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APPLICATION FOR PERMIT

UNDERGROUND COAL MINING.

... DiViSiON OF
OIL GAS & MIN!NG

Davies Coal Mine

Date 1-29-r/

Garfield County, Utah

Submitted by:

GARFIELD COAL COMPANY

Submitted to:

State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND
MINING
Salt Lake City, Utah

1492 East 1200 South
Bountiful, Utah 84010

H. SAM NESLEN
Consultant

MARK K. BOYLE

SALT LAKE CITY, UTAH 84101

(801) 364-0511

ATTORNEY AT LAW

AMERICAN TOWER, SUITE 1506 S.

44 WEST BROADWAY

Transportation - Marketing - Management

]

801-298-3459

1

I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I



I certify under penalty of law that I have personally
examined and am familiar with the information submitted
in this application and all attachments that, based on
my inquire of those persons immediately responsible for
obtaining certain information in this permit application,
I believe the information is true, accurate and correct.
I am aware that there are significant penalties for
sUbmitting false information, including the possibilty
of fine and imprisonment.
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Alfr L. Foster, President
GARFiELD COAL COMPANY

Date
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Garfield Coal Company
Coal Mining· "Dedicated To A Clean Environment"

Star Route
Panguitch, Utah 84759

(801) 834-5227
Fax (801) 834-5304

Faci1ity Name

GARFIELD COAL COMPANY, a Utah Corporation

Faci1ity Contact

A1 Foster, President
801-834-5227

Faci1ity Location

T.36S, R.2W

1.- NONE OF THE PROPOSED MINING WILL BE ON INDIAN LANDS.

2.- THE 42 YEAR CHRONOLOGICAL HISTORY, SUPPORTED BY EVIDENCE
SUPPORT DOCUMENTS SHOWS PRE-EXISTING RIGHTS FOR THE DAVIES
COAL MINE.

3.- NOTICE OF INTENT TO MINE WAS FILED ON MARCH 27, 1982.
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1.-

2.-

3.-

4.-

5.-

6.-

7.-

8.-

9.-

Garfield Coal Company
Coal Mining' "Dedicated To A Clean Environment"

Star Route
Panguitch. Utah 84759

(801) 834-5227
Fax (801) 834-5304

STATEMENTS BY APPLICANT

App1icant does not now ho1d or has had a previous
mining permit sUbsequent to 1970.

App1icant has never had a Federa1 or State mining
permit suspended or revoked.

App1icant has never forfeited a mining bond or simi1ar
security deposited in 1ieu of bond.

App1icant has had no administrative or judicia1
proceedings, what-so-ever.

App1icant has no other 1icenses or permits connected
with this app1ication.

App1icant states this mine and State Coa1 Lease is
not in an area designated unsuitab1e for underground
mining or the surface effects there-from.

App1icant states mining wi11 be by continuous miner
with continuous hau1age system. Estimated first year
production 25,000 ton 10w and 50,000 ton high.

Mine wi11 operate with one section having one production
shift per day and one maintenance shift.

Large~production is not projected - mining for 1oca1
consumtion on1y. Tvo sma11 co-generation p1ants are
projected, one in Esca1ante utah and one in Panguitch
Utah uti1izing the major part of coa1 production.
Federa1 Energy regu1atory permits for these co-generation
p1ants were issued in November 17, 1987. Docket # QF87­
576-000 and #QF87-577-000 to Esca1ante - Panguitch Micro
Energy Co-Generation Inc. (Not affi1iated with Garfie1d
Coal Company) NO PROTESTS OR PETITIONS TO INTERVENE HAVE
BEEN FILED.
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TYPE OF PROJECT: Proposed Coal Mine COUNTY: ;;c.~. :'- i c 16

PROJECT NAME: Davies r·jine OGM File # ACT/Ol ;,/:," J

Garfield Coal CO.
COMPANY; 311)) " :;tate, :~LC , Ut. G1llllu.

