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INTRODUCTION
Purposé

| This report was compiled to support the 1and.p1anning work of the -
Bureau of Land Management and to.proﬁide a syétematic coaT resourée in-
ventory of Federal coal lands in Known Recoverable Coal Resource Areas
"~ (KRCRA's) 'in the Western United States. It supplements the Tand planning .
requirements of the Federal Coal Leésfng Amendments Act of 1976 (Public
Law 94-377) seé.-(3)(B) Which étates,-in parf, that "Each land-use plan
prepared by the Secretary [of the‘Interfdr] (of in the case of lands with-
in the National Forest System, the Secietary of Agriculture pursuant to
subparagraph (A)(i)) sha11'jnc1ude_an a§se§sment of thé amount of coal
*deposits-in shch11and, identifying the amount of such coé] which is re-
‘coverable by deep'nﬁning'operations and the amount of such coal which is
recoverable by surface mining,operétions.f

:-;Thfs text is to be used in coﬁjunction'with the Coal Resource -Occur-
rence (CRO) Maps (7 h]ates) and:the Coal Development Potential (CDP) Map
- (1 plate) of the Ferron Canyon quadrangle, Sanpete and Emery Counties, Utah
(U.S. Geological Survey Open-File Report 79-1003).

Published and unbubliéhed public information were uSed as data sources
- for this study. No new drilling nor field mapping were done to supplement
‘thfs study. No conffdentia] nof.propriefahy data were used.
. ) | | 'Locafion
The Ferron Canyon Quadrang1e lies.in thé central part of thé Wasatch

P]ateau/c6a1 field in Sanpete and Emery Counties, Utah. The southeast
corner of}thé.quadrangle‘is 6.5 miles (10.5.km). northwest of the town of.
 Fgrron; The cify of Manti is‘the\counfy seat of Sanpeté County and is
14 mi]és‘(22?5-km)'west‘of the quadrangle., Castle Dale, the county seat

of Emery Cohnty, is 12 miles (19 km) east of the quadrangle.



Accessibility

The Ferfon Canyon quadrangle lies in the high cgntra1}part of the
_ Wasatch Plateau where there are on1y 1ight-duty grave1ed roads, dirt rdads,
and jeep trails for aCCessibT1ity; A 1fght—duty road comes up Feffon Can-
yon and enters the'southeast‘cofner of the quadrangTe.i It circles Dry
_ Mountain,‘leaves,-and then enters the_qUadrangIe 2 m11e$ (3 km) .to the west.
- The road cuts acroﬁs the southwest»corﬁer of_the quadrahg1e and ;ontinues
-,on'westard for 27 miles (43 km) to the town of Mayfield. 'Anothér Tight-
duty road enters the central east side of the quadrangle, turns north, and
then 1eaves the northwest corner ofrthé.quadrangle\where it continues north-
ward 3.8 mi1es-(6.l-km)'to Jogs_VaT]ey,Reservoir and Utah HighWay 29.

The»nearest railhead is at Manti which is on a branchHTiné of the
. Dehver and Rio Grande'western Railroad.

| ~ Physiography |

The Waéatch P1ateau¢is 2 high and deeply dissected tableland. The
eastern-margin forms a sweeping stretch of barren sandstone cliffs some' 80
miles (129'km)'1ong.'iThe st}ata have gentle dips genéra}]y']eSs’than 10 -
degrees and erosion has produced ledges and c1iffs along the plateau front
and on steep-walled re-entrant canyons;

The Ferron Canyon quadrangle area is mountainous. .The outstanding
»physiogréph1c featuré~isiFérron‘Canyon.with steep walls whi;h’rise up
to,i,ZOO ft (366 m) above Ferroh Creek;: Southwest of the cahydn,
'Féfron'Mouﬁtain Ties in the extreme southwest corner of the quadrangle
and in the_adjoinfng:qnadran§1es,to_the south and southwest. This
mountain is well over 10,000 ft (3,048 m) in e]évatioh and the.sduth-
west cornér'of the quadrahg1e reaches 10,600 ft_(3,231vm). Total relief
in the quadrangle is over‘4,120 ft (1,256,m). ‘Coai is eprsed in the
canyon walls at about 6,800 ft (2,073 m) above sea level.

