MF-l during the following spring
survey necessitated relocating the site about 0.g km downstream.
In this area the stream eonsisted of one pool (about 3 m by s m by
30 em deep) and a shallow riffle-run (about S cm deep) below the
pool. The small rubble and sand substrate of $re creek was
overlain with fine sediments, most likely dust and eroded soils from
the adjaeent aeeess road. several culverts directed run-off from
the road to the stream. Riparian vegetation provided a fairly
dense eanopy over tre ereek, and the stream eontained leaf litter
and small limbs.

The surber samples taken from the pool and riffle-run eontained
fourteen taxa. Ttre midge chironomidae was the most eommon
aquatic invertebrate (73.4 percent). fiie planarian polycelis

coronata, the mayflies Ameletus and cinygmula, the eaddisfly
Hesperophylax, and the cranefly ormosia were moderately abun-
dant (Table 10-6). Alkatinity was rather high (a28 mg/D, but other
parameters were not unusual (Table l0-T).

Site MF-2 was loeated in 1980 opposite the active mine area and
about 30 m upstream of a small settling pond. This stretch
consisted of pools conneeted by riffles. Gravel was the primary

substrate component of t}re riffles, while the substrate of the pools

was mainly sand with a silt overburden. Riffles and pools were
about l-2 m wide and had mean depths of 4.i em and 13.5 em,
respeetively. water veloeity of the riffles was about ?-8 cm/see.
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?able 10-6 Aquatic invertebrates colleeted from Mill Fork Creek, 18 November
1980 and 26-27 April 1981, and Little Bear Creek, 27 April 1981,
Emery County, Utah.

Organism

Tbrbellaria
T!icladia

Planariidae
Polycelis coronata

Nematoda
Oligochaete
Ostracoda
Copepoda
Hydraearina
Iinsecta

Plecoptera
Young instars
Nemouridae

Malenka sp.
Perlodidae

Isoperla sp.

Mr-1(80)
#%

MF-1(81)
#%

6 .6

a.2
5.8
0 .1

MF-2(S0)
#%

Sitel
MF-2(81)

#%
MF-3(80)

#%

1.5
0 .8

0 .8

7 .6

13 .6

2 .8

MF-3(81) LB-l (81)
#%#%

24 32 .9

59

2
52
1

1
30

0.7
21 .3

15  10 .6

6 .518

I

2 2
1

1

0.91 .4

10

18

4.2

8 .352
3

10 .  6
0 .6

47

18

9.6

9 .7

l?lre sites are those above, opposite, and below the Huntington Canyon No. 4 Mine on Mill Fork (MF-l,
MF-2, and MF-3, respeetively) in both 1980 and 1981, and on Little Bear Creek (LB-l) in 1981. Values
reported are total numbers per taxon per site (#) and percent relative abundance (%).
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Table 10-6 (continued)

Sites
orsanism MF-1(80) MF-1(81) MF-2(80) MF-2(81) Mr-3(80) MF-3(81) tB-l (81)

#%#%#%#%#%#%#%

Pteronarcidae
Pteronarcel labadia 47 9.6 L 0.1 15 10.6

Ephemeroptera
Baetidae

Baet i ssp .  8  1 .6  2  8 .3  46  34 .8  3  4 .L  49  45 .0
Siphlonuridae

Amele tussp.  3  0 .6  31  3 .4  LT Lz .L  3  12 .5  10  7 .6  1  1 '4
Ephemerellidae

Ephemerel la sp.  6 0.? 1 0.? 1 1"4
Ephemerellagrandis 1 0.2 | 0.8
Ephemella doddsi 1 0.?

Heptageniidae
Heptagenia sp, 3 0.6 19 13. $ I 6.1
Epeorussp.  

-  
1  4 .2  4  5 .5  1  0 .9

Cinygmula sp,  23 2"6 6 25.0 5 4.6
Hemiptera

Hebridae
Hebrus sp. 1 0"2

Trichoptera
Polycentropodidae L 4"2
Limnephilidae

Hisperophy lax  sp .  22  4 .5  33  3 .?  15  10 .6  3  12 .5  11  8 .3  2  2 .7  4  3 .?
Rhyacophilidae- 

Rhyacophila sp. 1 0" 1 1 0.8 2 1. I
Hydropsyehidae

Hydropsyehe sp. L 0.8

oufrt 'o-L
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Organism

Diptera
Empididae
Chironomidae
Ceratopogonidae
fipulidae

Tipula sp.
Helius sp. or

Ormosia sp.
Ormosia sp.
Dicranota sp.
Hexatoma sp.

Dixidae
Dixa sp.

Athericidae
Atherix variegata

Anthiomyidae
Limnophora

aequifrons
Simuliidae

Gastropoda
Planorbidae (old shells)

Gyraulus sp.
Peleeypoda
Sphaeriidae

Total Number Taxa

lbtal Number Organisms

Table 10-6 (eontinued)

MF-1(81) MF-2(80)
#%#%

Mr-1(80)
#%

Sites
MF-2(81)

#%

L  4 .2
3  12 .5

MF-3(80)
#%

1  0 .8
5  3 .8

MF-3(81)
#%

rB-1 (81)
#%

247 50.3  660 73 .4  15  10 .6
6  0 .?  3  2 .L

22  2 .4
2  A .2

L  0 .?

1  0 .7

1  0 .?
1  0 .?

30 41. r .
1  1 .4

4  5 .5
2  2 .7

L7  15 .  6
1  0 .9

4  3 .7
5  4 .6

2"30 .6

L  0 .2

16  3 .3

2  0 .4
r .5  3 .1

2  1 .5

1  0 "8

10  ? .60 .?

0 .4
4 .2

L2

109

11

73

18

r32

11

24

LT

141

L4

899

18

491.
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Table l0-?

Parameter

Physicochemieal water characteristics of sampling sites on Mill Fork,
1,7 November 1980, and 26-27 April 1981, and Little Bear Creek' 2? April 1981,
Emery County, Utah.

Sitesl
MF-1(80) MF-1(81) Mr-2(80) MF-2(81) MF-3(s0) MF-3(81) rB-1 (81)

10 .1 6"8
Dissolved Oxygen

(tng/t)

Alkalinity
(msn)

Hardness
(*g/t)

pH

Conductivity
(micromhos/cm)

Temperature (C)

9 .4

310

1 .0

428 .0

7 .8

4 .0

7"3

415

4. t)

8 .0

291 .0

359 .5

8 .5

3"5

10 .2

7 .4

310

0 .9

7 .3

308 .2

513 .6

8 .5

7 .6

256 .8

393 .8

8"6

5 .8

5 .05 .5

lThe sites are those above, opposite, and below the Huntington Creek No. 4 Mine on Mill Fork (mf-t,
MF-2, and MF-3, respectively) in both 1980 and 1981, and on Little Bear Creek (tB-l) in 1981.
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10.3.2.6 Aquatic Organisms (eontinued)

oligochaetes were the most numerous (2I.8 pereent) of tre seven-
teen aguatie intertebrate taxa collected at MF-z. young stonefly
instars, the stonefly Pteronareella baglg, the mayflies Ameletus
and Cinygmula, the caddisfly Hesperophyl,ax, and the midge
chironomidae eaeh had at least fifteen representatives (tabte Io-
6)- The water was warmer at MF-z than MF-l in 1980. Dissolved
o:irygen was signifieantly lower than at MF-l and ttre pH was
slightly higher (TaUte 10-?).

h 1981 this site was located at approximately the same point as it
was in 1980. In 1981, the flow pattern was primarily riffle*un and
no true pools were noted. Ttre substrate was mainly hard-packed
clay with rubble evenly distributed over the ctray, a fine layer of
silt covered the substrate. kr this stretch the stream oceupied a
narrow channel (about 0.4 m) and flowed through a deeply cut
ravine (about 2 m to 3 m). cottonwood and aspen provided a
moderately complete eanopy and eottonwood leaf paeks were
lodged among the rubble.

Ttre two aquatie invertebrate samples yielded only 24 speeimens of
eleven taxa. cinygmula sp. was the most eommon organism (25.0
percent). Alr other taxa were represented by three or fewer
individuats (Table 10-6).

Dissolved orrygen was higher (8.0 mgn than at MF-r and alkalinity
was lower (359.5 mg/D. other physicochemieal parameters were
not unusual (Table 10-?).

Site MF-3 was loeated about 1.8 km above the eonfluence of MiIl
Fork and Huntington creek in November 1980. pool habitat was
slightly more prevalent than riffle. Pools averaged about 1.2 m
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10.3.2.6 Aquatic Organisms (continued)

wide and 16.8 cm deep; riffles varied from about 0.5 m to 1.5 m
wide and were about 4"8 cm deep. Riffle substrate was mainly
gravel with some rubble. Ttre pools had a sand-gravel substrate
overlaid with silt and abundant leaf litter. Water velocity in the
riffles was about 15 em/sec. ltre riparian vegetation provided a
ratier dense canopy. fire site the creek was eovered with iee from

about 100 m below MF-3 to its juneture with Huntington Creek.

The mayfly Baetis was the most abundant of the eighteen taxa
eolleeted in two Surber samples at MF-3 in 1980" Six other taxa
(Malenka sp., Isoperla sp., Ameltus sp.: Heptagenia sp.,
Hesperophylax sp.r and Atherix variegata) were moderately
eommon (Table 10-6). Water temperature, dissovled orygen, and
conduetivity at MF-3 were more similar to readings obtained at
MF-l than MF-z in 1980, while the pH of MF-3 was more similar to
MF-2 than MF-l(taOle l0-7).

Beeause of changes in disehilge, MF-3 was moved about 0"6 km
farther downstream in April 1981. Water flowed only a short
distance (less than 0.3 km) in the vieinity of MF-3 and disappeared
about l5 m below the site. Ttre zubstrate in this stretch was
primarily sand and small gravel and silt eovered all zubstrate
components. Riffle-run was the main flow pattern, but several
small (about 0.5 m by 0.5 m) plunge basins had been formed by
debris dams. Water velocity did not exceed 15 cm/sec in the
riffles" Organic debris in the area was less than at the more
upstream sites during the spring survey, and riparian vegetation
provided an ineomplete eanopy.
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10.3.2.6 Aquatie Organisms (eontinued)

Eleven aquatic invertebrate taxa were eollected in four samples at
MF-3 in 1981. l}re stonefly Neumouridae and the stonefly

Nemouridae and the midge Chiromidae were the most eommon

organisms (32.9 and 4l.l pereent, respectively). All other forms
were present in low numbers (Table 10-6).

L&1, the sample station for Little Bear Creek in 1981, was loeated

about 300 m upstream from the confluence with Huntington Creek.
Note: Water is removed from the headwater spring and diverted
into a 12 in. pipe by the town of Huntington. Construetion of the
pipeline did not appear to have caused introduetion of disturbed
soil into the ereek when the stream was visited. However, the
diversion of water from the spring results in lower flows than
would oeeur naturally. Nonetheless, surface flows in Litfle Bear
Creek were g?eater than in Mill Fork in April 198I. The stream
alternated between a single ehannel and a braided network. Ttre
substrate was primarily bedrock with some gravel. For mueh of its
eourse the stream was heavily shaded by conifers and deeiduous
shrubs.

Twelve aquatic invertebrate taxa were obtained in two Surber
samples. Baetis sp. was the most eommon organism (45.0 percent),
while Oligochaetes and ehironomids were moderatley abundant
(16.5 and 15.6 percent, respeetively) (Table 10-6). Ttre rather 1ow
pH at LB-l refleeted tlte moderately high hardness (393.8 mg/D of
the water. The high hardness was also evidenced by a ealeareous
coating on twigs and exposed roots submersed below the waterline.
Dissolved oxygen and water temperature readings were not unusual
(Taute to-?).
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10.3.2.6 Aquatie OrEanisms (continued)

Overall, the aquatie macroinvertebrate eommunity of Mill Fork in
the study area was more diverse in fall 1980 than in spring 1981.
fite principal reason for this probably is t}at surfaee flows were
greatly reduced in April, and Mill Fork therefore provided less
total available habitat. The somewhat greater permanence of
running water in the upper portions of Mill Fork are refleeted in
higher numbers in aquatie organisms (Table 10-6)"

Aside from t}re low numbers related to persistenee of flow,
the benthic macroinvertebrate community of both Mill Fork
and Little Bear Creek were typieal of small mountain streams in
the region. Ttre major taxa are adapted to 1ow flows, and the few
permanent pools provide a source for aetive or inactive re-
population of sections subjeet to seasonal desiecation.

10.3.3 Species of Speeial Significanee

h addition to the prevalent terrestrial vertebrates described

above, ineluding those listed by DTTR as being of high priority to
Utah' are & number of speeies whieh are of speeial significanee for
legal reasons. These include species listed by FWS as rrthreatenedn

or nendangeredrr at the national level or as 'tMigratory Birds of High
Federal Interest.rr

10.3.3.1 Ttreatened and Endangered Speeies

Listed threatened and endangered speeies potentially present in

the study are the American Peregrine Falcon Falco peregrinus

anatum, which breeds in Utah; Aretic Peregrine Faleon Faleo
peregrinus tundrius, which migrates through Utah; and Bald Eagle

Haliaeetus leucocephalus, which winters in Utah.
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10.3.3,1 Ttrreatene@

None of the speeies is likely to oeeur, because habitats in the area

are marginal. However, areas of potential oecurrenee inelude

riparian forests along Huntington Canyon for t}te Bald Eagle, eliff

areas in the region for the American Peregrine Faleon, and upland

areas for the Aretic Peregrine Faleon"

10.3.3.2 Migratory Birds of High Federal Interest

This group of espeeially signifieant species is comprised of 22 bird

species identified by FWS as occurring in the Uintah-Southwestern

Utah Coal Produetion Region (see Seetion 10.2.2.2 above for a

summary of eriteria used in compiling this list):

1.

2.

3.

4.

a.

6.

7.

8.

9.

10.

u.

Bald Eagle

Golden Eag1e

Ferruginous Hawk

Cooperrs Hawk

Peregrine Falcon

Prairie Falcon

Merlin

Osprey

Spotted Owl

Burrowing Owl

Flammulated Owl

12. Sandhill Crane

13. Great BIue Heron

14. Long-billed Curlew

15. Band-tailed Pigeon

16. Fileated Woodpeeker

17. WilliamsonrsSapsueker

18. Lewisr Woodpeeker

19. Btrack Swift

20. Western Bluebird

2L. Seott's Oriole

22. Gracets Warbler

Based on information provided by DWR (t9ZA, 1981d and site-

speeific field surveys, five of tlese speeies are actually or poten-

tially present in the study area, besides the Bald Eagle, Golden

Eagle, Peregtine Faleon, and Band-tailed Pigeon previously discus-

sed in this report.
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10.3.3.2 Migratory Birds of High Federal Interest (continued)

The most likely raptors are the Cooper's Hawk Accipiter cooperii

and Flammttlated Owl Otus flqrnrneq\q, both of which oeeur in the

I{asatch Pl,ateau and prefer wooded eountry, sueh as in the major

drainage eanyons. DWR ftggla) has reported the study area as

providing substantial habitat for Prairie Falcons Faleo mexieanus

as well. Howevern the distance from potential nest sites on cliff

faces in the area to expansive grassland hunting habitats - and the

existing levels of human aetivity lrobably preelude this speeies

from utilizing tJre site and vieinity.

Williamsonfs Sapsucker Sphyrapicus thyroidew was determined to

breed near the study area during tJre site-specifie field studies.

the presenee of this species is not surprising, because the open

aspen/conifer mosaie provides prefemed nesting habitat (erockett

and Hadow 1975, Crockett and Hansley 1978)1 and it has been

reported as breeding 'n ttall the mountainous eounties of t}te statert
(Hayward et al. 19?6:120). Although no nests were located, the

status of Williamsonrs Sapsucker as a breeder was inferred from

observations of courting adults in spring and juveniles (in the same

area) in late summer. fire area in which the sapsuckers were

observed was an open aspen stand between Mill Fork and a PJ slope

about 2 km west of the permit boundary in Seetion 17. fite nest,

tlough not located, is believed to have been in or ne&r an aspen

stand between the stream ehannel and the base of a south-facing

PJ slope in southwestern Section 17, about one mile from the start

of the trail at the mine road switchbaek.

'lihe Bl,aek Swift Cypseloides niger also breeds in the Wasatch

Plateau (OWn 1978), generally on cliff sites near or behind a

waterfall. The near absenee of mesic cliff sites in the study area

greatly reduees ttte Ukelihood that the Btrack Swift is present as a
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10.3.3.2 Migratory Birds of HiEh Federal lnterest (eontinued)

breeder. However, it would not be surprising for Btrack Swifts to
use the area for hunting, beeause they are wide-ranging in their
seareh for insect prey. White-throated Swifts Aeronautes saxatalis
were common along cliffs in the study area, but this speeies is of

no special status in Utah.

The lVestern Bluebird Sialia mexicana is the other listed speeies
which would not be particularly surprising in the study area, based
on known oeeurrence elsewhere in the Wasateh Ptrateau and habitat
preference (i.e., open eonifers, from pinyon/juniper to spruce/fir).
Tttis species most likely would oeeur as isolated pairs in the
breeding season or as small floeks at lower elevations in the
winter; none was observed during field studies, As noted
previously, the elosely related Mountain Bluebird is an uneommon
resident in the study area, utilizing aspen cavities for breeding and
open pinyon/juniper for winter foraging.

10.4 Potential Impaets on Fish and Wildlife

Wildlife impacts typieally can be categorized into three groups:

loss or modification of habitat, disturbance, and mortality.

The limited amount of surface distrubanee associated with the
Huntington Canyon No. 4 Mine will result in a total habitat loss of
about 78 acres during the life of the mine. With the mine in
existenee, tlris loss of habitat has already oceurred. Virtually alt of
the mine aetivity is eonfined to the Pinyon/Juniper/Mountain

Mahogany habitat type, and it does not appear that this loss of
habitat has had a signifieant impaet on wildlife in t}re permit area.
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10.4 Potential Impaets on Fish and Wildlife (continued)

Disturbance of furtive species results from the levels of noise and

aetivity associated with an operational mine. Thus, most larger
speeies of birds and mammals Gneluding, for example, deer,
carnivores, and raptors) tend to avoid the mine site, at least during

working hours. Most of these speeies are likely to move freely
around the mine site on weekends and to quiekly re-inhabit the
area after deeommissioning"

Two types of mortality potentially are associated with operation of
the Huntington Canyon No. 4 Mine: raptor electroeutions on
unsafe power poles and mammal roadkills. A raptor hazard survey
was eondueted for Beaver Creek Coal Company in conjunetion with
baseline field studies. fire results of ttris survey indieate that tjre
raptor hazard is slight, because 0) most poles utilize a relatively
safe armless configuration, (2) the positioning of the poles relative
to adjacent topography would tend to limit use, (3) most of the
raptors eommonly present in the are& are not frequent users of
powerline perehes, and (4) the least safe pole designs are near the
aetive mine, where raptor use probably is minimal" Figure 10-g
shows the most eommon pole eonfiguration on't}re distribution line
along Mill Fork Canyon.