LOCATION; Vicinity of Bryce Canyon T 36 C' R 2 I,-i.)

RESOURCE BASE; Not Available RESOURCE CHARACTERIST ICS :

In Place Reserves; BTU;

Recoverable Reserves: Sulfur:

Coal Field: Kaiparowits AvailableNot

PRODUCTION EMPLOYMENT TECHNOLOGY:

YEAR (JVMr) CONSTRUCTION OPERATIONS--
1980

Underr;round

1981

1982

1983

1984 .
1985 LEASE AClZEAGE:

1986 Not Available

1987 Private

1988 State

1989 Federal

1990 Total Acres

DEVELOPMENT STAGES:

UTI p 3 4 5 6 7 8

~w I OeM EHPDC PRO MPS MPA CC CP

CURRENT STATUS: Inactive

Ca-1MENTS:

Mine plan previously submitted to OGM. Currently on inilctivc 1 is t .

Would have to return to stage two for development.

79
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Mr. Alfred Foster
Gameld Coal Company
Bryce Canyon, Utah 84717

Dear Mr. F01I~r:

I would like to take this opportunity to acknowledge your efforts to develop
coal reserves in Garfield- County, Utah. Development ia important to OUT rural
areas and to the wise uee of our state's most valuable reoources.

STATE OF lTTAH
OFFIC~ Of: THE: GOVERNOR

SAl-T l-AKE CITY

84114

Garfield County aloo contains Bome of tha most epeclacu1ar scenery in tha
world; scenery which I5Upports a growing tourist indWJtry. With mea plcnning,
this area can support eoncUtt~nt growth in both industries. I encourage you to
work cloooly with the Divil3ion of Oil, GM, and Mining, and other fede:tul, BtatG,
and local agenciea as you plan and permit this operation. Those agendetJ ,;vill give
your proposal a timely and equitable review.

Again, thank you for your interest in the developD;lent of Utah's resource8
and the growth of our nrral indUIrtries.

NO"MAN H. BANQI:"TI:"

(JOV(;RNOR
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COUNTY COMMISSION
Tom Hatch
Sherrell Ott

Louise Liston
Hazel Rich, Clerk

I
I

GARFIELD COUNTY

P.O. BOX 77
PANGUITCH, UTAH 84759

February 7,

Tom Simkins, Assessor
Patrick B. Nolan, Attorney
Mamie D. Hatch, Recorder

Judy Henrie, Treasurer
Robert Judd, Sheriff

John W. Yardley, Justice of the Peace

1990

I
Mr. Leonard Decker
Decker Coal Company

Reference: GARFIELD COAL CO.
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Dear Mr. Decker:

This letter is to confirm that Garfield County will construct
the road which we have discussed into the coal mine, consisting,of
a six (6) inch gravel base sealed with permazyme.

Should you need any further information please feel free to call .

. 1

Very truly yours,

Sherrell Ott
Garfield County Commissioner

SO/pj
pc: file
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1920's

1950's

1951

1952

1960

1966

CHRONOLOGICAL HISTORY

OF THE "DAVIES COAL MINE".

GARFIELD COUNTY UTAH

Mr. Jack Pollock mined coal in the "Jimmie
Canyon" area, across the canyon, westerly, from
the DAVIES COAL MINE. Coal mined was for local
consumption by team and wagon.

Mr. Byron Davies, a local well known Geologist,
Mr. Bert Abel, financier, and Mr. J.D. Stack,Vice
President Denver & Rio Grand Railroad formed the
BRYCE CANYON COAL & COKE COMPANY, Cannonville, Utah.
They envisioned bringing in the railroad from
Marysvale Utah to haul the coal from the DAVIES
COAL MINE, but the death of Mr. Stack stopped the
railroad idea. Byron Davies and Mr. Abel persisted
in the mine preparation and road building work,
evidenced by their many checks written in the 1950's
on the UTAH FIRST NATIONAL BANK of Salt Lake City.