-



Much of the upland area is gently-sloping topography'with~surface
gradients less than 10 degrees. |

The'main'drainagefsystem in the quadrang]e_areavis-Ferron’Creek and
its tributaries.‘pFerron Creek-drains into the San Rafae]‘Riuer approxi=
mately 10 miles (16 km)veast of the quadrangle.

Climate |

The c]imate of the Wasatch P]ateaU~variestwith altitude from semi-
arid in the 1owest-e1evations to alpine in the-highest-‘.The-annual pre-
c1p1tat1on 1n the Ferron Canyon quadrangle ranges from less than 12 inches
(30.5 cm) in the southeast corner to more than 25 1nches (63.5 cm) in the
northwest and southwest corners (U.S. Department of'Commerce,(1964)).

Temperatures on the-high.p1ateau are:coo1 in summer and cold in the
winter.‘ Summer temperatures in the highlands may reach 80 degrees F (27
degrees C) and in the winter drop to -20 degrees F (-29 degrees C).

| Land Status

The quadrangle lies in the west central part of the Wasatch Plateau
Known Recoverable Coal Resource Area (KRCRA). Approximately 12,000 acres
in the quadrangle'are covered by the KRCRA 1nc1uding about 1,500 acres of
non-Federal 1and'and 10,500 acres of unleased Federal coal land. There
"were no Federal coal Teases in the KRCRA of the quadrangle at the time
the land status was, rev1ewed for this report (1977) See plate 2.

 GENERAL GEOLOGY
v Previous Work

Spieker (1931) mapped the geo]ogy and coal outcrops of theIWasatch Pla-
teau and his. maps represent- the most detailed or1g1na1 work presently avail-
able. The strat1graphy of the area has also been described by Sp1eker and
. REeside;(ISZS), Katjch»(1954), and Hayes and-others (1977). . Doelling (1972)

" has summarized the geology and updated the coal data.



| ~Strotigraphy |

The coal beds of economic importance in the Wasatch P1ateau coal field
ane’Upper Cretaceous in age and are oonfined to the Blackhawk Formation of
the Mesaverde Group.’ The'Mesavende includes the foT1oW1ng four formations
in ascending order: the Star Point Sandstone, B1eckhaWk Formation, Castlegate
-Sandstone, and the:Price River Formation. The Upper Cretaceous Mancos Shale
Aonderlies the Mesaverde Group but is not exposed in the_quadrangle area. -

,tThe Tertiary ‘strata overlying the MesaverdezGroup-consist'of two forma- .
tions in the quadrangle: the North Horn Formation (Upper Cretaceous and
Paleocene).and the F1agstaff Limestone of Paleocene Age.

. The o1dest un1t exposed 1n the quadrangle is the Star Point Sandstone
wh1ch crops out in the central part of Ferron Canyon and in Stevens Canyon.
The formation consists of massive ye110w1sh-gnay sands tone.

‘The’coa1-bearing B1ackhowk:Formationicrops-out in. the walls of Ferron
.‘Canyon'and.intsome of'the‘fau1t blocks 1n the southeast corner of the quad-
.- rangle, The formation is about 750.ft (229 m) -thick in'Fenron.Canyon and
the coal beds are confined to the lower part of the formatfon.

- The upper. rim of Ferron canyon is formed by the resistant; cliff-
forming.CastTegote Sandstone which ranges from 90 to 150 ft (27 to 46 m)
thick. It oonsists ofvnassiye white to gray coarse-grained and gritty
sandstone. The-over1ying‘Prtce'River Fonmation'is-Composed‘of medium-
'gra1ned sandstone w1th some 1nterbedded shale. The Price River Formation
in this area ranges from 300 to 400 ft (91 to 122 m) tnick;‘ |

The North.Horn Formation ranges from 1,600 to 2,000 ft (488 to 610 m)
.th1ck and cons1sts of var1egated sha]e with subordinate amounts of sand-
stone, cong]omerate, .and fresh water limestone.. The Flagstaff Limestone

caps the‘h1gher mountains and is composed of resistant ledge-forming



yellowish-gray limestone which weathers white to very pale gray. The

upper part of the.ermation is eroded and the tota]'thickness deposited

in the quadrangle afea is unknown, but probably exceeded 900'ft (274 m).
| Structure |

The most significant stfuctur§1 feature in.the Ferron Canyon'quadrang1e
is the Joes Va11ey'fau1t zone which is about 2 to 2.5 miTes (3.2 to 4.0 km)
wide in the southeast corner of. the quadfangle. “The system is complex and
consists of at least nine prominant'faUIté‘in that_par£ df the quadrang]e;
Displacements range up to 1,200 ft (366 m) (Doelling, 1972). The,rocks be-
tween the . east . and west bounding faults have:mOStly.co11apsed to form a
series of grabens and horsts. .