Mule Deer roadkills along tJre Mill Fork access and haulage road
have been monitored by Beaver Creek Coal Company; to date, no
roadkills have been reported. Ttris is not surprising, beeause a
steep eliff face along most of its length serves as an effective
bamier to deer movement (Figure 10-9). Road erossing surveys
were conducted during the winter of 1980-81 to investigate the
potential problem of deer-vehicle eollisions along tJre Mill Fork
aceess and haul,age road by identifying preferred deer erossing
sites. Ttre major deer erossing, accounting for 13 of the 23 sets of
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10.4 Potential Impacts on Fish and Wildtife (continued)

tracks observed, was near the eonfluenee of MiIl Fork and Hunting-

ton Canyon in the extreme northwestern part of Section 22 (Figure

l0-8). A number of other deer crossing sites, generally associated
with minor side drainages such as the boundary of Seetions 16 and
21, were used less frequently. These erossings aceounted for only
about 40 pereent of the aetual traeks reeorded. Overall, the
roadkill risk is higher in the early morning and late afternoon/early
evening, when deer are most active. Ttre greatest hazard is in late
winter, when deer are likely to move regularly between south-
facing slopes and the riparian zones - and t}rus across the Milr
Fork Canyon aceess&aul road. Crossing peaks also are expected to
eoineide with seasonal migrations between summer range and
winter range, which tend to be concentrated along topographie
funnels sueh as major drainages. However, this represents a fairty
brief period, whereas winter range along Mil Fork is oceupied for
periods of up to a few months.

Beaver creek coal company also has monitored roadkills along the
Huntington canyon Road, with a total of three deer eollisions
reported between the aecess road turnoff hno trre Huntington
canyon Powerplant between May 1980 and May lg8l; two involved
Beaver creek coal company employees or eoal haulage contrae-
tors. All of the eollisions oeeurred in late winter/early spring,
coinciding with the season of highest deer concentration at the
lower elevations of the studv area.

Fie1d investigations indieate that the most severe impact to
terrestrial wildlife in the study area has been intensive and
apparently prolonged overgrazing by domestie herbivores. Ttre
deerease in the total produetion and quality of forage limits
carrying eapaeity for both large and small s1g61s1nls, and henee for
predators that depend on them for food.
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10.4 Potential lnpacts on Fish and Wildlife (eontinued)

Impaets to aquatic ecosystems also have been minor. Moreover,

water qualiffr habitat quality, and maeroinvertebrate studies re-

vealed no indieations that Mill Fork has sustained any diminution in
overall value as a result of the operation of the Huntington Canyon

No. 4 Mine. The only apparent effeet has been the addition of fine
partieles wafting or washing into the creek from the adjaeent

aceess road. Even this, however, has had far less influenee on the

Mill Fork eeosystem than tlre inherently low and variable flows.

tittle Bear Creek has been unaffeeted by mining, but water

diversion near its headwaters by the town of Huntington has

resulted in lower than natural flows. Ttris small stream is expected

to remain unimpacted if underground mining is extended into Little
Bear Canyon, unless the ehannel is disturbed by subsidence.

Crandall Canyon has been unaffeeted by Beaver Creek Coal

Company mining. However, Genwall Coal Company had previously

built an entrance road to its lease at the upper reaches of the

canyon"

Because Mill Fork, Little Bear Creek, and Crandall Canyon have

been essentially unaffeeted by t}te mining operation, and should

remain so, Huntington Creek is also essentially unaffeeted. Ttre
greatest potential risk is the inflow of sediments following a high

intensity precipitation event or unusually high spring runoff. Miti-
gation measures already ineorporated into the operational design of

the Huntington Canyon No. 4 Mine have substantially redueed the

likelihood of this potential impact (see the following seetion).
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l -0.5 Mi t igat ion and Management P1ans

As noted, in the precending sections of this report, the

Huntington Canyon No. 4 Mine is an existing operation, for

which no major additional surface disturbances presently are

planned,. Therefore, the nitigation and management plans

focus on minimizingr impacts related to continued rnining

activities and facilitating rapid return of the site to

suitable habitat after decommissioning.

Many of the nitigation and impact avoidance procedures

utilized in the following sections have been drawn from

information provided to Beaver Creek Coal company by DWR

(1981b).  A number of these measures also were proferred by

Beaver Creek CoaI Company in their interim submittal to

DOGM, which r4/as prepared prior to receipt of DWRrs document.

DWR (l-981b) emphasized three

impact avoidance for the

Huntington Canyon No. 4

protection, reclamation, and

basic aspects to mitigation and

terrestrial habitats at the

Mine: habitat and wildlife

wildlife managrement.

10.5.1 Terrestr ial  Habitats and Wildl i fe

l{abitat protection measures center on avoiding especially

important or sensitive areasr such as Riparian zones, and

not using persistent pesticides, which would dirninish the

long-term health of an ecosystem.

Reclamation is particularly important as a means of

controlling erosion and resotring disturbed areas to

productive wildlife habitat. Beaver Creek plans to use one

or more of the following procedures in achieving the

reclamation goal (1) plantingr a diverse mixture of native

grasses, forbs, and (where appropriate) woody species, (2)

3/rs/84
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l -0 .5 .1  Ter res t r ia l  Hab i ta ts  and Wi ld l i fe  (cont inued)

usingr seedling stock rather than relying so1e1y on seed,s for

trees or shrubs, (3) actual ly transplant ing stock or turf

f rom new disturbed si tes to reclaimed si tes, and (4) leaving

islands of natural  vegetat ion in ne\d disturbed si tes.

Appropriate distr ibut ion of shrubs ( i .e.  grouping) wi l l  be

ut i l ized on a si te-specif ic basis to enhance any benef i ts to

wi ldl i fe species on the mine si te.

An appropriate combination of the above listed practices

shall be employed in the reclamation and revegetation of

this mine-si te to ensure enhancement of wi ldl i fe habitat .

Wildtife management is important for minirnizing harmful-

effects (e.9.,  fencing animals out of  areas containing toxic

substances) and preventing damage to newly reclaimed areas

(e.S.,  excluding large herbivores and possibly control l ing

rodents).  Specif ic types of mit igrat ion, impact avoidance,

and wildlife managenent procedures recommended by DWR

(1981b) and Beaver Creek Coal Company consultants include

the followinq.

L0. 5. l - .  L Mamma1s

For small manrnals, most of which are secretj.ve and have

small home ranges, mitigation will be almost totally related

to habitat protection and reclamation - i.e., ways of

minimizing short- and l-ong-term habitat l-oss. For larger

species, such as biS gErme carnivores and ungulates, the

problem is complicated by their large home ranges, seasonal

movements, and sensitivity to disturbance.

3 /L5/84
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Disturbance-related impacts wiLl be mitigated to a

significant extent by Beaver Creek Coal Company policies

against harassing or hunting wildtife in the permit area.

These policies will continue throughout the operation of the

mine. Further, "employee a\^rareness" programs will specifi-

cal1y inform mine personnel of especially sensitive periods

or habitats, such as deer fawning seasons and areas, bear

dens, cr i t ical  winter areas, and so forth.  Roadki l ls wi l - l

be minirnized by an employee awareness programr'and reminders

a t  c r i t i ca l  seasons (e .9 . ,  la te  w in te r ) .  In  add i t ion '  these

sensitive aspects of the ecosystem will be avoided during

future exploration, operation, and reclamation activities.

Wild1ife, such as deer and elk' couLd potentially be

affeeted by decreased seep and spring flow during the latter

sunrner and fall months if they were the only sources of

water. However, within the daily range of movement,

alternative watering sources are availabl-e. Huntington

Creek lies adjacent to the lease on the eastern boundary.

To the west, hiEher elevations exist where perennial pools

are more likely to occur. If seeps and springs htere

adversely affected by mining act iv i t ies, wi ldl i fe,  such as

deer and elk, may be affected during the latter surmner and

falI months, but the affect would mainly be a ehange in

movement patterns. Thus, the affeets would be more

qualitative rather than guantitative- l{inter movement

patterns should not be affected to as great a deg'ree since

snow would be alrailable as an alternative water source.

However, if springs or seeps are adversely impacted by

subsidence, an effort will- be made to restore or replace the

lost water.  This wi l l  be accomplished by: (1) Attempting

to reopen the previous f low areai or (2) by dedicat ing an

appropriate amount of water rights to develop an alternative

source.
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l -0.  5.  1.  1 Mammals (cont inued)

To ensure successful  permanent revegetat ion, fences wi l l  be

erected around permanent reseeded areas to exclude domestic

grazing. To prevent entanglement of wi ldl i fe,  three-strand,

40-inch, barbed wire fences wi l l  be constructed. Strand

spacing wi l l  be 14 inches, 27 inches and 40 inches above the

ground.. This fonn of fence wil-I allow for the passage of

wildlife without entanglement or disturbance to migratory

patterns.

1 0 .  5 .  1 . 2  B i - r d s

Like small mammals, songbirds and other small species are

most sensit ive to habitat  loss, an mit igat ion wi l l  therefore

focus of habitat  protect ion and reclamation. fn addit ion,

act ive nests or nest t rees wi l l  not be disturbed.

For raptors and gamebirds, which like large mammals are more

wide-ranging and susceptible to disturbance, an employee

awareness program will ensure that active nests or other

"crucial-cr i t ical"  use ares are avoided during the sensit ive

season and that the birds are not harassed or killed. The

potential raptor electrocution hazard posed by some

powerl ine pole conf igurat ions has been determined by U.S.

Fish and Wil-dlife Service raptor biologist Ron Joseph to not

require corrective modification as long as raptor mortality

cont inues not to occur (see Sect ion l -0.4 above).

Cliffs within the permit area will be protected from subsi-

dence based on the followinq criteria:

(1) Lo\{er cliffs along the Mill Fork Canyon are within the

Star Point Sandstone, which is below and outside of the area

to be mined; and

3/rs/84

t  0 -67



!4ining and Reclamation Plan
Huntington Canyon No. 4 Mine Permit Application

L 0 . 5 . 1 . 2  B i r d s  ( c o n t i n u e d )

(2) The upper, or higher cliffs within the permit area are

within the Castlegate Sandstone Unit which is typically 8OO'

- 1200' above the upper seam in the area. Outcrops of this

unit are very linited within th permit area, and. although

subsidence is possible here, it is very unlikely due to the

massive overburden and the lirnited exposure on the property

(see Sec.  3 .4 .8 .2  fo r  fu r ther  d iscuss ion  on  subs idence) .

(3) No further mining is anticipated directly below any of

the identified golden eagle nesting sites, and no further

surface disturbance is anticipated for this operation;

therefore, no mitigation plans are proposed for these sites

at this t ime.

In the event that nests are impacted or lost due to

subsidence, Beaver Creek Coal Company will nitigate the loss

through: (1) Replacement of nests i Q) establ-ishment of

al ternate nest s i tesi  cr (3) such other si te-specif ic

measures as agrreed upon between U.S.f .w.S. and Beaver Creek

CoaI Companv.

10 .5 .1 .3  Rept i les  and Amphib ians

Besides minimizing habitat loss and restoring native

vegetation, the principal mitigation measures for reptiles

wi l l  be to avoid ki l l ing individuals and to not disturb or

destroy snake dens, amphibian breeding pondsr drld other

sensit ive use areas.
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l-0.5.2 Aquatic Habitats and. Organisms

Habitat loss or deterioration of the l"liIl- Fork aguatie

ecoslzstem has been lirnited to the stream and constructing

sediment ponds to protect the strean from an increased

sediment load from the mine affected area. Additional

details of these procedures for protecting MilI Fork are

prov ided in  Sec t ions  3  .2 .8  ,  3  .2 .9  ,  and 7  .2 .3  o f  the  rn ine

permit  appl icat ion.
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10.5.2 Aquatie Habitats and Organisms (continued)

As stated in Section 10.3.2.6' fish individuals may move into the
smaller tributaries of Huntington creek during periods of peak
runoff. Otherwise, it is doubtful those tributaries within the lease
would sustain fish populations. A decrease in the flow attributed
to seeps and springs would not affect any fish that may have
migrated into the tributaries sinee, at the time of migration, seeps
and springs do not contribute a substantial percentage to base flow.
The percentage that seeps and springs contribute to base flow
inereases as the summer season progresses as runoff from snow-
melt deereases.

10.6 Stream Buffer Zone Determination

Beaver creek coal company has committed to maintaining a 100 ft
buffer zone along Mill Fork. This approach is expected to ensure
that the stream ehannel and adjaeent riparian vegetation will
remain free of physical disturbanee by the eontinued mining
operation.

10.7 Fish and Wildlife Monitoring

Beaver creek coal company will conduet a wildufe monitoring
program throughout the operational life of the Huntington canyon
No- 4 Mine. The monitoring program will utilize tjre services of a
full-time environmental specialist and, as neeessary, professional
consultants to evaluate the ongoing sueeess of operational mitiga-
tion measures, ensure that threatened or endangered speeies and
sensitive or eritieal use areas remain undisturbed by future activi-
ties' deal with any unforeseen difficulties whieh might arise, and
partieipate in reclamation efforts upon completion of the project.
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1,0.7 F ish and Wi ld l i fe  Moni tor incr (continued)

One aspect of the nonitoring program continues to be
perfonned by Beaver Creek CoaI Cornpany: (L) rnonthly
inspections of specific stat,ions along MitI Fork to
nonitor sediment load. Routine report,ing by coal haulage
personnel of any roadkills along the access corridor was
also a part of the monitoring program when the site was
active; however, as of April, L99or Do road kil ls have
been reported, nor were any known to have occurred on the
MilI Fork Road since the original permit was issued in
1-984. Since coal haulage no longer occurs from this
mine, and the road is publ ic (U.S. Forest  Service),
monitoring and reporting of road kil ls wiII no longer be
conducted.

Observations of any threatened or endangered species,
not previously reported on the permit area, wil l be
reported to the proper regulatory authorities.

04 /3O/eO
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Appendix

Table 10-8

MAMMALS IN THE HUNTINGTON CANYON NO" 4 MINE STUDY AREA

EMERY COUNTY, UTAH (1980-1981)

Speeies

SORICIDAE
Northern Water Shrew

Sorex palustris
Merriamrs Shrew

S. merriami
Vagr6ffi

S. vagrans
Masked Shrew

S. cinereus
ousffiiffi-

S. obseurus

YESPERTILIONIDAE
Little Brown Myotis

Mvotis lucifusus-
Small-footed Mvotis

M. leibii
mng:@ilnnyotis

Long-ear.ilTyotis

Status

potential

potential

Iikely

likely

likely

Relative
Abundanee*

uneommon

uncommon

eommon

eommon

common

eommon

uneommon

common

eommon

uneommon

uneommon

eommon

eommon

eommon

eommon

Habitat
Preference*

riparian

ubiquitous

riparian, meadows

moist sites

eonifers, meadows

eaves, riparian

eaves, eliffs

eliffs, trees

eonifers

eaves, eliffs

eaves

eaves, eliffs

eonifers

eaves, eliffs

eaves, eliffs

M. evotis
Frinffi-M$Tis

M. thvsanodes
Yuma Myotis

M. vumanensis
+

California Mvotis
M. catf6rnieus

silveFTiffil-
Lo.sionyeteris noetivagans

Western Pipistrelle
Pipistrellus hesDerus

Big Brown Bat
Ftesieus fuseus

likely

likely

likely

likely

likely

likely

likely

likely

likely

likely

*Ineludes onsite observation and DWR regional information.