Their check #1032 dated July 15, 1952 was one of
the first checks to the STATE OF UTAH for royalty
payments at 12.5% on 12 tons of mined coal, in the
amount of $6.00. In those days $6.00 was a great
deal of money, as well as the $10,000 spent on the
coal mine, installing the chute, generator, explosives,
and other items found within their check-book.

Mr. Wallace Ott of Tropic Utah purchased into the
BRYCE CANYON COAL & COKE COMPANY on August 15, 1951
for $206.00 with a 60 day post dated check, until
he sold a cow to raise the money. (Of course Mr.
CRANnEL at the First State Bank of Salina would have
honored the check, and everyone knew this)

By this time, Byron Davies and Frank Shakespear had
driven two "entries" into the coal out crop, some
85 feet, Easterly, mining over 100 tons of good coal.
Mr. Abel had to drop out of the company.

The road to the mine was a constant problem due to
the run-off waters, and having no culverts and
our now modern equipment, it became a costly problem
for the Company.

In this remote area, so to speak, survey pegs were
very hard to find. Wallace Ott found a survey peg,
and they determined just where they were, and filed
the present UTAH STATE COAL LEASE,
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1966

1974

1977

1980

1982

Todate

CHRONOLOGICAL HISTORY

OF THE "DAVIES COAL MINE".

Continued

Byron Davies and Al Foster, being associated in
the mining of Bentonite, teamed up to get the
DAVIES COAL MINE into a better production picture.
Foster brings in heavy equipment such as a D-8 Cat
and #6 Traxcavator, and once again up grades the
road up to the mine. About 100 tons of coal was mined
still mining the "hard way".

At the direction of the COUNTY COMMISSION, the
County Road Crew pitched in and helped on the
mine road because local people were wanting coal
for the winter. Approximately 300 tons were mined
for local consumtion.

with Byroh Davies health a problem, Foster & Davies
travel to Salt Lake City and form GARFIELD COAL COMPANY,
a Utah Corporation to obtain fresh financial help.
GARFIELD COAL COMPANY was all ready to begin larger
operations, when the Environmentalists protested the
proposed ALTON strip mining project, near BRYCE CANYON
NATIONAL PARK. The protestors drew a circle around
the PARK which also took in our DAVIES underground
coal mine.

The strip mining project at ALTON lost its case, and
the SECRETARY OF THE INTERIOR ruled that the DAVIES
COAL MINE was indeed acceptable for underground coal
mining near the PARK because we are so totally hidden
from view on Utah State Land. GARFIELD COAL COMPANY
lost an overseas coal contract due to the Environmental
protest on a mining operation not remotely connected
to the DAVIES MINE.

GARFIELD COAL COMPANY continues further development of
the DAVIES COAL MINE with a $7,505.00 contract to Lyman
Construction Company and files their NOTICE OF INTENT
TO MINE ON March 27, 1982.

Financial and other preparations proceeding on schedule.
This 42 year history, supported by evidence of support
documents shows PRE-EXISTING RIGHTS for the DAVIES COAL
MINE.

Idtt:~-
G~FIELD COAL COMPANY
A1fred L. Foster, President
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Witnesseth:

On this 15th day of August, 1951,
Byron Daviestome known to be the
executed the fore~oing instrUDent
executed the same as his free act

To "vv~om It 'ISay Concern:

This agreement, dated,~ the 15th of August, 1951, by
and between Byron Davies, Cannonville, Utah, and Wallace
Ott, Tro~ic, Utah. .

Cannonville, Utah
August 15, 1951

State of Utah

County of~

before me personally appeared
person described in and who
and acknowledged that he
and deed.

Given uner my hand and official seal this I~ cit
~f~/Yjf q;/J. /?