Strata may be more steep]y'inc1ined in the fault blocks than in the
qnfau1ted areas but .generally in and qutsidezthe=fau1t zone ‘the beds dip
less than 5 degrees. »
| o  COAL GEOLOGY

" The area~of'coé1=outcrop is small in the qdadr&ng]e and there is -an
absence of non-proprietafy\dri111ng'data. |
" Hiawatha Coal Zones

‘Two coal beds orAzdnes; the Hiawatha ‘and the Upper Hiawatha, are
»found in this quadrangle. = These include several sub-beds as shown on plate
3. Thé.Hiawatha'bed or~26ne is found at the base of the Blackhawk Formation
and abbve}the StarAPofnt Sandstoné. "The closely spaced éub-beds~or sp]fts,‘
H-1 aﬁd'HAé,"weke}combined to make the'isdpach map , p1a£é 4,

. . The Uppef»Hiawatha'coé] also éonsists'of severa1-$ub-beds which-fange
from less than 1.0 ft (0.3 m)'to-sevéral féet in thickness. Genéra]]y,
theseisub—beds-are less than 5.0 ft (1.5 m) thick, but in one measured section,
,indek number 4 on p1ate‘1, a bed that is'Quéstionably Upper Hiawatha, is

5.1 ft (1.6 m) thick.



~ Other Coal Beds
Two other coal beds, the Blind Canyon and the Slide Hol]ow; occyr in
adjbining quadrangles to the'east and south but have not definitely been
_identified in the Ferfon Caﬁyon.quadfangie. The Blind Canyoh bed is believed
to occur abdut 40 to 45 ft (12 to 14 m)rabove\the H1awathaibed (Doelling,
1972). The Sjide Hollow bed is about 150 ft (46 m)»above the Blind Canyon
- bed and has:been'fouhd on Bfrch Creek-just'south of the quadrang1e in the;
”faultlzone.-ffhe,bed is 8 ft (2.4 m)- thick at'that’poinf and it is possible
that the coal bed extends into the Ferron Canyon quadrangle (Noelling, 1972).
Intervals reported aS "bony coal," "bone,h "sha]yvcoa1," or other
51h11ar terms in the data sources are sthn as fro¢k“.ihtérva]s in this
-.report on plates 1-and 3. These intervals were not included in the coal
A  thicknesses used: to construct the coal isopach map. ,-
,CHemical Analyses of the Coal
No coal—ana1ysésfare available for the Ferron Canyon quédrang]e.
Several proximate énalyses;of coa1»53mp1es taken_froh the -Hiawatha coal
bed in the adjofhihg quadréng1e to the-east’(the Northwest Quarter of the
" Castle Dale 15-minute.q0adrangle)jshOW‘that the HiaWatha‘coa]vis high
volatile B bituminous in rank (Doelling, 1972).
~ Mining Operations
- No coal mines have been opened id‘thé FerronfCanyon'quadrang1e;_
'Severai prospect pffs‘havevbeen dug but no éign{ficant produption has
come from them (Doel1ing, 1972).
| | . COAL RESOURCES
The princiba] soUrces-of‘data‘used in the constrdction:of the coal
isopach map,.strucfure contour map, and ﬁhe coal-data maps were Doelling

(1972)_and Spieker. (1931).