M. vol,ans
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Table 10-8 (continued)

Speeies

VESPE RTILIONIDAE (continued)
Red Bat

Lasiurus borealis
uoarflnat--

L. cinereus
westEifr-Bi$ffied Bat

Plecotus townsendii

LEPORIDAE
White-tailed Hare

Lepus townsendii
Snowshoe Hare

L. amerieanus
BtaeFGii&lTiEiil

L, californicus
tttoun6-66iEil

Sylvilagus nuttallii
Desert Cottontail

S. audubonii

SCIURIDAE
Red Squirrel

Tamiasciurus hudsonicus
noctffi

Spermophilus variegatus
Uintah Ground Squirrel

S. armatus
Cota6:t6Ti& Ground Squirrel

S. lateralis
Northffiffi! Squimel

Yellow-bellied Marmot
Marmota flaviventris

f,eaSffi
Eutamius minimus

uintffi
E. umbrinus

cuffriFffir
E. dorsalis

Status

likely

Iikely

Iikely

potential

likely

potential

observed

potential

observed

observed

observed

observed

potential

likely

observed

observed

likely

Relative
Abundance

uncommon

uneommon

eommon

eommon

eommon

common

eommon

eommon

eommon

eommon

common

eommon

eommon

eommon

eommon

eommon

common

Habitat
Preferenee

eonifers, riparian

conifers, riparian

eaves, eliffs

sagebrush, grassland

eonifers, aspen

sagebrush, grassland

eonifers, pinyon/juniper

sagebrush, pinyon/juniper

eonifers

ubiquitous

dry meadows

ubiquitous

eonifers

roeky areas

ubiquitous

ubiquitous

pinyon/juniper
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Table 10-8 (continued)

Statw

present

potential

potential

potential

likely

Iikely

likely

likely

likely

likely

likely

Iikely

Iikely

Species

GEOMYIDAE
Northern Pocket Gopher

Thomomys talpoides
Valley Pocket Gopher

T. bottae

HETEROMYIDAE
Great Basin Pocket Mouse

Perognatuus parvus
Ordrs Kangaroo Rat

Dipodomys ordii

CASTORIDAE
Beaver

Castor eanadensis

CRICETIDAE
Western Harvest Mouse

Reithrodontomys megalotis
Deer Mouse

Peromyseus maniculatus
Canyon Mouse

P. erinitus
Brusffii6ii3e-

P. boylii
Pinyon Mouse

P. truei
Bushffiffi Woodrat

Neotoma cinerea
Muskrat

Ondatra zibethicus
wteaffi

Microtus pennsylvanieus
Mountain Vole

M. montanus
nienifrsoiffiG

potential eommon

potential common

Relative
Abundance

common

eommon

eommon

eommon

abundant

eommon

eommon

eommon

eommon

eommon

common

eommon

common

Habitat
Preferenee

meadows

meadows

pinyon/juniper

pinyon/juniper

aquatie

sagebrush, SrasstanO I
ubiquitous

roelqy areas

brushlands

pinyon/juniper

ubiquitous

aquatie

meadows

meadows

meadows
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Tabte 10-8 (eontinued)

Speeies

CRICETIDAE (continued)
M. riehardsoni

tong:liffid:V6iil
M. longieaudus

MURIDAE
Norway Rat

Rattus norvegieus
House Mouse

Mus museulus

ZAPODIDAE
lfestern Jumping Mouse

Zapus prineeps

ERETHIZONTIDAE
Poreupine

Erethizon dorsatum

CANIDAE
Coyote

Canis latrans
Reo F&--

Vulpes vulpes
Gray Fox

Urocyon einereoargenteus

URSIDAE
Btrack Bear

Ursus amerieanus

PROCYONIDAE
Ring-tailed Cat

Bassariscus astutus
Raccoon

Proeyon lotor

likely eommon

observed eommon

potential

potential

present

likely

Ikely

likely

potential

present eommon

Status

likely common

Relative
Abundanee

eommon

common

eommon

eommon

eommon

eommon

irregular

Habitat
Preference

meadows, brushland

mine areas

mine areas

riparian, meadows

wooded areas

ubiquitous

ubiquitous

riparian, eonifers

ubiquitous

riparian, brushland

riparian
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Species

MUSTELIDAE
Short-tailed Weasel

Mustela erminea
Long-:Gl n-FAGi-

M. frenata
Mink-

M. vison
nnart6--

Martes eaurina
hrotvEffie--

Gulo luseus
Ba0gf--

Taxidea taxus
spottffit<-

Spiloeale putorius
strip6tffi-

Mephitis mephitis

FELIDAE
Bobeat

Lynx rufus

FELIDAE (eontinued)
Canada Lynx

L. eanadensis
uougar

Felis eoneolor

CERVIDAE
Mule Deer

Odoeoileus hemionus
MoosF

Alees alces
Ameii&i-.F

Cervus elaphus

Permit Applieation

Table 10-8 (continued)

Status

potential

Iikely

potential

likely

potential

potential

likely

Iikely

potential

Iikely

observed

potential

observed

present eommon

Habitat
Preference

ubiquitous

ubiquitous

meadows, riparian

eonifers

eonifers, aspen

sagebrush, grasslands

riparian, brushlands

ubiquitous

ubiquitous

eonifers, aspen

ubiguitous

ubiquitous

meadows, aquatic

ubiquitous

Retrative
Abundanee

uneommon

common

uncommon

uneommon

rare

eommon

eommon

eommon

rare

uneommon

eommon

uneommon

eommon
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Appendix

Table 10-9

BIRDS IN THE HUNTINGTON CANYON NO. 4 MINE STUDY AREA

EMERY COUNTY, UTAH (L980-L9SL)

Species

PODICIPEDIDAE
Pied-billed Grebe

Podilymbus podieeps

ANATIDAE
Mallard

Anas platyrhynchos

Green-winged Teal
A. erecca

Blue-winged Teal
A. discors

CATHARTIDAE
Turkey Vulture

Cathartes aura

ACCIPITRIDAE
Goshawk

Aceipiter gentilis

Sharp*hinned Hawk
A. striatus

Cooperts Hawk
A. eooperii

Status

potential,
summer

potential,
summer

potential,
summer

potential,
summet

observed,
summer

observed,
resident

observed,
resident

potential,
resident

Relative
Abundance

uneommon

uneommon

uneommon

uncommon

uneommon

common

uneommon

Habitat
Preferenee

wet areas

wet areas

wet axeas

wet areas

conifers, aspen

wooded areas

wooded areas

uncommon ubiquitous

*Ineludes onsite observation and DWR regional information.
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Table 10-9 (eontinued)

Status

observed,
resident

likely,
summer

likely,
winter

observed,
resident

potential,
winter

likely,
resident

potential,
migrant

potential,
winter

observed
resident

Speeies

AC CIPITRIDAE (eontinued)
Red-tailed Hawk

Buteo jarnaicensis

Swainsonrs Hawk
B. swainsoni

Rough-legged Hawk
B. Iagopus

Golden Eagle
Aquila chrysaetos

Bald Eagle
Haliaeetus leueocephalus

Marsh Hawk
Cireus eyaneus

FALCONIDAE
Prairie Falcon

Faleo mexieanus

Peregrine Falcon
F. peregrinus

Merlin
F. eolumbarius

Ameriean Kestrel
F. sparverius

potential, uneommon
resident

Relative
Abundance

eommon

uneommon

uneommon

uneommon

irregular

uneommon

irregular

uncommon

uneommon

Habitat
Preferenee

ubiquitous

ubiquitous

ubiquitous

ubiquitous

ubiquitous

open areas

oPen areas

open areas

open areas

open areas
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Ruffed Grouse
Bonasa umbellus

Table l0-9 (continued)

Relative Habitat
Species Status Abundance Preference

TETRAONIDAE
Blue Grouse likely, eommon eonifers, aspen

Dendragapus obseurus resident

potential, eommon aspen, brushlands
resident

Sage Grouse potential, uneommon sagebrush
Centroeercus urophasianus resident

PHASIANIDAE
california Quail potential, eommon brushlands

Lophortyx ealifornieus resident

chukar Partridge potential, eommon rocky areas
Aleetoris ehukar resident

Ring-necked Pheasant potential, eommon agrieultural
Phasianus colehicus resident

ARDEIDAE
Great Blue Heron potential, uneommon wet areas

Ardea herodias summer

Snowy Egret potential, irregular wet areas
Egretta thula summer

Btraek-crowned Night Heron potential, irregular wet areas
Nycticorax nyeticorax summer

GRUIDAE
Sandhill Crane potential, irregular meadows

Grus eanadensis migrant
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Table 10-9 (continued)

Speeies

RALLIDAE
Sora Rail

Porzana carolina

Status

Ameriean Coot
Fuliea amerieana

SCOLOPACIDAE
Common Snipe

Capella gallinago

Spotted Sandpiper
Actitis maculata

PHALAROPODIDAE
Wilsonrs Phalarope

Steganopus trieolor

Northern Phalarope
Lobipes lobatus

COLUMBIDAE
Band-tailed Pigeon

Columba faseiata

Mourning Dove
Zenaida macroura

CUCULIDAE
Yellow-billed Cuekoo

Coeeyzus americanus

potential,
resident

potential,
summer

potential,
resident

potential,
resident

potential,
migrant

potential,
migrant

potential,
summer

observed,
migrant

potential,
summer

Relative
Abundanee

uneommon

uncommon

uncommon

uneommon

uneommon

uneommon

irregular

irregular

Habitat
Preference

meadows

wet areas

meadows

wet areas

wet areas

wet areas

brushland

ubiquitous

irregular rlpaflan
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Species

STRIGIDAE
Screech Owl

Otus asio

Fl,ammulated Owl
Otus flammeolus

Great Horned Owl
Bubo virginianus

Pygmy Owl
Glaueidium gnoma

Long-eared Owl
Asio otus

Permit Applieation

Table l0-9 (eontinued)

Status

present,
resident

potential,
resident

observed,
resident

potential,
resident

likely
resident

potential,
resident

potential,
resident

potential,
resident

observed,
summer

potential,
summer

observed,
summer

Short-eared Owl
A. flammeus

Saw-whet Owl
Aegolius aeadieus

CAPRIMULGIDAE
Poor-will

Phalaenoptilus nuttalli

Common Nighthawk
Chordeiles minor

APODIDAE
Bl,ack Swift

Cypseloides niger

White-throated Swift
Aeronautes saxatalis

Relative
Abundance

uneommon

irregular

eommon

irregular

common

uneommon

irregular

uneommon

uneommon

uncommon

eommon

Habitat
Preference

riparian

eonifers

ubiquitous

wooded areas

wooded areas

open areas

conifers

wooded areas

ubiquitous

roclqy areas

rocky areas
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Hairy Woodpecker
Picoides villosus

Downy Woodpecker
P. pubeseens

Table 10-9 (continued)

Speeies

TROCHILIDAE

Relative Habitat
Status Abundance Preference

Blaek-ehinned Hummingbird observed, uneommon brushlands
Archiloehus alexandri summer

Broad-tailed Hummingbird observed, eommon ubiquitous
Selasphorus platycereus summer

Rufous llummingbird likely eommon ubiquitous
Selasphorus rufus summer

Calliope Hummingbird likely, eommon eonifers, aspen
Stellula ealliope summer

ALCEDINIDAE
Belted Kingfisher potential uneommon aquatic

Megaceryle aleyon resident

PICIDAE
Common Flieker observed, common wooded areas

Colaptes auratus resident

Yellow-bellied Sapsucker observed, eommon riparian, aspen
Sphyrapieus varius resident

IViliamsonts Sapbueker observed, uneommon aspen, conifers
S. thyroideus summer

observed, eommon eonifers, aspen
resident

obseved, eommon riparian, a.spen
resident

Northern Three-toed woodpeeker likely, uneommon eonifers
P. tridaetylus resident
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Table l0-9 (eontinued)

Speeies

TYRANNIDAE
Eastern Kingbird

TYrannus tyrannus

Western Kingbird
T. verticalis

Cassinrs Kingbird
T. voeiferans

Ash-tiroated Flycateher
Myiarehus eineraseens

Willow Flyeatcher
Empidonax traillii

Hammondrs Flyeateher
E. hammondii

Dusky Flyeatcher
E. obserholseri

Gray Flyeatcher
E. wrightii

Western Flyeatcher
E. diffieilis

Olive-sided Flycateher
Nuttallornis borealis

IYestern Wood Pewee
Contopus sordidulus

Sayfs Phoebe
Sayornis saya

observed, common
summer

Status

potential,
summer

likely,
summer

potential,
summer

observed,
summer

observed,
summer

observed,
summer

potential,
summer

observed,
summer

observed,
summer

likely,
resident

Relative
Abundance

eommon

eommon

uncommon

uneommon

uneommon

eommon

irregular

eommon

eommon

uneommon

Habitat
Preference

agrieultural

pinyon/juniper

pinyon/juniper

pinyon/juniper,
riparian

riparian

eonifers

aspen, brushlands

dry wooded areas

moist wooded areas

eonifers

open areas

observed, uncommon
summer
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Table 10-9 (eontinued)

Status

potential,
resident

observed,
summer

observed,
summer

potential,
sumrner

potential,
summer

observed,
summer

potential,
summer

observed,
resident

potential,
resident

potential,
resident

Speeies

ALAUDIDAE
Horned Lark

Eremophila alpestris

HIRUNDINIDAE
Violet-green Swallow

Taehyeineta thalassina

Tree Swallow
Iridoprocne bieolor

Rough-winged Swallow
Stelgidooterlx ruficollis

Barn Swallow
Hirundo rustiea

Cliff Swallow
Petrochelidon pyrrhonota

Purple Martin
Progne subis

CORYIDAE
Steller's Jay

Cyanocitta stelleri

Gray Jay
Perisorius eanadensis

Scrub Jay
Apheloeoma coeruleseens

Relative
Abundanee

uneommon

eommon

eommon

eommon

eommon

common

uneommon

eommon

irregular

eommon

Habitat
Preferenee

open areas

wooded areas

wooded areas

wet areas

ubiquitous

roclgr areas

open forests

eonifers, aspen

eonifers

pinyon/juniper
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Tab1e 10-9 (continued)

Status

observed,
resident

observed,
resident

likely

observed,
resident

observed,
resident

observed,
resident

observed,
resident

observedo
resident

likely,
resident

observed,
resident

Speeies

CORVIDAE (eontinued)
B1aek-billed Magpie

Piea pica

Common Raven
Corvus eorax

Common Crow
C. brachyrhynehos

Pinyon Jay
Gym norhinus eyanoeephalus

Clarkts Nutcracker
Nueifraga eolumbiana

PARIDAE
Black-eapped Chiekadee

Parus atricapillus

Mountain Chiekadee
P. gambeli

Plain Titmouse
P. inornatuq

Bushtit
psaltriparus minimus

SITTIDAE
White-breasted Nuthatch

Sitta carolinensis

Relative
Abundance

uneommon

eommon

imegular

eommon

eommon

eommon

eommon

uncommon

eommon

eommon

Habitat
Preferenee

ubiquitous

ubiquitous

ubiquitous

pinyon/juniper

eonifers

wooded areas

conifers, aspen

pinyon/juniper

pinyon/juniper

wooded areas
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Speeies

SfTTIDAE (continued)
Redtreasted Nuthateh

S. canadensis

Pygmy Nuthateh
S. pygmaea

CERTHtrDAE
Brown Creeper

Certhia familiaris

CINCLIDAE
Dipper

Cinclus mexicanus

TROGLODYTIDAE
House Wren

Troglodytes aedon

Roek Wren
Salpinetes obsoletus

Canyon Wren
Catherpes mexieanus

Bewiekrs Wren
Thryomanes bewiekii

Marsh Wren
Cistothorus palustris

Permit Application

Table l0-9 (eontinued)

observed,
summer

observed,
resident

observed,
resident

potential,
resident

potential,
migrant

Status
Relative
Abundance

observed, uneommon
resident

observed, uneommon
resident

observed, eommon
resident

potential, uneommon
resident

common

abundant

uneommon

eommon

irregutrar

Habitat
Preferenee

conifers

eonifers

wooded areas

riparian

aspen, conifers

roeky areas

roclqy areas

pinyon/juniper

wet meadows
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Table l0-9 (eontinued)

Species

MIMIDAE
Mockingbird potential, imegurar brushlands

Mimus polyglottos migrant

Gray Catbird observed, uneommon riparian
Dumetella earolinensis summer

Sage Thrasher potential, eommon sagebrush
Oreoscoptes montanus resident

TURDIDAE
American Robin observed, common ubiquitous

T\rrdus migratorius resident

Hermit Ttrrush observed, eommon conifers
Catharus gattatus summer

swainsonts Thrush observed, uncommon riparian, aspen
C. ustulatus summer

Veery fkely, uneommon riparian
C. fuseenscens summer

Mountain Bluebird observed, uneommon open woodlands
Sialia currucoides resident

Relative Habitat
Status Abundance Preferenee

Western Bluebird
S. mexicana

potential, uneommon open woodlands
resident

Townsendts Solitaire observed, eommon wooded areas
Myadestes townsendi resident
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Table l0-9 (eontinued)

Species

SYLVtrDAE
Blue-gray Gnateatcher

Polioptila caerulea

Golden-crowned Kinglet
Regulus satrapa

Ruby-erowned Kinglet
R. calendula

BOMBYCILLIDAE
Bohemian Waxwing

Bombyeilla garrulus

Cedar Waxwing
B. eedrorum

LANtrDAE
Northern Shrike

Lanius exeubitor

Loggerhead Shrike
L. ludovicianus

STURNIDAE
Starling

Sturnus wlgaris

VIREONIDAE
Solitary Yireo

Vireo solitarius

I{arbling Vireo
Y. gilvus

Status

observed,
summer

likely,
resident

observed,
resident

likely,
winter

likely,
winter

likely,
winter

likely,
resident

potential,
resident

observed,
summer

observed,
summer

Belative
Abundanee

uncommon

uneommon

eommon

uncommon

uneommon

uncommon

eommon

uneommon

eommon

Habitat
heference

pinyon/juniper

conifers

wooded areas

ubiquitous

ubiquitous

open areas

open areas;

open conifers

aspen, riparian

eommon agricultural
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Table 10-9 (eontinued)

Speeies

PARULIDAE
Orange-erowned Warbler

Vermivora celata

Nashville Warbler
V. ruficapilla

Virginiars Warbler
V. virginiae

Yellow Warbler
Dendroica petechia

Yellow-rumped Warbler
D. eoronata

Blaek-throated Gray Warbler
D. nigreseeng

Townsendts Warbler
D. townsendi

MaeGillivray's Warbler
Oporornis tolmiei

Common Yellowthroat
Geothylpis triehas

Yellow-breasted Chat
Ieteria virens

IYilsonfs Warbler
Wilsonia pusitla

Ameriean Redstart
Setaphaga ruticilla

Status

observed,
summer

likely,
migrant

likely,
summer

observed,
summer

observed,
summer

observed,
summer

likely,
migrant

observed,
summer

likely,
summer

likely,
summer

observed,
summer

likely,
migrant

Relative
Abundanee

uncommon

uneommon

eommon

common

eommon

uneommon

uncommon

uneommon

uneommon

eommon

eommon

uneommon

Habitat
Preference

wooded areas

riparian, brushlands

riparian, brushlands

riparian

conifers, riparian

pinyon/juniper

conifers

ripariann brushlands

wet areas

riparian, brushlands

riparian

riparian
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Speeies

PLOCEIDAE
House Sparrow

Passer domestieus

Permit Application

Table 10-9 (eontinued)

Status

potential,
resident

potential,
resident

potential,
rnigrant

potential,
resident

potential,
resident

potential,
migrant

likely,
resident

Iikely,
summer

observed,
summer

ICTERIDAE
Western Meadowtrark

Sturnella neglecta

Yellow-headed Btraekbird
Xanthoeephalus
xanthoeephalus

Red-winged Blaekbird
Agelaius phoenieeus

Brewerts Blackbird
Euphagus cyanocephalus

Common Grackle
Quiscalus quiscul,a

Brown-headed Cowbird
Molothrus ater

Northern Oriole
Ieterus galbula

THRAUPIDAE
IVestern Tanager

Piranga ludovieiana

Relative
Abundancs

eommon

uneommon

uneommon

uneommon

uneommon

irregular

uneommon

eommon

eommon

Habitat
Preference

ag:rieultural

oPen areas

wet areas

wet areas

agrieultwal

agricultural

wooded areas

riparian

wooded areas
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Ameriean Goldfinch
Carduelis tristis

Relative Habitat
Status Abundance Preferenee

Iikely, eommon riparian, agricultural
resident

Table l0-9 (eontinued)

Species

FRINGILLIDAE
Blaek-headed Grosbeak observed, eommon riparian, brushlands

Pheuetieus mel,anocephalus summer

Evening Grosbeak likely, uneommon wooded areas
Hesperiphona vespertina resident

Lazuli Bunting likely uncommon riparian
Passerina amoena summer

krdigg Bunting potential irregutrar riparian
P. eyanea summer

House Fineh likely, uneommon ubiquitous
Carpodacus mexicanus resident

Cassinrs Fineh observed, uneommon eonifers
C. eassinii resident

Pine Grosbeak likely, uncommon eonifers
Pinieola enucleator resident

Rosy Finch likely, irregular ubiquitous
Leueostiete aretoa winter

Lesser Goldfineh likely, eommon riparian, brushlands
C. psaltria resident

Pine siskin observed eommon eonifers, riparian
C. pinus resident

Red Crossbill observed, eommon eonifers
Loxia curvirostra resident
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Speeies