J /! .. . . // / \ ;' / ///"J' . #'f/ ¥ l -<,~.,,~. ~~6..~

r~y commission expires Notal r~~ , . '1~ £
1- /z-§;) Residinp- at6c??-/.dG'41't-rna.l!J!...~

I
I
I.
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Vl~ereas, I Byron Davies do o~n 39% of the Bryce Canyon

I Coal and Coke Company, the principal asset of this company
being Federal Coal Lease S. L. Serial Number 064862, located

g /.J~<, ...._.~...... ~!lTow~s~~ji p6 SCjuth, Range 2 West,. s~~t Ia~e. B~e I\~eri.diar:. .,_

I I- .... /"1-/,.<., tJ I/f(',{ v> f ..~ f*" t iJ i/ ( At: .:..s e .tV;.... ·:/ /1/ /;7 ' ..a~ ..,: ~.v 7P J 1'''' K.,J ~
~~ereas, I Byron Davies, for $10.00 (Ten Dollars) and

other good and valuable considerations do hereby sell, assign
and convey to Wallace Ott 10% (ten per cent) of stock and .

I assets in the Bryces canyon Coal and Coke Gompany. This said
10% equals 10/39 of Byron Davies' interest in the Bryce
Canyon Coal and Coke Company.
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ATTORNEYS AT LAW

BOYLE & BOYLE

I
I
I
I

MARK K. BOYLE

MICK BOYLE

10 U"UAUWA~ UUILUINl,

SALT LAKE CITY, UTAH 84101

(801) 363 - 3550

March 3, 1982
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Lincoln Lyman
Escalante, Utah

Re: Garfield Coal Company

Dear Lincoln:

This will confirm our telephone conversation of
this date supplementing a previous conversation last week
regarding the earth moving work you have discussed with Al
Foster on behalf of Garfield Coal Company.-

Al has indicated to you, generally, what we have
in mind with regard to the access road and the work in and
Rbout the face of the mine and the plateau area around the
face.

You advised that your cat work will be on the basis
of $90.00 per hour and that will include a rough road to the
face, the work around the face and the plateau area, which you
estimate to be between $8~00 and $IOPOO total, even though
these estimates are rough, either on the low or the high side.

I indicated that we have approximately $5,600 in
the bank committed to this project, and we agreed that before
you get to an expenditure of $5,000, you will contact us to
determine what future expenditures are required. It is our
understanding that you will be in a daily contact with Al so
that we will all be apprised as to how the project is progressing.

You indicated that you will be able to start either
March 5th or the weekend of March 5th, and that you should be in
a position to give us a report within ten days from your start-up
time.

By copies of this letter to Al Foster and the other
members of the B~ard of Directors, we are hereby committing the
Garfield Coal Company to the project outlined above.

I
I
I

MKB/mr /
cc' Al Poster

Larry Mills
Sam Neslen

Best regards,

Mark K.
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~tlee(Jlle .LflHeale eole4,t~eeat(J.1e (30... '}lee.

Phone 826-4229
Escalante, Utah 84726

Nt? 2840

I
Tractor Service

Cat and Backhoe

Concrete Work

Trucking

:DOYLE & BOYLE

SALT LAKE CITf, t;"rAH 84101

I
I

SUI'l'l!: 400 10 BRQADVfAY I3UILDL~G

Date Work Done
F2:\LTJ.~::S'T FuR PAYMENT l"OR '!iOHK DOh'E FeE GAIlFIK.D ........ (\ f', T

'~,·V....""l...!..J co. :
Time Amount

~l;-82

r~

l15-82

1-16-82

\·;c::'ki~'S en road intocoal mne loeation.
H-D-21l .:595.00 per hr.

'Norking on road and starting to cut off O-Jer burden, to make
landing and access to vane 01 coal.

H-D-21 ;'2$95.00 per hr.

"ior1-d.ng on portal entry and landing.
H-D-21 C·~95.00 :-,eY' !'J'.