. Other‘Coairseds

Two other‘coa1'bed5‘ the B]ind Canvon and the’S1ide-Ho1Tow, occur in
adjoining quadrang]es to the east and south but have not def1n1te1y been
1dent1f1ed 1n the Ferron Canyon quadrang1e. The B]1nd Canyon bed is believed -
to occur about 40 to 45 ft (12 to 14 m) above the H1awatha bed (Doe111ng,
1972). The'S1ide Hollow. bed is about 150 ft’(46 m) above the Blind Canyon
_ bed and has. been found on Birch Creek Just south of the. quadrang]e in the
Atfau]t‘zone., The bed is 8 ft (2.4 m);th1ck at that~p01nt and it is possible
that-the'coal bed extends.1nto-the Ferron Canyon quadrang]e (DoeTTing,'1972).
| _Interva]s'reported as_?bonyscoal," “bone;“:“shaly.coa1," or other
3 ,Simi1ar*term5»in the data sourCesaare*shown'as'"rock" interva1s'in‘this _'
report on p1ates 1 and 3. These interva1s were not'tncluded tn the'coa1'
' th1cknesses used to construct the coa] _1sopach map.

B | Chem1ca1 Ana1yses of the Coal"

No coa] ana1yses are ava11ab1e for the Ferron Canyon quadrang1e.
Several prox1mate ana1yses of coal samp]es taken from the H1awatha coal
~ bed in the adjoining quadrangle to the east‘(the Northwest‘Quarter-of“the
Castle Dale 15-minute quadrangle) show that the Hiawatha coal is'high
o voIati]etBubituminous in rank (Doelling, 1972). o o
‘ R | M1n1ng Operations
No* coa1 mines" have ‘been opened in the Ferron Canyon quadrangle.
-fSevera1 prospect-p1ts have been’ dug but no smgn1f1cant‘productxon has
“come from them (Doe111ng, 1972).

| ' COAL RESOURCES | ,

The pr1nc1pa1 sources of data used 1n the construct1on of the coal

1a1sopach map, structure contour map, and the coal- data maps were Doelling

- (1972) and Spieker (1931).



Coa1.resource'tonnages were ca]cuiated tor measured, dndicated, and
inferred'categories in unleasedqareas of Redera1 coa1f1and within the‘RRCRA'
~boundary. Data~obtainedwfrom thevcoa]iisopachﬁmap (p1ate'4) were used to
calculate the Reserve Base values; The'coa1-bedkacreage.(measured by
p]an1meter) multipiied by the average isopached: th1ckness of the coal bed

t1mes a conversion factor of 1 800 short tons of coal per- acre-foot of

‘-wb1tum1nous coa1 y1e1ds ‘the coa1 resources - 1n short. tons of coa1 for the

’*1sopached coa] bed. Reserve Base and Reserve va]ues ‘for the Hiawatha
bed are shown on plate 7 and are rounded ‘to the nearest tenth of a million
_ short tons. The Reserve values are based on'a subsurface mining recover-
- ability factor of 50, percent. '_ 4
V - Coal* Reserve Base tonnages per Federal seCtion are'sh0wn on plate 2
and total approximatelyAB.s million short tons (3.3hn1ilion metric tons)
for the unTeased Federa1;coa] lands within the KRCRA boundary in the Ferron
Canyon quadrangle.' These data-are a150~shown inhthe.fb1fow1ng tabu]ation..
' -’,Tableal.; Coal Reserve Base data for subsurface ‘
o "~ mining methods for Federal coal lands
(in short tons) in the Ferron Canyon

quadrangle, Sanpete and Emery Count1es,
Utah.

(To convert short tons. to metric tons, multiply by_0.9072)

Coal .  High = Moderate o Low

" Bed - deve]opment deve1opment “ development -~ Total"
. Name . potent1a1 S potent1a1 -~ potential - - .
:‘ Hiawatha, e “3;500;000‘ 100,000 -0~ . 3,600,000 |

AAA Eng1neer1ng and. Draft1ng, Inc. has not: made any . determ1nat1on of

econom1c mineability- for any of the coa1 beds descr1bed in th1s report.