FRINGILLIDAE (continued)
Rufous-sided Towhee

Pipilo erythrophthalmus

Green-tailed Towhee
P. chlorura

Dark-eyed Juneo
Juneo hyemalis

Gray-headed Junco
J" eaniceps

Savannah Spanow
Passerculus sandwichensis

Vesper Sparrow
Pooeeetes gramineus

Lark $arrow
Chondestes grammaeus

Btrack-throated Sparrow
Amphispiza bilineata

Sage Sparrow
A, belli

Tlee Spamow
Spizella aborea

Chipping Sparrow
S. passerina

Brewerrs Spanow
S. breweri

Permit Applieation

Table l0-9 (eontinued)

Status

observed,
resident

observed,
summer

observed,
winter

observed,
resident

potential,
summer

potential,
summer

potential
summer

potential,
summer

potential
summer

likely,
winter

observed,
summer

potential
summer

Habitat
Preference

riparian

brushlands

ubiquitous

conifers, aspen

wet meadows

open areas

brushlands

brushlands

sagebrush

brushlands

eonifers

sagebrush

Relative
Abundance

uneommon

eommon

eommon

eommon

uneommon

uncommon

uneommon

uneommon

uncommon

uneommon

eommon

irregular

L
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Table l0-9 (eontinued)

Status

potential,
winter

observed,
resident

potential,
resident

Iikely,
resident

observed,
resident

Speeies

FRINGILLIDAE (eontinued)
Harrist Sparrow

Zonotrichia querula

White-erowned Sparrow
Z" leucophrys

Fox Sparrow
Z. iliaea

Lineolnrs Sparrow
Melospiza lineolnii

Song Spanow
M. melodia

Relative
Abundanee

irregular

eommon

irregular

uneommon

eommon

Habitat
Preferenee

brushland, riparian

conifers, riparian

riparian

wet meadows

riparian
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o

Appendix

Table 10-10

REPTILES AND AMPHIBIANS IN THE HUNfiNGTON CANYON

NO. 4 MINE STUDY AREA, EMERY COUNTY, UTAH (L980-8L)

Species

AMBYSTOMATIDAE
Tiger Salamander

Ambystoma tigrinum

PELOBATIDAE

Relative Habitat
Status* Abundanee* Preference

likely eommon aquatie

Great Basin Spadefoot Toad likely eommon ubiquitous
Saphiopus intermontanus

BUFONIDAE
Western Toad

Bufo boreas
wood8ffi64?i

B. woodhousei

potential uneommon ubiquitous

Iikely eommon ubiquitous

HYLIDAE
Western Chorus Frog likely eommon aquatie, wet meadows

Pseudaeris triseriata

RANIDAE
Leopard Frog likely eommon aquatie

Rana pipiens

IGUANIDAE
Collared Lizard likely eommon rocky areas

Crotaphytus eollaris
Leopard Lizard potential eommon roeky areas

C. wislizenii
F'ast6iiilFilcqlizard likely eommon roeky areas

Seeloporus undul,atus
Sagebrush Lizard potential common brushland

S. graeiosus
Tree Lizard likely eommon brushland

Urosaurus ornatus

*Includes onsite observation and DWR regional information.
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Table 10-10 (eontinued)

Speeies

IGUANIDAE (continued)
Side-blotched Lizard

Uta stansburiana
Srrortffi

Phryonosoma douglassi

TEIDAE
Western Whiptail

Chemidophorus tigris

BOIDAE
Rubber Boa

Charina bottae

COLUBRIDAE
Striped Whipsnake

Mastieophis taeniatus
Raeer

Coluber constrictor
Ringffi

DiadoPhis Punctatus
Bullsnake

Pituophis melanoleueus
Milk Snake
_ Iampropeltis triangulatum
Sonora Mountain Kingsnake

IVanderingGarter Snake
Thamnophis elesans

Common Garter Snake
T, sirtalis

NishIffi;t-
Hypsiglena torquata

CROTALIDAE
Western Rattlesnake

Crotalus viridis

Status

potential

potential

likely

likely

potential

likely

potential

potential

likely

potential

potential

Iikely eommon

likely eommon

Relative
Abundanee

eommon

eommon

eommon

eommon

irregular

eommon

irregular

irregular

eommon

irregular

eommon

eommon

Habitat
Preferenee

open areas

open areas

open areas

ubiquitous

ubiquitous

open areas

moist areas

ubiquitous

ubiquitous

wooded areas

ubiquitous

moist areas

brushlands

roclqy or open
areas
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Section 11

CLIMATOLOGY A}ID AIB QUAI,ITY

11.1 Existing Enviroqment

11.1.1 Climate

the climate of the Priee, utah area is varied and strongly
influenced by topography. The climatic can be characterized as
aeid, specifically dry eontinental. The prevailing loeal low-level
meteorologieal influences are mountain-valley breeze systems.
The low amount of annual preeipitation is a result of the sierra
Nevada and cascade Ranges whieh aet as natural barriers and
prevent moist maritime air from the North Pacifie from reaehing
the interior basins to the east,

on a more local scale the wasatch Mountains to the west of casile
valley and the Tavaputs Plateau to the north provide a sher.ter
from storms assoeiated with westerly and northerry winds. Areas
on the lee side of the wasateh Range generally receive less than L0
inches of precipitation annually.

Tables 11-1 and LL-? contain monthly and annual totars of
temperature and preeipitation, respeetively, for four stations:
Hiawatha, Soldier Summit, Emery and Priee. Average annual
temperature at Emergy and Price are 46.ZoF and 49.6oF,
respeetively. T?re temperature ranges from a mean minimum
monthly value of 24.OoF for Emery and 23.3oF for price in January
and a mean maximum in July of 68.4oF for price in January and a
mean maximum in July of 68.4oF at Emery and ?4.BoF at price.

Annual precipitation averages 7.22 inches at Emery and g.zs inches
at Price. At Hiawatha and soldier surnmit January is the eoldest
month (Zg.tof and 1?.4oF, respeetively) anO JuIy the warmest
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Table 11-1
1

MEAN MONTHLY TEMPERATURES (:F) 1931-1955'

Location
Elevation

(feet) Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec Annual

Hiawatha

Soldier Summit

Emery

Price

Castle Dale

Femon

?,230

7  ,477

6 ,  200

5 ,  569

5 ,  690

5 ,  925

23.1 .  26 .6  33 .  5  45  .7  52 .  6

17 .4  20 .3  27 .6  37 .6  46 .1

24 .0  28 .2  36 .3  45 .6  53 .7

23 .3  29 .6  39 .2  49 .5  58 .6

Annual mean temperature = 45.8oF

Annual mean temperature = 4?.?oF

61" .  6

53 .3

6L .  3

66 .9

69 .4  67  . 2

61 .4  59 .  I

68 .4  66 .2

74 .3  72 .2

60.3  48 .6

52 .3  42 .0

59 .3  48 .7

64 .4  52 .1

34.  1  26 ,L  45 .7

28 .  6  21 .0  39 .0

35 .5  27  .0  46 .2

3? .0  27 .8  49 .6
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Table 1L-2

MEAN MONTHLY PRECIPITATION (inches) 1931-19552

Location
Elevation

(feet) Jan Feb Mar May Jun JulApr Aug sep Oet Nov Dec Annual

Hiawatha

Soldier Summit

Emery

Price

Castle Dale

Ferron

1 .00  0 .85

1 .69  1 .  54

0 .5L  0 .38

0 .74  0 .59

0 .  99  I . 27

0 .98  L .24

0 .  ?3  0 .76

0 .83  0 .91

0 .73  1 .0?  12 .98

1 "20  1 .67  15 .92

0 "  32  0 .58  7  . 22

0 .48  0 .96  9 .25

8 .39

7 .92

7,230

7 ,477

6 ,200

5r56?

5,  680

5 ,925

1 .03

t .47

a .47

0 .  69

0 .  83

1 .  11

0 .  36

0 .  61

L .27

1 .36

0 .  80

0 .  95

1 .88

1 .65

t . 26

1.  l -0

1 .04  1 .02

L"04  0 .97

0 .50  0 .55

0 .  66  0 .  ?3
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11.1.1 Climate (eontinued)

(Og.+of and 61.4oF, respectively). Annual preeipitation is higher at

these sites due to their proximity to mountainous terrain (12.98 and

15. 92 inches, respeetively).

winters in tjte area are cold and dry with total snowfa[ averaging
between 10 and 20 inches. The area averages 22b days per year of
elear skies, 105 days partly cloudy, and 35 days cloudy. l]re
growing season ranges from L10 to 135 days.3

Winds are generally Ught to moderate all seasons of the year.
Strongest winds generally oecur in the spring with moderate to
strong southerly flow for several days at a time. Ttre prevailing

Castle Valley area winds are from the north through north-
northwest during autumn, winter and early spring months with a
shift to the south*outheast during last spring and ,u*rn"r.4
Depending on the proximity to the mountain and canyons &
particutrar loeation in Castle Valley may experience pronounced
diurnal wind flow patterns. Daytime flow may be influeneed by
upslope easterly winds caused by greater heating of the eastern
face of tie Wasatch Plateau than in the valley. At night the
northwesterly drainage flow from the mountains to the valley may
prevail. In summarvr no one wind direetion or diurnal wind flow
pattern is applicable for all locations in Castle Valley. The further
a loeation is from a eanyon or mountain tlte weaker the diurnal
wind flow patterns to be expected.

Utah Power and Light Company has recorded eontinuous
meterologieal data at three sites in Huntington Canyon near the
Huntington station Power Ptant. Ttre 1978 wind roses from wild
Horse Ridge, Valley Floor, and Meetinghouse Ridge are contained
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11.1.1 Climate (continued)

in Figures 11-L, 1L-2, and 11"-3, respectively. TIre elevation,

distanee, and direetion of each site from the Huntington Power

Plant (elevation 6,400 feet) follows:

Distance and
Direetion from

Huntington
Power PlantMeteorological Network

Wild Horse Ridge

Valley Floor

Meetinghouse Ridge

Approximate
Elevation

?,500 feet

6,500 feet

71500 feet

2.5 km NNW

2.5 km NW

2.8 km WNW

Relative humidity is highest in the Castle Valley during winter and
lower in summer. fire average relative humidity is 75% and 40% in
winter and summer months, respeetively. Mean annual relative
humidity is 55%.5 As a result of low annual precipitation totals,
low mean annual relative humidity, high percentage of sunshine
(absenee of evaporation rates are expeeted to be rather high in this
ptrateau desert region).

11.J-.2 Air Ruality

Regional impaeG from coal mining operations on partieulate air
quality is expeeted to be minimal due to the rapid fallout of
partieles with distance from the souree and the existence of
relatively small mining operations in Castle Valley. The closest

Class I air quality and visibility proteetion area is the Capitat Reef
National Park. The elosest mining souree to the northern boundary

of Capital Reef is approximately 40 km to the north. Sites such as
Hunter Power Plant, Castle Dale, Huntington Station Power Plant
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11.1.2 Air Quality (continued)

and Price are about 70 km, 80 km, g4 km, and 120 km north-
northeast of the northern most boundary of capital Reef National
Park, respectively.

The regional annual particurate impact from eoal development in
castle valley on capital Reef National park is expected to be less
tjran the class I inerement standard of 10 uglm3. Tab1es 11-3 and
11-4 eontain regional total suspended particulate air quality data
over a five year period from both state of utah and utah power

and Light operated networks, respeetively. Ttre regional annual.
partieulate eoneentration (ineluding background) is generally low at
all sites, exeept for Price, where the annual standard (oo ug/m3)
has been exeeeded each year (19?S-19?S). price represents an
urban monitoring location and higher concentrations are caused by
human activity and traffic on roadways leading to proposed new
mines in castle valley. since price has no major industries located
within or near t}re city, air quality standards are exeeeded as a
result of background sourees such as transported dust.

Reduetion in visibility in casile valley results from Iight seattering
by particles suspended in air. since partieulate coneentration in
castle valley is significant at times, the eontribution of various
partieles was measured by an integrating nephelometer from
August 1970 through August Lg?z. Ttre daily average visual range
was 70 miles. A seanning electron microscope determined the
contribution of various particles to light scattering.

Results were soil dust (03%), soot (a1%), fly ash (B%) and partiele
-; (3%)9. The high pereentage of soil dust indieates that dust is
easily transported throughout the Casile Valley area.
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Table 11-3

STATE OF UTAH TOTAL SUSPENDED PARTICULATE MONITORING

SITES IN CASTLE VALLEYT

Station

Price
(east edge of
College of
Eastern Utah
Campus)

Huntington
Canyon Site
(between
Huntington
Canyon & City
of Huntington)

Cast1e Dale
(about 65 Km
SSW of Price)

Annual 
ff;A$it" 

Mean
Year

19?5
1976
LgT7
1978

L974
1975
19?6
t977
19?8

L977
1978
1979
1980

72
74
69
61 (3/4 year of data reeovery)

22
22
28
34
33 (LlZ year of data recovery)

2 -hour
Maximum

Concentrgtion
Qdlgo)-

181-
306
406
303

183
191
L50
150
150

{,665
170
72r
L25

49
40
44
38

Brceedences of the total suspended particulate 24-hour standard were due to locally
high wind speeds transporting partieulates. Each site had daily Hi-Vol readings,
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Huntington Canyon No. 4 Mine Permit Application

Period of
Observation Station Location

Table 11-4

TOTAL SUSPENDED PARTICULATE READINGS AT JTA'NONS

IN CASTLE VALLEY (OPERATED BY UTAH POWER & LIGHT)8

L974
19?5
1976
L977
L978
r979

1975
1976
L977
1978
L979

19?5
(Aug.-Dee.)
19?6
(.lan.-oee.)
L97T
19?8
19?9

Annual
Geometric^

Mean (mslmJl

25
25
34
34
19
20

L2
16

20
18

Notes and
Comments

1) 6 year average
Geometrie Mean
= 26.2 ug/m3

2) Extreme value
106 uglm3 (19?9)

Site moved from a
location near the
Huntington Canyon
Station Power Plant
up towards Huntington
Canyon in late L974.

Hunter Station, UT
(2-3 miles west
of Power Ptant)

Meetinghouse Canyon, UT
(approximately 1.0 mile
from Huntington Canyon
and WNIY of Huntington
Station)

West Station (West
of eity of Huntington,
UT)

1)39
35

35
30
30

2')

Site moved in
August 1975 from
previous location
in the City of
Huntington to a
site west of tJte
eity where traffic
does not influenee
coneentrations.

Hi-Vol 24-hour con-
centration of 200
ug/m3 in April
1978.

t = National Ambrient Air Quality Standard for maximum Z4-hour primary and

secondary standards are 150 ug/m3 and 60 ug/m3, respeetively.

N = National Ambrient Air Quality Standard for the Annual Geometrie Mean is 60
e

ug/m" for the primary standard"
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Mining and Reelamation Pl,an
Huntington Canyon No. 4 Mine Permit Application

LL.z Effects of Mining Operation on Air Quality

LL.Z.L Estimate of Uneontrolled Emissions

Partieulate matter is the only air pollutant which might degrade

air quality at the mine site. fire particulate rnatter is

predominantly fugitive dust. Inereases in eoneentrations of other

pollutants sueh as sulfur dioxide, nitrogen oxides, carbon monoxide,

and photochemieal oxidants are insignifieant. Estimated

uncontrolled fugitive emissions resulting from eoal handling

sourees and coal haulage operations to and from tJte mine site ere

shown in Table 1L-5.

LL.2.2 Description of Control Measures

Ttre potential for fugitive dust emissions from coal handling is

minimal due to the moisture content of the coal @.4%) and the

water earryover from dust suppression sprays underground. Water

sprays are used on the continuous miner to eliminate eoal dust at

t}te underground face. As eoal is loaded onto the mine conveyor, it

is again sprayed with water for additional dust suppression. The

inherent surfaee moisture of the coal together with the added

water sprays agglomerates the s6nll dust particles and reduces the

potential for fugitive dust emissions. Water control sprays are

estimated to provide between 50 and 75 percent control efficieney.

On tJte surface the coal travels on a eovered eonveyor and down a

covered chute. Ttris eover prevents wind erosion from the

eonveyor which is the major eause of fugitive emissions from

conveying. Ttre eover provides an additional estimated 90% control

efficiency. The coal then drops from the covered chute to the

stockpile. The water carryover from the in-mine dust suppression

06/06/83 LL.Lz
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Table 11-5

Source of Emission

Conveyor
Storage Pile Load-in
Pile Wind Erosion
Pile Loadout
Coal Haulage

Estimated Uncontrolled
Fugitive Emission

(!egs/year)

20"00
1 .04
0 .08
0"12

142 .00
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Mining and Reelamation Plan
Huntington Canyon No. 4 Mine Permit Applieation

LL.2.2 Description of Control Measures (eontinued)

sprays will aid in minimizing the fugitive dust emissions. Some
fugitive dust will be emitted from coal loading by front end roaders
onto the haul trucks.

The limited drop distance of a few feet from the loader bucket to
the truek wilt help minimize dust generation.

The eoal haulage over tjre one mile long, gravel-surfaeed Forest
Serviee aeeess road has a gfeater potential for fugitive dust
emissions than the coal handling sources.

Administrative controls will be applied to prevent haul trueks from
being overloaded and to maintain a striet speed limit not to exceed
25 miles per hour within Milt Fork canyon, These control measures
will aid in reducing tJre fugitive dust potential. hr addition to
watering the road on an as needed basis, a chemical whieh acts as a
dust suppressant and road stabilizer will be applied to the road
surface on an infrequent basis (contingent upon Forest service
approval) to help alleviate the dust produced by traffie. Frequency
of application will be determined by visual observation of the
degree of road dustiness. The amount of watering will be based
upon levels which will control dust but not make the road muddy or
slippery. Watering ean be extended to the loading pad and around
the stoekpile area as needed. Ttre estimated eontrol efficieney of
apptying water and a chemical stabilizer to the road surface is Z5
to 85 pereent. Similar control effieiencies ean be aehieved through
natural elimatie effects sueh as rain, snow, frozen surfaee, and
damp surfaee from dew or frost.
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Huntington Canyon No. 4 Mine Permit Application

LL.2.3 Estimate of Controlled Emissions

As a result of low particulate emissions from mining operations at

No" 4 Mine, both the Utah Bureau of Air Quality and the

Environmental Proteetion Agency have not established any air

quality monitoring network requirements. An estimate of

eontrolled particulate emissions from mining proeesses deseribed in

Seetion tL.4.2 are listed in Table 11-6.