,i~,r}-:.:!..n.s on portal entry a.ne, landirv.:.
H-D-21 i) ,';95. OOp;ler h.".

::'c,!';';'iuti,-' Oft 'portal €nt1:'y" and 'latldiT1g~

II-D-21 (~' :.i95. 00 p2::chr.

.'iOrK~.ng on portal entry anci landing
H-D-2l ,) (?95. GO Dor h.l'.

ilor~(j:::.g on por+.-al entr~T and landing.
H..D-21 ..1' ,~;95. 00 peT' hr.

.'!orKing on portal entry and landing.
H~D-21 ii ~)95. 00 p'2r hr.

':!o!'l'~in!j on portal entr~r and landing.
H-j)..21 0' '95.00 ,)2r :.r.

',)L'lti::'JCj on porta:' eL'cr:v i:'.n(J. landi,w.
H-D-21 '-=~:~95.00 :~C:C:~;'.

5 r..rs

7 MS

7 hrs

2 hi'S

7 hrs

'( hrs

7 hrs

7 hrs

7 hI'S

7 hrs

7 hrs

665. ')0

l~.-" ~:: • \.',

.1"".

."

.,'Y"l':.~Ln..::; on portal ent,1"'y and landing.

11-G-21 ", :~95. CC: ~'G rhlu' . "/ h1"'s .• _. _" •.,
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BOYLE & BOYLE
ATTORNEYS AT LAW

I
I
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MAh'K I" 1°"'" I

MICK BOYLE

SUIre ~1U,)

10 f3ROAOWAY !~lIILDIN,-.

';ALT LAKE CITY. UTAH 04101

(801) 363 3550

April 9, 1982

I
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Lincoln Lyman
% Lincoln Lyman Construction Company
Escalante, Utah 84726

Dear Lincoln:

Enclosed is Garfield Coal Company's check No. 26
in the amount of $7,505.00 representing payment in full for
the road and portal work you did for that company beginning
March 4th and ending March 22nd, 1982. This is in payment
of the invoice submitted to Boyle & Boyle, a copy of which
is enclosed herewith.

It is my understanding that this is full payment
for the entire job which we authorized and which you have
completed.

Very truly yours,

Mark K. Boyle

MKB/mr
Enclosure
cc: Larry Mills

Sam Neslen
Al Foster
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GA"RHELQ·COAL COMP:\~Y
345 SOUTH STATE .'5;:rR[ET

~:SALT:iA*ii:IT':, TAIi:i 8:11:
,. .,' ..

GARFIELD COAL COMPANY
345 SOUTH STATE STREET

SALT LAKE CITY, UTAH 84111

AMOUNT

AMOUNT

TOTAl DEDUCTIONS

AMOUNT OF OlEa:

IF INCORRECT PLEASE RETURN. NO RECEIPT NEasSARY.

- .;: ~--:. (, _:. .;

19__ (j)

_.a-"'A =-1~---"'_\____¥1P"''---\-J--'I-V-'II---_4.~C1lI-''-'~-=------------------~-$-\d-/"----

IF INCOR:RECT PlEASE RETURN. NO REaIPT NEQSSAAY.

LES5

BY ENDORSEMENT THIS CHECK WHEN PAID IS ACCEPTED IN FULL
PAYMENT Of THE FOLLOWING ACCOUNT

BY £NOORSEMENT THIS CHECK WHEN P,4.ID IS "camo IN fUll
PAYMENT Of THE fOLLOWING ACCOUNT

r-L- ES-5-----..-O-I5-CO-U-NT-tt----I----J, ~~]J'MLt~rJ~~rxL~:::================::::::::::::::::::::::'rJboliars
~IELDCO~

----/'~/~

tjl-:-I'Ift;,-jJ~IDr-l:;;;1.dlWlfL-I\lWJU~..L-W~A.\~~.JfVJ~~~-==-----------:---Dollars