COAL DEVELOPMENT POTENTIAL
DeveTOpmenthotentiaT for Surface Mining Methods

-No deve1opment potent1a1 for surface m1n1ng methods exxsts in the area
of th1s quadrang]e because of the rugged topography, steep-s1ded canyons,
extreme relief, and thick overburden._,There may,be~veryvsma1]_areas where
some rim stripping could be done, but-in.genera1 the area.is,not;conducive
to surface m1n1ng methods. - | - B B
| Deve1opment Potent1a1 for Subsurface M1n1ng

‘. -and In Situ Coal Ga51f1cat1on Methods
The coal development potent1a1 for the subsurface m1n1ng of coa] is.

vshown on plate 8 In th1s quadrang]e the areas“where coa] beds 5 ft (1.5 'm)

. Oor more.in th1ckness are overlain by less than 1,000 ft. (305‘m) of overburden

1are cons1dered to have a h1gh deve]opment potent1a1 for subsurface mining.
Areas where ‘such beds are overlain by 1,000 to 2 000 ft (305 to 610 m)

and 2,000 to 3, 000 ft (610 to 914 m) of overburden are rated as hav1ng a

.. moderate and a 1ow deve1opment;potent1a1.respect1ve1y.~<Areas that contain

. no known-coal in beds 5 ft (1.5 m) or nore~th1ck,‘but‘coa1-bear1ng.un1ts

;-arespresent at,depths:of 1ess than 3,000 ft (914 m) are c1assifted as areas

of unknown coal development potent1a1 . Areas .where no coal beds are»known

| to occur-or where coa] beds. are present at depths greater than 3,000 ft (914 m)

jfhave no. coa1 deve1opment potent1a1. .There- are .no areas of un1eased Federa1

kcoal 1and within. the KRCRA in the Ferron Canyon quadrang]e that are known

to fa]] w1th1n the 1ow deve]opment potent1a1 c1ass1f1cat1on. Approx1mate1y '

200 acres are c1ass1f1ed with a h1gh deve]opment potent1a1 40'acres with .

a moderate potent1a1, and the rest of the KRCRA area has an unknown deve1op?

iment potent1a1



"‘The designation of a coal development potential ¢lassification is based

on the occurrence of the highest-rated;cda1~bearing.areajthaffmay-occur within

. 'anykfraetiona] part of a 40-acre BLM 1and-grid.area‘orf1ot area‘ofkuh1eased ‘

Federal coal 1and For example, a certa1n 40-acre area is tota]ly under1a1n

. by-a coal bed with-a "moderate" deveTopment potent1a1 If a small corner of

the same 40feCre.area-1s also underlain by,another coal bed-withee‘"high",de-,
.veidpment-potential, thelEntireu40-acre aree ie given:a "high"pdeve1opment‘
.pbtehtfal fating*evendthough.mbst of the éreaAis,reted}Pmoderateﬁ’by;the
'1ower coal bed.' Another possibility‘is-e*40-acre §rea devoidwof anyAcoaTﬁ
except a sma11 corner where a 5 ft (1‘5 m) coa1'bed'crops out. In th1s

case the 40-acre area will have a "h1gh" deve1opment potent1a1 rat1ng.

- »-The in situ coa1~gas1f1cat10n‘methods of" development potential classi-
f1f1cat1on are based on the d1p and depth of coa1 beds hav1ng a minimum thickness
of 5 ft (1.59m) ‘There- are on1y two development potent1a1 c1ass1f1cat1ons---
moderate and Tow. ' The: cr1ter1a for in-situ coal gasification. 1nc1ude coa1
... .bed dips of 15 to 90.degree;uand:COal-bed'depth'of.200 to 3,000 ft (61~to~914_m).
| - Inasmuchas the coaT-bedsAdip 1e55'than 15 degrees:inathe Ferron Canyon
,ﬂ'quadrang1e, the cr1ter1a for the cTass1f1cat1on of 1n s1tu coal gas1fﬁcat1on

- methods of deve]opment potent1a1 do not. apply.



Téb1év2. ‘Sources of data used on plate 1.

- Plate 1 : , _
Index Data Base :

_Source v,-:'* «Number'-‘3 Measured Section No. - Page or Plate No.

1 - 428 ' pl. 25

2 . - 427 . o pl. 25

3 429 - ; - - pl. 25

8 - - 432 pl. 25
11 o 434 , .. pl, 25
12 - 423 S pl. 25.
- 13 . o - 435 - pl. 25
o4 436 0 . - pl. 25
- .15 S 439 S - pl. 25
16 R 437 ‘ pl. 25
17 438 ; -~ pl. 25

Spieker, 1931

173
. 173
- 173
173
173
173

~ Doelling, 1972
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