Ttre proposed dust control measures are oipected to reduee

projected coal hautrage emissions from L42 to 26.6 tons per year

and estimated eoal handling emissions from 21.2 to approximately

1"2 tons per year.

LL.2.4 Fstimated Cost of Emission Control

The cost of eonveyor and ehute covers, water spraysr water trucks,

and ehemieal dust suppressants for applieation to the glavel road

surfaee eomprise the major expenditures for the No. 4 l\{ine

emission control prog3am. Placing a dollar value on these various

control measures at this time is difficult sinee not all eontrol

measures have been fully implemented.
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Mining and Reclamation Ptran
Huntington Canyon No. 4 Mine Permit Applieation

Souree of Emission

Conveyor and Chute

Pile Wind Erosion

Pile Loadout

Coal Haulage

Table 11-6

Estimated Fugitive Emissions with
Controls Listed (tons/year)

1.00 (90% - 95% eontrol with eovers
and water spraying of eoal)

0.03 (50% - 75% control with water
sprays)

0.05 (50% - 75% eontrol with water
sprays)

26.60 (gO96 - 85% eontrol with redueed
vehieutrar speed and water applications
and chemieal stabilization of road
surfaee)
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APPENDIX i

}JATER SUPPLY AGREEMENT I.{ITH
THE CITY OF HUNTINGTON



A G R E E H E N T

1IIIS AGREI{EIT entered iuto on this 31 day of

,*, lrlrr , L976, by and between SI.JISHER CO.A.I COI{PA}|T,
tl

a Utah Corporatioa, a:ed HUIiTIIIGTON CIIY, a l.lunicipa.l Corporation;

H I T N E S S E T E :

fItAT bTIEPEAS, S''fIS:IER COAL COl.PtJfy is uncjer."al:ing to ceveiol

ard gut into operation a coal niae in l{i11 Fork Canyon, kncua as

Eueiin6ton Canyoa * I.:ine, in En;ery County, Utah;

-4t{D ri'iiE?gqs, EU!;TII'I3TQN CIIT has received in the past anc ie

now recej.ving a najor poriioa of its culirrary r"'ater supoiy froa a

s5rring ia Little Bear Ca.aliou in the general proxinity of le p:.opcse:

nining operatiod;

AND I/I{EREAS, the p:rtie6 io ."his A6reerneat wish:to coopera-L:

v,,ith each other 60 as to assure that ShtfSHEn COAI, o:reraiioa ui11 not ir

aa3' fianner result in a loss or dirai.oution of the water supply availabie

to tbe CIIY frou tbe spri.ag, do hereby AGRE aad CO!E{AIf! betweel

thenselves a6 follovrs:

L. that SHISSER COAI, COIIPANI shaLl irarnediately ini.tiate

a fu1l-sca1e hy<irologic study of all of the area iavolved in the plan

for the nining ooeratioa at Huntiagton Canyou #+ I'line and the area

associated vith the spriag to be doae by a professionally ack-norrleiseq

h;;drologic en6ineering firra enplo;red by SI?ISHER COA-L, anci aporoveci b;;

HffIII'IGTON CIIY' for the purpose of rieterniniug the possible corsecuences

to the f low of the spring as tbe result of the proposed nioiag operatiol.

2. fnat the CIIT 'dLl.  naintain a f lou meter at the spring

site aad sba1l tale neesureneuts froo tlre sreter on a con',inuing basis

so that arry interference with the uater supply or dirniruatioa i.n the

flor c'n be readily detelnined a.ud the flov figures ar r:leasured shal.L

be stade available to Sh'ISHER COAJ. COMPAIII.

coal extractiou ia tbe Euntington Canyoa ;* Xine.



4" That in the event that SI'JISHER COAI COl'fPAlIf should

encounter eubstantial volur,res of water which may be contributory to

Ilittl.e Bear Spring as a result of the nining operatioa in the Euntingtoa

Canyon #+ Hiue, S}TfSHER COAL wi11, Uithj.n seven (7) daye after such

encounter, ta]<e sUch actioa as is necessary to divert the florr of uater

into the supgly s]rstem of HIIInTNGTON CITY in such a oanner that will

iasure the culiaary quality of ttre r,rater. Upon the failure of SI'JISHR

coAL to r:ndertake such diverting action withia tbe tirne specified,

shtlsHEq agfees to respond in danages at the rate of oI{E ?HOUSAND

(SLrooo.oo) mIJ,AR'S per day urltil such actioa is ta!:en.

5. Ia the event that the ruining operation dininishes or

interferes viih tbe flov of r,rater froo the spring' SI{ISHER COAL

CO:.PA}SI aErees to obtai.n r.rater of a culiDary quaLity fron some otiiel

source and to glace it in the culi{arli $ater slistern of HUllflNcTO}i

cITr i! such quantity and guality as would replenisb the flow that

is 1ost. In tlre event that uiechanical r.rater treatmeut is reo-uired to bring

..he uater up to Utab Statets s"aadards for culinary uaterr the S'r'JISHS

coAL col.E)AI{f agrees to reimburse the cIIT for the coslus of treating

this rrater thru the CIITIS treatmeat plant as long as the iate:rupti'on

contiDue6.

SUISEM COAL CO].IPAI{Y

.4,

4-t ? -J

Bv: /fi ,t,4Y .-U--

EI'NTINGI'ON CITI
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AW4 9 9"a.,,^.*15"-,s',', "{ 5u,-
CERTIFICATE OF AMENDMENT

OF

BEAVER CREEK COAL COHPANY

I, D-.tl'|D S. 
'.1rO-\'SO.\', 

Lt- Gotcnnr/Sccrctmt of State of the Statc

Liraly hcrcbt cutify that duplicate oigituls of Articles of Amad'mcnt to the

--lr!iclc's of Incorlrcration of

BEAVER CREEK COAL COHPAHY
SNISHER COAL CO.

dttl,- signed and ucificd Pursuant to thc ltro-oisiotts of the utoh Susirress

Corpotatiott Act. hc,c been rccettcd in ny office and ate found to conform to

lar'.

JccoKDINGLt" b-r uirittte of thc authority testcd in me by In,;, I hncbl

:ssr,re f /rir.Ccz tificate of - mcndtncztt to the ArtLlcs ol Incorporation oJ

BEA\ER CREET( COAL CO}?AIIY

antl altacit htrcto d duplXate original of thc -.lrticles of Azncndmcnt

/jr'/...\o, f65925 
/\- fl:-qr/.\ra).\)- ti-IIEREoF- | i:.:z

t, .-r 'cr 5.cj i , , i  l j :c Siatr (t  L' i ' j .  c: ) tr

Lal:c Citlr', l/ru ---l9tb'__-- C:-r" r

-..--..[Lb::ua rv-------._---'l' D' I 9 ir,t;

DAYID S. r13i ls0"-"'-'ii:";ttYi;;i';-;'r';;';'ii;;;-;';';+';;E'

forrrcr'ly



o@

-..:..- -, ARTTcLES oF AllEliD\t:lir

\-e)3
- lcLr6\ oF

Bo-
;: 

ARTTCI,ES ot IN@RPOR'ATTON

* l.C:c-_-.' "l$l^S.Oo

S$ISFFR co.er, dC., a corPoretloD orgzllzed s'ud exlsthg

u a d e r a o d b y v l r t u e o f t b e D t e b B u s l D e s s C o r p o t a t l o a A c t '

DOES EEREBY GRTITY:

rIRST: Tbat tbe Bozrd of, Dlrectors of said eorporatioa'

a t a D e e t i l g d u l y b e l d o u l e b r u a . r y ] . , 1 9 8 0 ' a d o p t e d a ' e s o -

lution proposilg ald declarlag advisable tbe Jo]-]-owl-ag ameud-

DeDt to tbe l j t lc ] -es of  I leorporEt loD of  said corPorat ioa:

F.ISOL]IED, Thzt tbe CertLficate of lucorporatioa

of tbis corporation be "-ended by cbzaging Article

IIRST so tbat' es z:oeoded, said Article FfRST sba1l

read es fo l lows:

"Iirst: The ne-oe of tbe corporstioa l's:

EEAVEB CREEE CDAL COIP.IJNT"

SECOItD: Tbat tbere a.re 3OI sbares of tbe Co@oD stoc!

ol s"iO corporatlon PleseDtly lssued. EDd outst&Ddllag' a]']' ot

*bicb are orraed by AtlaDtic Bicbtj'eld Coq)aDy'

THIRD: Tbat 1o l ieu of  a meet iug'aud vote of  stoek-

ho] 'ders,  the sole stockholder bss glven i ts  sr l t teD coDsent

i . '  : i - ! i ' " : : i  1 .  l g s l  
' : c  : i : : t i  ' : = ' ( - ' ' 1 : : - ' ' a  { r  i ' ' r ' ' - " " i " e  r j l r  - L '

- . -  , . ! : ; : ' - s  - ' -  - ' c c ' ! 1 u : :  : ' ' - ' i ; - l ' ; c  : :  ' ' ' e  
- J : ' i :  

' - j ' - : r : : r : 5  r  - " - - : ' : i :

A c t .



eo
. - IN SITIiESS TiIiEREOF, sald S\iIS!:ER @AL CO. bas caused

1ts cor?oEte seal  to be bereuato r . r r lxed and tb ls cert l f lcetc

to be 61gDcd by l. J. Bogcrs, 1ts vlce-presldclt !.:od Dorls v.
Eolcoobc, tta .[sslstalt Secretary, tbl.s 1st da, of feb_

ruery,  198O.

SITISSEB @AL CO!.IPA]IY

By  6 r 'Q . r { *g^o
-

4 .  J .  J { O g e t E

Yice-Presldeat

STATE OF COLOEIJO )

crrY .aND couliri or DsNsEB. ]"t'
f , ,  Uarscba Te11is,  a Dotery pub1ic.  bereby cert i fy  tbatoD tbe 1st  day of  }ebruary,  1980,-personalLy 

" ipu"r .a- i . iorcD-e, A-- J. Rogers, lrbo beiDg by roe i5.rst arrfi si-or",-a."i"i"a
that  he l .s  the y ice-presid iut-of  S- i i ler  Coi f  Co. , ' ,  D; ; - 'Corporat loD,_rbo s igaed the forego1lg A! t ic1"s of 'm.oO.!ut  of-articles-of rncorporetioD aud tbs.t tf,e ste.teoeuts tlereia-'coDtalDed are t rue.

IN trITli€SS rEEREOI , ! bave bereto set Ey bend aad sealib16 lst day of ?ebruary, 19g0.

Ny Cousissloa e:qrlres October lA, l9go.

"22^^LJbi-14.
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I, DAVID 5. ItONSOt\t, LT GOVERNOR/SECRETAf-Y OF STATE

OF TTIE STATE OF WAH, DO HEREBY CERTIFY TTIAT thc AttAChEd

, is o fuIL tue and conect iopy of the. Articles of Incotpototion and

Atnendnents o/ sr,rsngn @Ar co-, and sald colporatioD vtrlch sas fllcd lD tb{s

of f5.cc June 1?, .1975. ls  la good standlng'

:

AS APPEARS OF RECORD IN ATY OFFICE.

tN I|ITJVESS. IYHEREOF,' I haoe

hercunto set ny hand anil affixed the

Great Seat ofthe State ofUtah at Sah

Lahe City, thit - etb d"Y of
x.y -

A-D. 19!J--,

DAVID  S .  i l o ; r so r  
. '  : . -  -

t . r . c o v e n x o n / s E c n E t l n Y  o r  s ^ T i , . .  :



CC CL,

.  . i l r c r r p o r a t i o n  f o r  s u c h  c o r p o r a t i o n :  _ ,  - :  
.  

_  - _

FIRST: The narne of  the corporat ion i -s:

G E X l J r a h ,  I n c .

SEQOND: Thc per ioct  of  i ts  durat ion is  perpetual . ,

THIRD: The purposcs for  uhic.h the corporat ion is  organ-

i zed  a re  t o  engage  i a  coaL - rn i n i ng  and  re l a te t  ac t i v i t i e s ,  and t  t o
engage  i n  any  o the r  l aw fu i  bus iness  ac t i v i t i e s .

FOURTH: The aggregare nurnber of  shares uhich the

t i on  sha l l . . have  au tho r i t y  t o  i s sue  i s  t en  t housand  ( lO ,O0O) ,

' i t h  one  do1 la r  ( s l . oo )  pa r  va1ue .  A l l  s t ock  sha lL  be  conmon

o f  t he  
" " r "  

. 1 " r .  hav ing  t he  sane  r i gh t i  and  p r i ve l eges .

FrF' iH:  The corporat ion ro i1 l  not  contmence business uat i r

cons ide ra t i on  o f  t he  va lue  o f  a t  l eas t  $1 ,ooo -00  has  been  rece i ved

fo r  t he  i s suancc  o f  sha res .

srxr l r :  The sharehor.ders sha1r.  not  have prccDpt ive r ights

to acquire adld i t ional  jhares of  thc corporat ion

SEYENTH: The post  of f icc at tdrrcss o,  ,ar  in i t ia l  re3istcrei r

of f icc is  607 l iearns gui ld ing,  sal t  lake c i ty ,  urah g4101, and thc

.narne of . i ts  in i t ia l  registerei l  agen! a- t  such ai ldress is  paul  g.

Cannon -

E IGHT IT :  The  nuube r  o f  d i r cc to r s ' cons t i t u t i ng  t he  i n i t i a l

boa rd  o f  d i r ec to r s  o f  t i r e  co rpo ra t i on  i s  t h ree ,  ana l  t hc  nanes  an i t

add rcsse i s  o f  t he  pc r sons  Nho  a re  t o  se r ve  as  d i r ec to r s  un t i l  t hc

f i r s t  annua l  r nee t i ng  o f  t hc  sha reho ldc r s  o r  un t i l  t he i r  successo rs

a r e  c l e c t c d  a n d  s h a l . l  q u a l i f l '  a r e :

corPora-

each

s tock ,

, . | : .



D.ATED:

P la t tc .  E .  C la rk

J.rert RasDusscn

J u n e  1 9 ,  l 9 7 S

NA,\IE

E u S e n e  E . . N c a r b u r g

C.  !1 .  Ea i tcy

l{ i l l iara G. lcrguson

NINTH:

NA}'IE

The aarne .and

Paul  B.  Cannon

ADDRESS

4?19 S i rna  Road
Dal las ,  Tcxas  7SZ4O

4219 S igna Road
I )a l1as ,  

-Tcxas  
TSZaO

180 Ias t  Eroad s t rcc t
Lo tunbus,  Oh io  43Z ls

address  o f  .ach  incorpora tor  i s :

ADDRESS-

607 Xearns  Bu i ld ine
sa l t  take  c i ty ,  u t ;h  84101

353 East  300 South
Salr Leke City, Utab 8{111

353 East  JoO South
Sa l t  Lakc  C i ty ,  Urah 84111

STATE OF UTAH

Count,v of Salt
'  r , ,  a notary publ ic, hcreby

ceriify rhat oD ,n"(1gfd")k,n" lagfi'$IJnc, 
rez5, persoaatly appearcd

before ne,  paul  I .  Cannon, p lat tc E.  Clar l ,  a ld I r tet t  Rasnussen, uho'  
being by ne f i rs t  duly sroorn,  scverar ly iecrarcd that  they are thc

.pe rsons ' xho  s i gned  t he  f o rego ing  doc .unen t  as  i nco rpo ra to r s .and  t ha t
t he  s ta te rnen t s  t he re i n  con ta i ned  a r c  t r ue .

-  
IN l ; IT*Ess l fHEREoF, r  have hexeto set  my hand ani l  sear.

t h i s  l g t h  d a y  o f  J u n e ,  1 9 7 5 .

l . ly cornnission expires:
,n(LtrL/. ra. /t//
t '

c
in Sal t  Lakc Ci ty,  Utah
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l:ll] 'ICLES Ot ilERGgS.

OF

LL

Designat ion of
Class Erti.tl.ed

to vote as a
C lass  ( i f  anv )

'n/t

N./A

I
I

\;

. 1 . . . t  
; t ! . 1?

- : l j l r . . nE t . . - 5

The unde:signed corporrtions Dursuant to SecL.ion 69 of, tlre
-Utah Business Corporatior:, l,ct. hereby e>:ccute the following artl_

cLes  o f  me rge r :

The plan of  merger is  as fo l - lowi :

See Exhibit A attachedl hereto andl
maile a part hereof-

}RTICI,= TIIO

" 
As to each corporation, the nudber of shares outstanding, andl

'tlre. au.aber ai:d d'esignation of the shares of any cless entitred to

Vo-s€ aS a c lass ,  are. :

SllISilER COAL CO- with and iDto GEX UTAtt, INC. ..,urith itr nane changed to SUISSSR COA,L CO. -

} R ? r C L E O l i E -  
- -

' Total Nu:lber
n*aae of - of Slrares

Corpc=at ion OutstenAing

Swishe= Cba1 Co. 2,000

GEX lttab, fDc. 301

No. of  -Shares

of  Such Class.
(if anf)

N/A

n/t

. JNTTJr.T.F TBREE

As to each corporaiion, the nurrber of sbares votea for s,,A

agai:rst tle pLan respeetively' and the nu:nber of shares of any class

eDtitledl to vote as a cLass votea for aDa against the plan, are:

llanre of
Corporation

Coal.

* r r
GEX Uta I ,  Inc -  

-

IN IfITNESS ItttEREOF each of the undersigned corporations ha8

caurta thcse articlcs of merger to be cxecuted in l_ts ,ramc by its' .  
- t  I  t .

rotol sh"r.s Torlt shares ;:il:= - i:Hi"
Voteil For Voted AgaiDst Class por Aqainst

2,000 - o -.  N/A N/e N/rr

3 O l  - O -  N / A  N / r t  N , / A



CL

r  p res ident  o r  v ice  l ) rcs iAcnt  and

!s  o f  the  , .  S-  day  o f  tugus t ,

cL

scc re t r r y  o r  ass i s t an t

1 9 7 5 .

SWIgHER COAL CO.

sc 'c rc taEy,

D?AE, INC.

' (

anil

GEX

By

STATI OF

couNrY o*JLz/.LA)

Otab corporatioD andl that he.signed.the foregoing docrr$eDt

free and woluntary act andl deeil fot' the uses and purposes

a re  se t  f o r t h .

my nancl

Befole ne, C l*. .  .p. . \- . . :L ,  a Notary

Public in and for tbe saia Count'ana State, persoDally appearedl'/)t,.,/ 
t:t {i;t-L wbo acknowledlgeit before ne

tha'. he is the ?irt4r.Lr,-i of SwTSEER coel, CO.. .a
Tr t ] .e  o f  o f f i ce

In wi tness whereof  f  havc heleunto sbt

day  o f  Augus t ,  A .D .  19?5 .

as his

thereia

and seal this

/-14'-
Preg5.dent



l

LL

!{y conmission cxpircs

. 
'f" 

u'itness vhereof I trave hereunto. - '  -
day  o f  Aug rus t ,  . t -D -  1975 -

LL

-set ey banil and seal this

-ff\. 

i-), 
JTlci .