~2??;2-Y_--

- .' '.~.;' ' .-------------_.--_. __._-------~...~-----=--'-'-.:::..:...:...:..--"'-
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8'1' ENDORSEMENT THIS CHECK WHEN PAID IS ACQPTEO IN fUll
PAYMENT Of THE FOLLOWING ACCOUNT

O~T( AMOUNT GARFIELD COAL COMPANY 026
34; SOUH' '>TAn ST~EET

SALT ~AKE C:TY, UT/.H , 84~ 11 97-152/1243
,

Apri 1 9 19~

~ay to the '".order of_ -~ii'.<G~-Il-' k¥'lk\n~ruction Company- - $7,505.00*
" " .

TOTAt. OF INVOlas
, ,

**Seven thousanci five hl1nu:ced five and no/lOO------"LES5 % DISCOUNT Dollars
LES5 A GARFlELOC);;Z;_ANY

TOTAl DfDUCTIONS o~ot Plait /!oiUi(!/
AMOUNT Of OlECK • . C V " ~,,-/ I

If INCORRECT PlEASE RETURN. NO RECEIPT NEOSSARY. "AR0WAN. UT ....i 8"'761
\ 7h/Ad~ (j~-z=:

AI:dIr~__ ,-F I: *2 t.. 31111 0 *5 21: 005~1I. .~OOO 7 50 500.1'

I
I
I



"-~_ .... _~. -"- adversely attected oy
Garfield surface coal mi~i.ng
Township, Range, Sec- operations may petitIOn
tion: The federal lands the Office of Surface

I within Salt Lake Mining to have an area
Meridian, Utah desiganted as unsuitable

T.4OS, R.6W. S.L.M. for all or certain typ~ of
TAOS, R.5W, S.L.M. surface coal mi~l.ng
TAOS, R.4- 1h W, S.L.M. operations. In the petItion
TAOS, RAW, S.L.M. submitted to OSM, the
T.39S, R.6W, S.L.M. petitioners allege that .(1)

T.39S, R.5W, S.L.M. the lands in questl~n
T.39S, RA-1hW, S.L.M. could not be reclaimed In

T.39S, RAW, S.L.M. accordance with the
T.38S, RAW, S.L.M. requirements of the .A.ct;
T.38S, R.3W, S.L.M. (2) surface coal mlm~g
T.37S, RAW, S.L.M. operations could result In

T.37S R.3W, S.L.M. significant damage to
T.37S: R.2W, S.L.M. important historic,
T.36S, R.3W, S.L.M. cultural, scientific, and
T.36S, R.2W, S.L.~ aesthetic values a?d
'Bffice of Surface natural systems offragIl~

Mining Reference lands; and (3) suc.h
'Number: 79-5-001 operations could result In

The petition, filed a substantial loss or
under Section 522 of the reductin of long-range
Surface Mining Control productivity of w~ter
and Reclar.1ation Act of supply or of food or fIber
1977 seeks to have products, including
specified Federal lands in damage to aquifers and
the area of Bryce Canyon aquifer recharge areas of
National Park and the renewable resource
Dixie National Forest lands. The proximity of

• declared as unsuitable for mineable coal lands to·
mining. The petition was Bryce Canyon Nati?O~1
submitted to the Office of Pqrk and the DIXIe

,Surface Mining on National Forest and the
I November 28, 1979 and possible adverse affects
: was found to be complete of mining on the Park and
I on December 27, 1979. Forest are of particularI A review of the area's concern to the
I suitability for mining has petitioners.
I bee nun After completion of theI ertaken by this office. In analyses and hearing
I addition, the Bureau of mentioned above, the
I Land Management De par t men tea n
: Utah State Office and the designate the area or a
) Utah Regional Forester portion thereof as un­
: - United States Forest suitable for all or certam
I Service as the surface types of surface coal
I managing agencies for mining operations (which

the petitioned area will includes the surface
make recommendations effects of undergrotmd
on the petition. mining). The agency may

also find the area as
suitable for surface coal
mining operations.