STATE OF

courr?y ot 5, : t ' i  : , . i , i  | .  " t

B e f o r e  t r r € r  _  C i . .  n  Sr  ^ . . - . . . . - _ ' t i f {  ,  a N o t a r y
Public in and for the saidl county La strt", perso:ra].ly. appeareit

?ur'! 
l;- 

*/?,74-= *ho acrnowr"uo.o;.;::e De rhat
lrr Ls .r,. _ f,ro^,U.-d--^,F- 

ffi 
or cEx UTAS, INC., a Otah

cbr;rora"ion ana that he signe. the foregoing docr:raent as his free
ana voluntary act and dreed for the uses and purDoses therein set
+^+.-

!1y co;rnission e>.pires =fnf.,..,*l), (TFl .
\

-3 -



Min ing  and Rec lamat ion  P lan
Hunt ing ton  Canyon No.  4  Mine  Permi t  App l ica t ion

APPENDIX 2

TEMPORARY POINT OF DIVERSION PERMIT



P;[|$itl 
-"it;;;;'o*',' 

, ,'tt*FJ;ffi',, ,
l " : . - - . , . ' - -- : ;  .=l  

: : '  ' t roeeFiredinDupl icate) '  ' ' ' . '  - i ' , - : - i ' ' f ; {*} i ; -" i i ' " t : :  
" '

App]lgftr For Tenrporarv Chanse of P.oini' oe O{9:-ii.1=.'.. j, '

Place or Purpose of UxJ , : ....;:;:::'.1+::it:l..iijt. ,-'

.offiofobtainingpcnuirriontoternporaritychan8cthcPo.rnt:'-T::ff:*}"::#3f:.1:".:.f.:;::'

o.-o-.=.th=',ig!,rtcLcu"rorwhichwaracqui,'atr8'i.s-ht'r,.3','f,3Jr*t;r!llii$iir5!t*+E':'x,i$l--io'- 
' "' . (i-il Ht or 'neri-coa' rittc aad-jJtJoro-;-*1rt*;1tt":]-l::- ^;; 

' '

to thot iereinaftcr decribc4 appticatioa ir.bcrcby madr to thc stltc Enginccr' bsrcd upon thG fouorasg sholvra' cr ' '

f:sts"ssEitre.lirec.onaoolGiithcr.quit"rncr,t of tht Lawrof ut'olr' 
- .-- -'Sfii.';:tii:,'..i.= *;;-;bit"iincccordancrwiththcrcquirerncnt 

orlltc::::::T_.!as+i_ 
_ -__:_--.'i-'r.:l::i::,,, 

...,-: ..'.-'+.. .' -- '

l..iteceacrofri5htcropplicgtioliLJ'!JD!ingtqn:C.1e.ve.1and..I.r.r.iga.t.ion..f,oEip3oy--.j..i+.t.',..''..

a Tlc namr of tbc pacon rnetia3 rlrb applicrtior ir--Jtuttingion:-CJ-eve'land-Innige'1iAff.*t;'* i. :-a ..z 'rt.a!mlo_r::.P*":'' 
. - 

JrJnt.ington,.Jltab.-_:_:-:_:T,E"T;_ t. ..,..:. ._ .
: . ) : r ' - - . ' .

A 'firc ire:roficr adilrcs of tlrr oPplicrnt ir ; , ' ' -

'etE Ber *A Ti T.'1.--_ i';;t . - 
-6:r, 

l , , tr*.:ll_i..: ,;f:*.i;::i.i:',.; j.-, :--'

' '' rss*w vr rg"E4'1:: ' 
i*ri',;--16365-33-;--;:-:+l+':ii11ii':=';;;l''-a':t '.- 'ia rhr sucotiry :r -'t'"- :t'i{- Y *: t"4i: trffi;Iffi -5-?*r i-ffi]*J+'Lr j"e=',,,. . :-' j' 6-.1lrss..E u-u.,".r'aesr:-.tT:-A;i;t . (Dri) . . ,,iii',liir'j.,=,i{[T.ir1:*-." :,.,:-:-.,

i";i-iii-ti;-tir.-io..--k..cor...--sec-J.6*.T..-:re..El-n---7--E----galia!I"h':'+#;.,ttl.t ., -.
f;c..r:-grtrxe,elz::egiifirr.nxKrxrxtxJiflr$xxRxirtxRxrir$ilxfixu{,t(sxil{sexil;:i=t:ijier;-L:::;--: :..: . j'

l{. The cbsngc siu Ee_''!ro? rrom-----:'-'-"""'-'-'-..--F;;Ji-".l"oJ-*"a 
"". 

v-O i '' -i '' ',',-.:^.ir-- 
,, ,-. 

: -:. -

rs. 'rc rcasonr ror thc changc *.--1-o--g-1-Leu-!n-islei--c-q.ql-9g-.--Jp---di:-e*--i!s---sn?-l:*,':-f'-. :ri!!!-::" 
j- '. -

A 6lin; fce in tl:c curn of S9.OO h rubmittcd hcrcryirh' I o6rt'c lo pay oo odrlitionnl fcc f:

vsrtilint thb chlnse, or both, upon thc rrlumt of thc Suu.Fnsinccr'

l  - ' . ',- 22



RULES AND REGUTATIOIiS
' 

(Rcud CrrcfullY)

Thir cpplication blank ir to bc uoed only for t"-porot] ciongc of point of divcrsion" place or-nahrre-c,f u.:: lor.o

dc6nitcly fiiid pcrioa not to crcerl onc ycar. If a pcrmoncnt change ir deircd, rcgucsl ProPct apPlicatic: bl:n!'J frg:! '

thc Srctc Enginccr.

Apptication for tcmporary 
"h"ng. 

-.rii b, fiteit ia duplicate.'rccompsnicd by a GIir:3 fcg of !5.0C' l'ra:re th= rtatlr' 
-

afiectcd is undcr Bupen'isio; of a *oter Comrnisaioner, appointed by the Statc Errs;uer. tiie will lo:.:vcd if 
9f f.. . ,

appff..if.,I litcd wirfr the Commissioner. who will piornptly invcstigate ttrc proposcd change and fcis;i::C O.rtg?:; 
t ,];...

*liU ntrg fe and h'rs report !o thc Statc Enginecr. Applications 6led dircctly witll the State E=;irecr vill t: o:.1c!1a, ":
to the ltrotcr Commicsioner for investigation and rcpor{ If thcre ba no Watcr Commissisncr on t!.4 a:u:ce.{bq lt-;pli-: .'* -- .
cat icnrnuslbef i lcdrz i ththestateEnginecL. . : .  -  . .  -  

"^  
.+- : . : " : :  " r . ; . i . '  .

$,rt:en the State Engincer 6ndr thai the change will not impair the rightr of others he r:ill cuthorhc tle chlnEie- -

t" U" -"iL 
-iifr" 

ctrill End. either by his own investigatiori or otiersise" that the drango eou6bl rr!ihE-i=F:= e:lting . '-

;-ril;;rg ;r'ri ncticc to perEon! s'hose rights rnight be afrected and atrall givc thcm.o.pportunitY ta be l:-*_dl.-"11r: j:.

olir; upo, tbe Application- Such notice shatl be gir-cn 6ve da1'r beforc the hearing citlter by rc;uE3 E:.E:l 
:t 

by,::!.e. t .g g u E ; u i ; 9 . r ! ! 5 . . | , ! . r r - - - - - - - : - - - - ' . _ _ - _ -

pub!:Iati-oe in o ncrsspa^p:r- Before making an investigation or giving notice thc Stetc Engiaes f,:t"t"1iti.F.:Ei;..:::*t .,'e5t 
tc C:;*it a cum of uroney culFcient to pay tbc cxpenser therof'

rlnG:::E
Ci3 16l"'l

Address all onmunicationr to:

State Engineer

Statc Capiiol Buildint

. Sslt Lakc.City. Utah

STATIS ENGINEER'S ENDORSEIUENTS

(Noi to bc 6U.d in by applicant)

' : - -  . . .

!l- --..---:------------.-----.---Application epproved for advertising

l 4 . . . . . - . . . . . . . . . . C h a n g e a p p l i c s d o n 9 r c t * i e d b y . . . . . . . . . . - . . . . . (Doic Rcivcd and Nar)

returDeC to ...60P-1-iq nnt.------.----------...-------r-.--

THIS APPLICATION IS APPROVED SUBJECT TO ?HE FOLLOWING

. cr,.oei epdic"tion No. --Z:"-A--J. " :

Apptication

?rLf-k*ror nring "pori"ouo,,113#-"* *aw --*&----: Rec-

.Corrected applicalion rerub-iti.d t"g/T".Tlt!t to statc Engineer'c Oscc-

6. ------..---.-------.-.-...--.-Fcc for invcstigation sequested 3---

7. .-----.--------.-----.--.---.--Fce for invertigation S-----------.. rcceived by .."---------'-"-"" : Rcc' No' --"'-"';'i*

8. ---------------.--.--------..---tnvestigation raadc by ---..---:---------------- ; Recommendaliong: '---'----'t'-':."-a-l:

9. -----..--------------------"-Fce for giving

lO ----------:--.--:-.-l-----.---Fee for giving

,

t



Min ing  and Rec lamat ion  P lan
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APPENDIX 3

APPROVED ROOF CONTROL, VENTILATION
AND DUST CONTROL PLANS



Dec'ernber ?0, 1982

Mr. Charles l '1. HcGlothl in
0rreratlons Manaoer
Beaver Creek Coa'l ConPanY
P. 0. Box AU
Prlce; UT 84501

Re: Gordon Creek llo. 2 l'line'
Gordon Creek i{o. 3 I' i ine'
Huntington CanYon I'lo' 4
Roof Control Plans

Dear I'ir. l'lcGl othl I n:

The rocf controi Plans submitted

tlSllA personnel and are approved'

the plans wili be r^eviewed everY

SincereJY '

\
, , \

QFz I
/ t /  t  |  - . /

J6hn l,{.-Barton
District l4anager

J l r IB:J .S. l ' l i l le r :mh

cc:  Pr ice
. DTSC

Q t a t a

//-/*,//v

Coal Mine SafetY and Health
Distrlct 9

I. D. i ' lo. 42-00125
l. D. No. 4Z-A1254

t ' i ine, I .  D. l {o. 42-0'1270

7

0..."n.@ 1982, have
As requi red bY 3C CFR

six rnonths bY tiS!'lA.

been reviewed bY

Sect ion 75.200 '



D r t C T

ml rF

'TTE F

A  C O P Y  O F  T E I S
I ' I INE IN SUCE A
MINE WORKBRS

NEAR EACH
Tf lAT SAID

PORTA] ,  WHERE
PLATi  WILL BE

I {ORKERS ENTEX
AVA:IABLE TO

PI.AN
MANNER

A .

ROOF CONTROT PLAN

G e n e r a l  I n f o r m a t i o n

D A T E  A P r i l  1 3 ,  1 9 8 1  M i n e  r - D .  N o " 42-04L25

company Beaver,  Creek Company, 1109 South Carbon Av

Address  P .0 .  Box  AU,  Pr i ce Utah 84501
Ci ty

Gordon Creek #2

S t a t e

B . M i n e

M i n e L o c a t i o n

Pr i  ce Carbon Utah
Ci ty Coun ty

( re f  e rence  to  nea res t  h ig l rway  rou te '
and  d i s t anee )

S t a t e

d i r e c t i o n  'c"

n

L o c a t i o n

16 '  Mi l "es  west of f Route No" U-J=_5-O&b

rype (s )  o f  P lan

E"  a rea (s )  o f  m ine  cove red  by  the  P l ,an  New Deve lopmen t  o f  EnL

l l ax imum cover :

t ' l a in  Roof

Immediate Roof

1200 F e e t

C o a l b e d
B o t t o m

OPEMTIONS MANAGER
T i t l  e

f n v e s t i g a t o r

Fu'l 1 Bol ti nq

Roo f  Con t ro l
The  Roo
suPerse

Approved  By

? i r l e

f  C o n t r o l  P l a n  a p p r o v e d  t h i . s
d e s  a t I  p r e v i o u s l y  a P P r o v e d

d a t e  h e r e b y
p l a n s .

Sandstone

Si l ts tone & Sandstone

#2 Cast ie

Sandstone

C b n i p d d y  o f  f i c i a l - ' s o t l a  L  u !  E

\ t r

h = i o

o



P O S T
TEE
rt! tt tl

A  C O P Y  O F  T N I S
M I N E  I N  S U C E  A ,

PLAN NEAR EACts PORTAL
II{ANNER THA? SAID PI,AN

*
WEERE I iORKERS ENTER

WTI,L BE AVAIIABLE TO

lI l INE WORKERS

ROOF CONTROT PIAN

G e n e r a l  I n f o r m a t i o o

A . DAIE Apr i l  1.3,  1981 l l i n e  I . D .  N o . 42-0t254

Company

A d d r e s s

Beaver Creek Coa'l Compa, 1109 South Carbon Avenue

Utah 84501P.0.  Box AU,  Pr ice
CiLY

Gordon Creek #3

S t a t e

B . I'l ine

l { ine L o c a t i o n

Pri ce Carbon Utah

.  C i t Y

f , o c a t i o n  ( r e f e l e n c e  t o
a n d  d i s t a n c e )

C o u n t Y  S t a t e

n e a r e s t  h i g h w a Y  r o u t e ,  d i r e c t i o n 'c.

D .

l4 l " l i  1e s

Bo1 tfng

}.Jest o f  f  Rou te  t t o  ,  U .  S .  50&b

T y p e ( s )  o f  P l a n Ful ' l

a rea (s )  o f  m ine  eove red  bY  t he  P lan ruew nevelopment of Entire Mine.

t . I " laximum cover 3

l , la in Roof

I m m e d i a t e  R o o f

1 ,200 F e e t

Sandstone

C o a l b e d
#3 H'iawatha SeamB o t t o

ndstone

OPERATiONS MANAGER

compan j '  b t f  f 6 i a1 ' S  i  6n { t u re T i t l  e

R o o f  C o n t r o l  f n v e s t i g a t o r
T h e  R o o f  C o n t r o l  P l a n  a p p r o v e d  t h i s  o a t e

s u p e r s e d e s  a l l  p r e v i o u s . l y  a p p r o v e d  p l a n s '

/,

Si l ts tone & Sandstone

h e r e b y

A p p r o v e d  B Y

m i  +  I  a



P O S T  A  C O P Y  O F  T H I S
THE T, I INE IN SUCH A
TUE IT{ INE.  WORKERS

PLAN NEAR
MANNER THAT

P O R T A L  W H E R E
P L A N  W I L I  B E

W O R K E R S  E N T E R
AVAI IABLE TO

E A C H
S A I D

ROOF CONTROL PLAN

G e n e r a l  I n f o r m a t i o n

A ' DATE Apr i l  13 ,  1981 M i n e  f . D .  N o . 42-0t270

company Beaver Creek Coal ComPanY

Add, ress  P .0"  Box  AU,  Pr i ce Utah 84501
C5.ty

Huntington Canyon #4 l4ine

S t a t e

B . M i n e

I't.ine L o c a t i o n

L o c a t i o n  (  r e f
a n d

Fmer^v l l t a  h
C o u n t y  S t a t e

e r e n c e  t o  n e a r e s t  h i g h w a y  r o u t e ,  d i r e e t i o n '
d i s t a n c e  )

Mi les  wes t  O f f  Rou te  No .  l l _

D . T Y P e ( s )  o f  P l a n Fu l1  Bo ' l t i  no

A r e a  (  s  )  o f  m i n e  c o v e r e d  b y  t h e  P l a n New develoDment of entire nlire.

l ' l ax imum cove! :  11400 Feet

M a i n  R o o f

I m m e d i a t e  n o 6 f

/1
/ '

t 9 o  v  a . '

C o a l b e d
B o t t c m

C o m p a

R o o f

Sandstone

Sandstone

i  gt ina cu n Seam 5 ' -14 '

s t0ne

OPERATIONS !'IANAGER
T i t l  ey  o f f i c i a l r s - S i g n

C o n t r o l  I n v e s t i q a t o r
? h e  R o o f  C o n t r o l  P l a n
s u p e r s e d e s  a L l  p r e v i o u

a 5 : p r o v e d  t h j - s  d a t e  h e r e b y
s i - y  a p p r o v e d  D i a n s .

D a t e

o
A p p z o v e d  B y

T i : 1 e



R00F SUPP0RT MATERIALS - All components of the roof bolt assembly shall
with the American Nationaj Standards Inst i tute "Specif icat ' ions for Roof
Mater ia ls  in  Coal  Mines""

c@iy

H. ROOF BOLTS
M'anffier girmingham

Union Forge,  Inc .  (Po ' in t  Anchor )

Minimum Length 36 Inch
Extra High Strength 5/8"

Type Stee'l ! igh Strength 3/4"

Length of Thread  _Inqh J'l in.

Dimensions of  Bel t

RESIN GROUTED RODS

Head;  I  - ' l l 8 "

f f ihemsteel

Mi n'imum Length

Type Steel

48"

Boi ti ng

Manufacturer 's
Desi gnation

Diameter 5/8 Inch 3/4 Inch

Type Thread Rol I ed {r Cut

F lange  1 -3 /4 "

Manufacturer 's
Des i  gnation

Diameter  3 /4 '  -  7 /8"  -  l -1 /8"

Type Head Standard

Type Head Standard
(Standard@eck)

I .

hor )
Mikco  Indus t r ies  o r  Egu iv .

Minimum Yie ld

Dimensions of

RESiN

Rod:  Head I - l /8 " F lange  1 -3 /4 "

J .

ME'iilFacturer DuPont - Celtite
Carbo loy  0r  Equ iv .

SPLIT SETS
mnuffier Inqerso'l 1-Rand

It i in imum Length 4 Ft .

Type Steel H'iqh-Strenoth Low-Allov

Min imum Y ie ld  55-ooo

M'inimum Ul t imate Load 20.000

Ring D' iameter  2 .0"

TVpe Faft  Lock "A" 22 iu.

Manufacturer 's
Designation

Diameter L .  Z J

Min imum Tens i le  7S.OOO

Slo t  Wid th  g t l6 "  -  3 /4 "
@

ps l

ps l

I  bs .

0 .  D.

K. BTARING PLATES
ma-nuffi-i kco I ndu s tri es

Shape Square  Rectanqu lar
(  Donut

i f  washers  a re  to  be  used:
*Washers shal l  be hardened to a hardness
Rockwel l  C  Sca le .

Manufacturer 's

Steel Hardened

Des i gna ti on
Arm_co Steel Corp. 0r Equiv.

.  Ingerso ' l l -Rand
Dimensions 6"  6"x6"x3 l8"  F la t  0r .  Equiva lent

Hole  S ' i ze  l l i l 6 " I  5 / l  6" .

Type
of 35 to 45

Page #2

as measured on the





#

o. FACE EQUIPI ' IENT USED AT BEAVER CREEK COAL CO}IPANY

Name

( f  )  Lee Norse Miner

M o d e l

546

(2) Lee Norse Miner 455

(2) Lee Norse Miner HHI 06

('J) Joy l' l iners I 2CM3

(1 ) Joy Miner 1 2CM11

1

2 .

3 .

4 .

5 .

6 .

, ' '

8 .

9 .

10 .

(4) Joy Shutt ' le Car 21 SC
-+;,

(8)  Joy Shut t le  Car 1 osc

(6) Lee Norse Bo]ter TDl -43

(2) Lee Norse Bo' l ter TDl -29

P .  S E Q U E N C E  O F  M I N I N G  A N D  I N S T A I L A T I O N  O F  S U P P O R T S  I N C L U D I N G
TE} IPORARY SUPPORTS:

Drawings shal l  be attached showing the maximum width of entr ies,

rooms,  in tersect ions,  crosscuts ,  and ( i f  appl icable)  p i l ia r  sp l i ts ;

the sequence of support instal ' lat ion-- including temporary supports;

the sp4g'rnj of supports; and where appi icabie the sequence of miningo
pi i lars ,  inc lud ing cut  sequence in  those p i l la rs  necessary to  estab l ish
a un i form p i l ' la r ' l ine that  e ' l iminates p i l ' la r  po in ts  and p i i ' la rs  that

project  inby the break' l ine.

S I G H T  L I N E S
P R O J E C T I O N S
S P L I T S  A R E

Ent ry  w id . th

SEALI  BE ESTABI , ISSED TO ASSURE THAT MI }T ING
I N  E N T R I E S ,  R O O M S ,  C R O S S C U T S ,  A N D  P I L L A R

P O t t O W E D :

20' Cen te rs  40 t - . l 00 '

20 ' Cente rs  40  t  - ' 100  |
C rosscu t  W id th

Room Wid th 20' Cen te rs  40 ' - 100 t

20',Room Crosscu t  W id th

SJ -ope  w id th  (  an th rac i te  )

G a n g w a y  W i d t h  ( a n t h r a c i t e l

Page #4

Cen te rs  4C- j 20 '



AUTOMATED TEMPOMRY ROOF SUPPORT

SAFETY PRECAUTIONS

1) Roof  bo l t ing machines used at  BCCC:

I Lee Norse
2. Lee Norse
3. Lee Norse
4. Lee Norse
5, Lee Norse'6 .  Lee Norse
7. Lee Norse
8. Lee Norse

Minima'l Load
_Carrying Capaci ty
'11 

,5oo PSI
l l ,500 PSI'11 

,500 PsI
l i ,500 PsI
l1 ,500 PsI
11,500 PSi
11,500 PSI
i l ,500 PsI

Roof Bolter
Manufacture

Mode'l
Nurnber

TDI -43
TDl -43
TD]-43
TDI -43
TDI -43
TDl -29
TDI -43
TDi -29

Serial
Number

36?4
20258
20485
2' t010
21 385
21362
21446
21 363

2) A registered professional engineer shal ' i  cert i fy that each ATS is
capable of support ing the minimum load carrying capacit ies.
Evidence of the cert i f icat ion shal l  be furnished by attaching a
plate, iabel,  or other appropriate marking to the ATS system.
t^lr i t ten evidence of this cert i f icat ion shal l  be retained by the

3)

operator.

The controls necessary to position and
shal l  be located in such a manner that
under permanent support.

set the automated support
they can be operated from

4) No one shalj proceed inby the automated temporary support system
unless a minimum of two (2) temporary supports are instal led.
This minimum is appl icable only i f  the supports are not more than
five (5) feet apart,  within f ive (5) feet of permanent support,
face, or rib, and the work is done between such supports and the
nearest face, r ib, or permanent support.

5)  There wi l l  be no insta l la t ion of
roof support.  Holes wi l ' l  not be
insta l led to  the le f t  or  r ight  o f
of the automated temporary support
a temporary support is within f ive

roof bolts inby the temporary
dr j l led or  bo i ts  wi ' I l  not  be
the outer roof contact points
system unless the coal r ib or
(5) feet of these contacts.

6) Th' is temporary roof support wi ' l ' l  be used in working sect ions,
fal ls,  or construct ion areas where i t  can be used sarely and
corectly. The automated temporary support sy::tem shall be
placed f irmly against the roof ncrt more than f ' !ve (5) fee'!  inby
the last row of permanent supports, before any person proceeds
inby permanent support.

7) A check valve or equivalent protect ion shal l  be incorporated in
the automated temporary. suppori system to el iminate the danger
of  coJ lapse through sudden' loss of  hydraul ic  f ' lu id  f rom a broken
hose.
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B) An adequate supply of temporary rroof support materiai shall be
avai lab le  at  a l l  t imes,  to  be used when adverse roof  condi t ions
are encountered or the automated support does not supply adequate
protect ion for the bolter operator.

The temporary roof supports as required in the approved roof
controi plan do not apply where the roof bolt ing machine is
equipped with an acceptable ATS system. This does not prec*ude
the use of temporary supports where needed to make necessary
tests or for venti lat ion purposes

It should be noted that cert ' i f icat ion of an ATS by equipment
manufacturers does not consti tute approval of an ATS system
in l ieu of temporary supports. Only the Distr ict  Manager or
his representat ive can approve an ATS system in l ieu of temporary
suppor ts .

9)  Two (2)  safety  jacks must  be kept  on the bo l t ing machine at  a l l
.  t imes to be used when adverse roof condit ions are encountered

and the automated support does not supply adequate protect ion
for the bolter operator.
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SAFETY PRECAUTIONS FULL ROOF BOLTING

1 ) This 'is the minimum roof control plan and was formulated for normal-  
roof  condi t ions whi le  us ing the min ing system(s) .  In  areas where
sub-norma' l  roof condit ions are encountered, indicated, or ant i-
c ' ipated, the operator shal i  provide addit ional support where
necessary,, ,  I f  permanent changes are to be made in the mining
system that necessitates any change in the roof contro'l plan'
the plan shall be revised and approved prior to implementing the
new mining system.

2) A11 personnel required to insta' l l  roof supports shai l  be trained
by a quai i f ied supervisor designated by mine management. This
training sha1l insure that such persons are famil iar with the
funct ions of the support being used, proper instal lat ion pro-
cedunes, and the approved roof controi plan.

Supervisors in charge and miners who instal l  supports shal l  be
informed of an approved roof controi pian and any changes in a
previously approved roof control p' lan. As soon as possibleo but
no later than:three (3) weeks after receipt of this approved
plan,  a ' l l  prov is ions conta ined here in  shal l  be fu i ly  exp la ' ined to
i t t  mtners whose duties require them to be on a "working sect ion".
A11 new rniners shal l  have the hazards of mine roof and r ibs and
the content of this plan exp'lained to them before they start to
work.

Roof bolt ing is done throughout the mine where virgin roof is
exposed and instal led in the pattern and spacing outl ined in
Sketch #2. Roof bo' l ts wi l j  be instal ied row by row crosswise
beginning with the row farthest outby the face and advancing
toward the face.

Bearing plates used direct ly against the mine roof wi ' l l  be no less
than six (6) inches square or of equivalent area. In exceptional
cases, where the mine roof is f i rm and not suscept ' ibie to sloughing,
bearing plates f ive (5) inches squane or of equivalent area may be
used.

The use of wood material  (such as cap blocks) between roof bojt
bearing plates and the roof wi l j  be l imited to short- l ' i fe openings
(not to exceed three (3) years), unless such vrood is treated with
a preservative substance.

Conventional Boit ' ing:

a) A cal ibrateo torque wrench that wi l l  indicate the ac:ual torque
on the roof bolts by a direct reading wi1' l  be provided and
mainta ined jn  operable condi t ion in  each work ing sect ' ion,

b)  Immediate ly  a f ter  the f i rs t  bo l t  is  ins ta l  led ' in  each p iace,
the tcrque shal l  be tested and thereaf tero at  least  one ( l )
roof  bo l t  our  o f  every four  (4)  shal i  be tested by a quai i f ied
person.  I f  any of  the bo l ts  tested do not  fa l i  w i th in  the
requi red torque rangeo ths remain ing prev ious iy  insta l led ba l ts
on t i r ts  cyc le  shai i  be tested.

3)

4)

5 /

6)
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I f  the majori ty of bolts fai l  outside the required torque range,
necessary adjustments wi'l l be made immediately. If , after these .-.
adjustments are made, the required torque ranges are not obtained, I
supplementary  suppor t ,  such as posts ,  cr ibs,  cross bars,  or  d i f fer -  -
ent  

' length 
bo l ts  wi th  adequate anchorage,  wi l l  be insta l ied.

Dur ing eaeh 24-hour  per iod,  in  a  work ing p lace that  has been ut i l -
ized for coa' l  production, spot-check torques on at 1easl ten per-
eent (10%) of the roof bolts from the outby corner sf the 

'last open
crosscut of each work piace to the face wi:ll be made and a record
kept of the resuits. The record wi l ' l  show the number of bolts
tested and the number above and be'low the required range. if the \t

tests show that the majori ty of the bolts in any work piace are
not maintaining at least *105 foot-pounds **75 fo
or have 'loaded-to where t
wi l l  be taken to instal ' l  supplementary supports, such as eross bars
or bolts with adequate anchorage.

e)  In  act ive work ing p laces dur ing any sh i f t ,  a t  least  one ( t )  test
ho ' le  wi ' l l  be dr i l led to  a  depth of  a t  least  twelve (12)  inches
above the anchorage horizon of the bolt  being used to evaluate
the nature of  the s t ra ta .  Such test  ho les w' i l l  be ident i f ied ' in
the manner  that  wi l l  d is t inguish them f rom other  bo l t  ho les in  the
normal pattern. I f  the test hoie indicates the anchorage zone has
changed to the extent that i t  could qffect the abi l i ty of roof boits
to adequateiy support the roof,  then adequate supplenental roof
supports wi 1 

'l be 'instal I ed .

7) Devices wi l l  be used to compensate for the angle when roof bolts are
. insta l led at  angies greater  than f ive (5)  degrees f rom the perpendicu lar
to  the roof  l ine.

8)  A bar  o f  su i tab ' le  length and des ign wi l l  be prov ided in  a l l  areas where
loose material  is being taken down.

9)  A su i tab ie  roof -sounding dev ice wi l l  be prov ided wi th  a l l  mobi le  face
equipment, except haulage equipment.

10)  Where posts  are insta l led as permanent  suppor t  they wi l l ,have one (1)-  
wooden.cap b lock between the post  and the roof .  Post  wi1 l  be insta l led
t ight and on so' l id foot ing and no more than two (2) wedges should be used
to t ighten such posts .

i l )  A11 roof -suppor t  mater ia l  w i l l  be s tored and handled, in  a  manner  to
min imize rust ing and/or  damage.

12) The suppiementary roof support material  wi i l  be located so as to accom-
modate th i r ty  (30)-minute de l ivery .

i 3 )  The  m ' in imum' leng th  o f  roo f  bo l t s  spec i f i ed  in  the  mate r ia l  l j s t  sha l l
app ly  on ly  i f  i i  permi ts  anchorage in  a t  leas t  twe lve  (12)  inches  o f
so l  id  s t ra ta .

' * i. letal Bearing Area
** rdood Bearing Area

c)

d )
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14) Where circumstances require a p' lace to be worked or mined where roof
bolts are not effect ive or cannot be instal ' led, roof support wi l l  be
accompl ished by insta i i ing crossbars on a maximum of  f ive (5)  foot
centers or other equivalent protect ion provided.

a) Mine openings wi l l  not be cut through into areas that are not
supported by either temporary supports on a maximum of f ive (5)
foot centgrs or permanent supports insta' l led on pattern as required
by the approved plan.

b) When a mine is opening hoies in a permanently supported entry, room
or crosscut ,  no work shal l  be done in  or  inby such in tersect ion
unti l  the new opening is ei ther permanently supported as indicated
in the approved p' lan or t imbered off  with at least one ( l  )  row of
posts on not more than f ive (5) foot centers across the opening.

In the rnining systems using conventional mining equipment, paragraph
(b) does not app' ly unt i ' l  the ' loading 

operat ion is completed.

l5) Side cuts wi l l  be started in areas that are permanent ' ly supported. The
first cut on either side of a room or entry wi l l  be supported by either
temporary or permanent supports before any work is done in or inby the
intersect ion. Where temporary supports are used, the distance between
the permanent supports and temporary supports wi ' l ' l  not exceed f ive (5)
feet and at least one (1) row of posts on f ive (5) foot centers wi ' l l  be
insta l led across the unsuppor ted p ' lace.

a)  l^ lhen crossbars are requi red,  they wi l l  be insta ' l ' led so that  the ' load
on the support is equal iy supported.

b) 0n mobile equipment haulageways, al l  permanent crossbars or beams
wi i l  be insta ' l ied wi th  some neans of  suppor t  that  wi l l  prevent  the
beam or  crossbar  f rom fa i l ing in  the event  the suppor t ing ' legs are
acci dental ' ly d' i  s ' lodged.

16)  Upon comp' le t ion of  the loading cyc ie  a re f iector ized warn ing s ' ign,  such
as "s top"  or  n 'caut ion - -  unsuppor ted roof" ,  sha ' l l  be conspicuously  posted
to warn persons approaching any area that is not permanentiy supported,
and shal l  remain in  p lace unt i l  permanent  suppor ts  have been insta i led.

17lr Adverse cond' i t ions may requ' ire deviat ion from the normal pian for safety
-  reasons.

18)  A bar  o f  su i tab ' le  length and des ' ign wi l l  be prov ided on the cont inuous
miner and on the roof bolter,

'19) When mining, advance beyond permanent support r^r i l l  be l imited to the
d ' is tance f rom the cut ter  head to  the operator 's  cont ro ls ,  which enables
the operator to rema'in under permanent support al  al l  t imes.
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SAFETY PRECAUTIONS . TEMPORARY SUPPORT
t,

lTANpABq. . 
'

1)  Upon complet ion of  the loading cycle a ref iector ized warning s ign,
such as "stop" or "caution - unsupported roof" shall be conspicuo.usly
posted to warn persons approaching any area that is not peDnanently
supported, and shal l  remain in place unti l  permanent supports have'
been instai led.

2) Unless roof bolt ' ing machines are equ' ipped with acceptable automated
temporary support devices, the instaj lat ion of temporary supports
shal l  be started no later than thir ty (30) minutes after the ioading
cyc le  is  completed,  and 'a f ter  the insta ' l ia t ion of  such suppor ts  is
:s tar ted,  ins ta l la t ' ion shal l  be cont inued unt i l  a t  least  the min imum
number are instal led as required by the approved plan.

3) '  When insta' l ' l  ing permanent su.pports with machines not provided with
acceptable automated tsnporary support dev'ices, temporary supports
sha] ' l  be reposit ioned in the sequence ' indicated on the attached
sketches. I f  i t  is necessary to remove temporary supports before
permanent supports are instal ied, such supports shal l  be removed
by some remote means, or other temporary support shal l  be instal led
in such a manner that the workman removipg the support remains in a
supported area.

4) In areas where temporary supports are requir6d, only those persons
engaged ' in instal ' l ing the temporary supponts w' i11 be ai lowed to

- proceed beyond the permanently supported roof.

5)  Work,  such as extending face vent i la t ion dev ices or  making tests
for methane beyond permanently supported roof, will not be done
unless a minimum of two (2) temporary supports are instal led, This
min imum is  appl icable on ly  i f  the suppor ts  are not  more than f ive
(5)  feet  apar t ,  w i th in  f ive (5)  feet  o f  permanent  suppor t ,  face,
or r ib, and the work is done between such supports and the nearest
face or  r ib .

6)  Meta l  jacks wi ] l  have one ( l )  wooden cap b lock between the jack and
roof, except a bearing p' late with a cross-sect ional area of at
least  36 square inches may be used ' in  i ieu  o f  the cap b lock .

7)  Temporary  suppor ts  shal l  be insta l led t ight  and on so l id  fo t t ing.
.  Temporary supports may be instal led us' ing a maximum of one ( l)
.cap b lock on top and one ( ' l )  on the bot tom p ius two (2)  wedges.

B) Where acceptabie automai,ed roof support devices are provided and
main ta ined on roof  bo l t ing  machines,  such dev ices wi l l  be  used in
l ieu of  temporary  suppor t  in  a l l  areas of  the m' ine where the
condi t ' ions are su i tab le  for  safe and proper  use of  the suppor t
system. Roof  bo l t ing machine operators  wi l l  not  be permi t ted inby
permanent supports unt" i l  the automat,ed supports have been pressured
against the mine roof at the po.int where work is to be performed.

\.i]
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16)

17)

CROSSBARS

9) "Crossbars wi l l  be insta l led f i rmly  against  the roof  by means of  two
(2)  jacks or  posts ,  wi th  10,000# load capaci ty  each.  Lagging,  cdp
boards and/or wedges wi l l  be used to distr ibute the load aiong the
beam.

10) l4aximum advanceo beyond permanent support,  wi l l  be 110 ft .  Maximum
advance, beyond temporary support (x-bars), wi l l  be to the operatorus
contro ls ,  wi th  the f ina l  cut  be ing 10 f t .

11)  Crossbars w' i ' l1  be insta i led as soon as poss ' ib le  a f ter  a  cut  sequence is
comB'leted.

12)  Crossbars wi ] ' l  be insta l ]ed to  wi th in  10 'o f  the work ing face,  except
on the f ina l  cut .

13)  0n1y those persons responsib le  for  crossbar  insta l la t ion w' i l l  be a l lowed
past temporary supports"

i4)  Crosscuts  wi l l  not  be s tar ted unt i l  the in tersect ion,  f rom which they
are turned,  is  bs i ted.

15) Crosscuts wi ' l l  not be broken through unti l  the intersect ' ions to wh' ich
they w' i1j  break through are bo' l ted,

Bol ts  wi l l  be at  the in terva l  spec i f ied in  the Roof  Contro i  P lan.

When us' ing the ATRS on the bolter,  the crossbar direct ly ahead of the
last row of bolts may be removed prior to instal l ing the next row of
bo l ts ,  p rov id ing the crossbar is  w i th in  5 'o f  the las t  row of  bo l ts "
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SAFETY PRECAUTIONS . REHABILITATION IdORK

Where rehabi l i tat ion work is being done, the foi lowing temporary
suppor t  pat tern wi l l  apply :  :

a) Where crossbars or roof bolts are be' ing instal led in an-area
where roof fai lure is indicated, a minimum of two (2) rois of
temporary supports wi i ' l  be insta' l1ed on not more than f ive (5)
foot centers across the place so that the work' in progress is
done between the insta:lled temporary supports and adequate
permanent support.

b)  Where loose mater ia l  is  be ing taken down,  a  min imum of  two (2)
. temporary supports oh not more than five (5) foot centers wil1 be

instal led between the workmen and the material  being taken down
unless such work can be done from an area supported adequately
by permanent supports.

c) In areas vrhere a roof bolt  or roof bolts have been rendered
ineffect ' ive by damage from mobile equipment, air  slacko or other
natural or manmade causes, repinning may proceed with use of a
roof boiter equipped with a cert i f ied ATRS system. Such work wi l l
always progress from supported roof into the area requiring
rebolt ing. At no t ime wi1l the ATRS be advanced further than f ive
(5) feet from supported roof.  Temporary supports wi i l  be insta' l led
in areas where the automated support does-not prov'ide adequate
protection for the bolter operator.

b' lhere roof fal ' ls have occurred and at al i  overcasts, boom ho' les, and
other construct ion si tes that require removal of mine roof material
( i .e .  by  b las t ing,  by  r ipp ing wi th  a  cont inuous min ing machine,  by
cutt ' ing with a cutt ing machine, or by any other means) the roof shal l ,
be considered unsupported. I f  miners are requ' ired to 

'enter 
such areas,

either to trave' l  over the fal len material ,  to clean i t  upr 0f to perform
other dut ies, the roof shai l  be supported adequately. Mine management
shai l  dev ise and have in  wr i t ing,  a t  the scene of  such unsuopor ted roof ,
a plan incorporat ' ing the fol lowing procedures:

a) Such work wi ' l j  be conducted under the constant supervision of a
Company off ic ia' l  ,  un' less the workmen are speciaf iy tra' ined to do
such work.

b) A minimum of four (4) temporary supports on not more than f ive (5)
foot centers will be set near the edge of the roof fall where work

'  is started. Such supports may be removed and reJocated as to
accornmodate a safe method of rock renoval and instal lat ion of permanent
supporis.

c) Bclt ing 0r t imbering sha11 proceed from perrnanently supported roof to
the temporary supports before other work is performed and roof supports
{temporary and permanent) advanced as c' leanup work progresses'

d)  The loading of  the fa1 len roof  rnater ia l  w i l l  be done wi th  the machine
operator under supported roof,

2)
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3)

4)

3 i

Al l  roof  fa l is  in  act ive areas,  that  are not  to  be c ieaned up shal1
be posted off  at each entrance to the area by at least one (1) row
of  i rosts  (or  the equiva ' lent ) ' ins ta l ied at  not  more than f ive (5)
foot centers across the opening and "danger" signs placed at al ' l
entrances into the fal l  area.

Where roof fal is have occurred, or where the m'ine roof has been
jntentionai ly disturbeci by any means, roof bolts of a length iess
than reqUired in the approved roof control plan may be used to
suppor t  the remain ing roof ,  but  the bo l t  length wj i1  not  be iess
than 36 inches and must  anchor  to  a t  least  twelve (12)  inches of
so] id  s t ra ta .

Before any person proceeds inby permanentiy supported roof to
instal l  temporary supports, thorough visual examination of the
unsupported roof and r ibs shal l  be made. I f  the visual examination
does not disclose any hazardous condit ion, persons proceeding inby
permanent supports shal l  do so with caution and sha' l l  test the roof
by the sound and vibrat ion method as they advance into the area.
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2)

SAFETY PRECAUTIONS FOR RESIN GROUTED RODS.

A1'l  safety precautions required in the reguiar roof control plan
wil ]  be fol lowed, except the torque tests required for corV€r-
t ional  type roof  bo l ts  wi l l  not  apply .  Should there be ind icat ions
or  suspected ind icat ions that  res in  is  fa i i ing,  then a toqque check
shal i  be made of al ' l  the rods instal ' led in that cycle. Shouid more
than two (2)  rods turn in  i ts  ho le ,  the res in  insta l la t ion shal j  be
discontinued unti l  such fai lure can be deterfuined, roof bolt ing pro-
cedures wi] ' l  be altered such that the roof wi ' l l  be adequate' ly
supported.

Persons responsib le  for  the insta l la t ion of  res in  rods wi l l  be
taught the installation procedures recommended by the manufacturer,
inc1uding the safe handl ing precaut ions of  the res in  mater ia l .

3)  Dr i l l  s tee ls  wi ' l l  be equiva lent  in  length to  the rods used or
adequately marked to assure proper ho' le depth. Each dri ' l l  ho1e
wi I  

' l  be f  i  I  I  ed the enti  re i  ength wi th resi n.

4) A'11 resin grouted rods wi l ' l  be used with bearing plates approved
for use. The bearing plate or the wood material  between the
bear ing p la te  and the roof  wi l l  be t ight  against  the mine roof .

5) Resin packages wi l i  be stored in an area where the temperature is
within the range recornmended by the manufacJurer.

6) Broken cartr idges or cartr idges which show signs of deteriorat ion
- wi l l  not be used and wil l  be removed fron the mine.

7) Resin grouted rods and conventional roof bolts wi l ' l  not be inter-
mixed during systematic boit ing cycles, except that ' interm'ix ' ing
may occur in areas where supp1ementary supports are'required.

8) Resin cartr idges wi l l  not be used i f  ihe recommencied she' l f  i ' i fe
has been exceeded, uniess wri t ten authorizat ion for use is per-
mitted by the manufacturer or an authorized representat ive of the
manufacturer.

-\:

As per our conversation with Rick
been added:

9l A. trfl:en installing No. 6
: bit used for drilling

1 inch.

B. When installing No. 7
bit used for drilling
1 k inch.

Callor on November 10, 1982, Iten t has

Rebar (5/4 inch), the diameter of the
the bolt hole shal1 not be larger than

Rebar (7/8 inch), the diameter of the
the boit hole shal1 not be larser than
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SAFETY PRECAUTIONS FOR SPLIT SET BOLTS

1 . Persons respons' ibl  e for i  nstal lat i  on of spl i  t  set bo' l ts shal l  be O
inst ructed in  the correct  and safe gu ide l ines for  the i r  use.

2. The relat ionship between ho1e depth and diameter to the bolt
d imensions are cr i t iea l ;  therefore,  adequate t ra in ing and superv is ion
shal l  be p iov ided to  assure proper  insta l la t ion.

3.  A l l  safety  precaut ions requi red in  the regular  hoof  eont ro l  P lan shal l
apply, except precautions re' lat ' ing to torque checks.

4 .  Sp l i t  se t  bo l ts  sha l l  be  ins ta l led  as  soon as poss ib le  a f ter  the
working p' lace is exposed. '

5 .  Spl i t  set  bo l ts  shal l  not  be in termixed wi th  convent ional  and res in
bolts unless they are used as supplementary support or a systematic
pian has been approved by the Distr ict  l ' lanager for combjning the three
support systems. However, areas of one type can follow areas of other
types

6.  Dr i l i  s tee l  shal l  be at  least  two inches longer  than the bo l t  used or
adeuqately marked to assure proper hole depth.

7 " a ) Al 
' l 

sp1 i t set bol ts sha'l 1 be used wi th approved beari ng p1 ates .

b)  Bear ing p la tes shal ' l  be insta l led t ight  against  the mine roof
or header board.

8 .  For  tes t  purposes,  the f r l rs t  sp l i t  se t  bo l t  ins ta l led  in  each-cyc le- in
each work ing 'p lace shal l  be tapped wi th  a  hanrmer.  A t ight  bo l t  w i l l
r ing,  whereas a loose one wi l l  not .

9 .  Spl i t  set  bo l ts  that  are obv ious ly  damaged,  such as squashed or  bent
tubesr  c fdcked par ts  or  damaged r ings,  shal l  not  be used.
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i b  curved to  a ' l low
I  earance fo r  '

on t inuous  miner  and
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Roo f  Bo l  t  i  ng  P rocedu re
For  Au tomated  Tempora ry

Roo f  Suppor t  (TRs)
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x
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Roof  bo i t

Addi t iona' l  roof
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xxx
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xxxx
5678 Roof bol t

shal ' l  not
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spac  i  ng
exceed 5 l
d i  rec t i  onn
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a o

t
I  c,
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m a x i m u m
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Advancing TemporarY SuPPort

o 'X ,q-e o ii B-zc .)iC-2 o

A-i o

t
.rl"

I
t
I

)C-1 o

B-o

, #

Distance from the
cutter head to the
operator 's contro' ls.

Lt l '

I
I
I

)i e-.|o

{
I
I

OX

l^
I
l .
I

X€O

l l .
l l

. l  I
l r .  I

oXA-'o x

oooo

Nste
Sequence of
opt iona l  i f
i s  prov ided.

bol t i nstal ' lati on may be
adequate temporary support

o

o

Roof  Bo] t

Locat ion for  Roof  Bo] t

Temporary Roof Support

I n  s i t ua t i ons  whe re ,bo l t i ng  i s
ava i  i ab le ,  t emPora rY  suPPor t s
bo t  t i ng  p rog resses .

requ i red  and  ATRS i s  no t
wi  I  I  be advanced as shown

DRAWING NO.
.Eriq

as
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TYPiCAL PILLARING SEQUENCE

Cave

(A)
l a  a  a

| 
'---,

t lo  I

;---t
11 l_ 5_i Lz

t1
t?  I

I

(A)

q,

r!
(J

, -- .1

J__r
t - '

1lg

I
rl

I
t' l

Bl
L

i t-r
rt*r
t t

1.4 Lg __t ls
l l
I s ' l

{ r )
i.-.:r. *la

9eu' la

I
I

I
I

Ha(c)
: : g L , - c

:(B )
.]r'-
J:

a,

t r?'.

a

1"

2.

4.

5.

No more than 3 p i l la rs  per  chain row wi ] l  be sp l i t  a t  any one t ime.
Sequence may vary depending upon the rnining cohdit ions. "

Breaker posts wi l i  be instal led at the locat ' ions marked (A) before any
pi 1 1 ar sp1 i  ts are begun.

3.  When.a s ing le . roadway in to  the sp l i t  is  present  (due to  the cave l ine
conf igurat ion) ,  ra{ ius t imber  wi j l  be insta ' l led dt  locat ion ( .8)  pr ior . to
cutt ing box cut 2 (cut #4).

6.

Roadway t ' imber  wi l i  be insta ' l led at  locat ions (C)  pr ior  to  the second
box cut  be ing mined (cuts  4 ,  5  & 6)

Roadway timber may be.located on e'ither side of the roadway as needed to
accommodate shuttle car travel 5 provide the roadway width dbes not exceed
18 feet.

Roadway t imber  wi l l  be extended one p i11ar  outby the p ' i ' l la r  be ing sp i i t
where there is  on iy  one roadway in to  the p ' i11ar ,  (due to  the cave 1 ine,
bar r ie r  p i l la r  and/or  adverse cond i t ions) .
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TYPICAL PILLAR EXTRACTiON

Cave
- o a -

a a a a

o
IE

(J

a a

a a

a a

t a

r?t

s J \

t e \

' \

Hdul age'i--

o,
I:')
. E l

ET
I

. a  a  l

7. Al l  en t r ies ,  c rosscuts  and in te rsec t ions  sha l l  be  bo l ted  ' in  accordance
w' i th the approved Roof Control  Plan before start ing p ' i11ar spi i ts.

Box  cu ts  1 ,2  and 3  w ' i l l  be  mined as  shown.  Cuts  L  and 2  w i l l  be  comple te ly
bo l ted  and cu t  3  w i l l  be  bo l ted  as  requ i red  to  a l ]ow pos t ing  and fender ing
under Permanent suPPort .

9.  A f ive-foot stump may be lef t  at  the end of  the box cut 3 at  the discret ion
of the foreman. The stump may be on ei ther s ide of  the spl i t  or in the
center  i f  a  Y  cu t  i s  per fo rmed.  i f  cu t  3  i s  mined ccmple te ly  th rough,
w ' i thout  leav ing  a  s tump,  two rows o f  b reak ing  pos t  w i i ' l  be ' ins ta l led  w ' i th in

.  f ive feet  of  the last  row 0f  permanent support .
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Cave

#

TYPICAL PiLLAR EXTRACTION

(5)
O

a

(7)

a

o a a a o a o G

9 0 3 0

o o o a

.**-i

(u
IE

(J

a a

. p

a a

a a

HauTage

CU
E r |

s1
= l
. g l
- l

10.  P.ad ius t ' imbers located at  (a)  wi l l  be insta i led pr ior  to  cut  4  be ing mined.
T imbers wi l l  be p laced at  locat ion (5)  pr ior  to  cut  5  be ing mjned and so on"
Each cut w' i l1 be approx' imately the width of the continuous m'iner"

11.  The operator  cont ro ls  on the cont inuous min ing machine shal i  not  advance
beyond the last roof support

OFAI^JING 8 o
{af,'rF-

, \ \ \ \
: .4

\ \ \ \
\ 6

\ K
. / \  - l

\ \ \ \ \

,4.- 5

' -7
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\
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l n  t

\' t l  \
t t  \

\

\
\

\

Cave

|-7l_]v\l
V

P
P

a t

1  
' O

O t

o a

Breaker  posts  shaj ' l  be insta j ied at  locat ion (F) ,  a f ter  min ing- . . inby-  is  completed.

Radius t imbers located at  (8)  w ' i1 l  be insta l jed pr ior  to  cut  g  be ing mined.
Timbers wi l l  be piaced at locat ion (.9) pr ior to cut 9 being mined" aid so on.
Each cut wi l l  be approximate' ly the width of the continuous m'iner.

The operator controls on the continuous mining machine shal ' l  not advance beyond thejast roof support.

A double rad ius. row sha ' l l  be insta l led at  locat ion (G) 'pr ior  to  cut  11 be ing m. ined' i t- the roadway is maintained at 16 feet;  i f  the roadway is maintained at 14 feet,
on iy  a  s ing le  rad ius  row is  requ i red a t  iocat ion (G) .

Breaker  posts  shai l  be insta l ]ed at  iocat ion (H)  a f ter  min ing inby is

The cut  sequence may vary  depending on p i . l ia r  locat ion,  p i l ' la r  s ize,
hau ' iage d i rect ion,  Btc . ,  So long a i  the t imber i .ng procedu"es out l ined
are fol loweci

D i rec t ion  o f  p i i i a r  a t tach  w i l l  be  op t iona l ,  depend ing  on the exist ' ing ground
ccndi  t ' ions.

Breaker posto radius t imber and roadway t imber wi i l  be
centers ;  width of  ent r ies or  crosscu ' is  wi  j i  determine
requi  reC.
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ALTERNATE PILLAR EXTRI.CTION

Ca ve
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a
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11 ir ' :
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1.

? .

Brea ker

Raciius
Timbers
Each cut

Roadway3.  .

Ar t .
I  ocat i  on (f  f  1 pr. ior to cut 11 bei nq

o

\  8 . "

\. \
\

\ q \
, \  J

\
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l n  \
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\
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\ \

\  l f  \
I  t l
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P

N
t\

OJ
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: l i : : ' . :1.11-* l ! : i . l l "g l ! , tocation ( i)  and extendins one *osscutoutby '  before the f  inar  r i . f t  (cut  11)  is  e* l r .c ted. .  l

A double rad ius row shai l  be insta ' l led at
mined, to maintain the roadway at 16 feet.

posts  sha l l  be  jns ta l jed  a t ' locat ion (F) ,  a f ter  min ing inby i r .o rpre ted.
t imber  shal l  be located at  iocat ion (g)  pr ior  to  cut  g  be ing mined.wi l l  be  p laced a t  rocat ion (9)  pr io r ' t6  iu i -9  be ing-* in .J , ' inc  so on.wi i l  be approximateiy the wi, i th of the iont inrous m.iner.

\t
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ALTERNATE PiLLAR EXTMCTION .--- SiNGLE HAULAGE I^JAY

Pi I  
' l  
ars I  and I1

plan (Draw' ings 6

Cut  sequence w i l l

CHRISTMAS TREE METHOD

Cave

a a t

l t  a

sha l i  be  sp l  i t  in  accordance
& 7) .

fol low the numericai order

to  the ex is t ing tYPica l

as shown.

c)
I
(D

(u
.E

CJ

a a

, .
a l

, .

1.

? .
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PILLAR EXTRACTION ---- SINGLE HAULAGE I.JAY

#

CHRISTI'IAS TREE I,IETHOD

Q O a a

? a a a

g,

rtr
(J

, G o

o o

o o

a a - a

o
o 9 e . . a o 6 ; r

{
I
I
I
I
I
I

o

3. Fenders A & D wil ]  be extracted as oui l ined in Drawing g.

Fender B

DRAWING 12
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ALTERNATE PILLAR EXTRACTiON -.-. SINGLE HAULAGE I.IAY

CHRISTMAS TREE },IETHOD

Cave

(
\ , 1

9,

. .(5
(

V
P
P

:'

ElmDer tocated

'  ' l  
l t(AI, ,i

' . o e l

, a a a a .

at  pos i t ion  ( t l  w i l l  be

a

a
a , r

l a a a a

Roadway
'B&C.

- :-.'

Breaker posts at ' locat ion (A) sha' l j
(Fender A and/or D)

instal led prior to mining fenders

instal led when mining inby is compjeted.

6 . Radiu i  t imber  wi l l  be insta l led at  locat ion , ,a , ,
gut  4 . is  complete,  the opening wi l t  Ue- i tmUereo
rocarron (aJ on not nore than four foot centers.for crlts B thru F.

prior to cut A beino
off with two rows oi

This .sequence wi' i ' l

G being mined.

the f inal I  i f t

DRAI./ING i3

mi neil. After
timbers at
be repeated

(cut  H)

Rad.ius t imber. wi l . l

A AouU'le radius rovr
being mined,

ug r lbe i  nsta' i  ' led 
at ' locat ion

prior to cut

wi ] l  be  ins ta l led  a t  locat ion h  pr io r  to

;
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t r \->1.(.Ir'
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)
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8.
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