Information on which to
base analyses of the
issues raised by the
petitioners is being
sought from all interested
parties.

Donald A. Crane
Regional Director

Published in the
Garfield County News
Jan. 31, Feb. 7, 1980.
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(C NOTICES '
E PEOPLE MUST KNOW'

, ,I
;uardianship Nohces ~ ~
If District Courl or the ..",., ... J
; for further informa~ion

A PUbliC nearmg IS
planned for late Sep­
tember 1980, notice of
which will be given prior
to the hearing. A decision
on the petition will be
made by November 28,

U.S. DEPARTMENT 1980.
OF INTERIOR This notice is issued at

OFFICE OF this time for the con-
SURFACE MINING venience of the public.

Notice of Receipt of a The public file on the
Complete Petition for petition is available for
Designation of Lands as public review during
Unsuitable foc Surface normal working hours l;lt
Coal Mining Operations the Division of State and
AGENCY: Office of Federal Programs, Of­
Sur f ace Min i n g fice of Surface Mining,
Reclamation and En- Region V, second floor,
forcement Brooks Towers, 1020 15th
ACTION: Notice of Street, Denver, Colorado
Receipt of a Complete and at the Kanab
Petition for Designation Res 0 u r c eAr e a
of Lands as Unsuitable Headquarters, Bureau of
for Surface Coal Mining Land Management, 320
Operations North 1st East, Kanab,
SUMMARY: Pursuant to Utah.
Section 769.16 of Title 30, Copies of the petition
Code of Federal are available to the public
Regulations, notice is from the Office of Surface
given that the Office of Mining, Region V.
Surface Mining, has Relevant information and
received a petition to comments on the issues
designate certain Federal raised in the petition are
lands in southern Utah as solicited.
unsuitable for mining. FOR FURTHER IN­
The petition is described FORMATION CON-
below: TACT:

LOCATION OF LANDS Barbara J. West, Office
PETITIONED FOR of Surface Mining,
DESIGNATION REGION V, Brooks
Pet i t ion e r s : E n - Towers, 1020 15th Street,
vironmental Defense Denver, Colorado 80202.
Fund, Friends of the SUPPLEMENTAL IN­
Earth, Sierra Club Legal FORMATONI:
Defense Fund, Sylvan Under Section 522 of the
Johnson, Leon Lippincott, Sur f ace Min i n g
Caroline Lippincott, Jet Reclamation and Control
Mackelprang, Cynthia Act of 1977 and its im­
Myers, Susan Hittson and plementing regulations,
Larry Little persons with interests
State: Utah which are or may be
Counties: Kane and adversely affected by
Garfield surface coal mining
Township, Range, Sec- operations may petition
tion: The federal lands the Office of Surface

I within Salt Lake Mining to have an area
Meridian, Utah desiganted as unsuitable

TAOS, R.6W, S.L.M. for all or certain types of
TAOS, R.5W, S.L.M. surface coal mining
T.40S, R.4-1hW, S.L.M. operations. In the petition
T.40S, RAW, S.L.M. submitted to OSM, the
T.39S, R.6W, S.L.M. petitioners allege that (1)
T.39S, R.5W, S.L.M. the lands in question
T.39S, R.4-1hW, S.L.M. could not be reclaimed in
T.39S, RAW, S.L.M. accordance with the
T,38S, RAW, S.L.M. requirements of the A.ct;
T.38S, R.3W, S.L.M. (2) surface coal mmmg
T.37S, RAW, S.L.M. operations could result in
T.37S, R.3W, S.L.M. sip.nifil':lnt d:lm:l~(> In
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Dear Mr. and Mrs. Foster:

January 16, 1980

The petition is described below:

All Federal lands within the following townships:

Kane and Garfield

Utah

T.40S, R.6W; T.40S, R.5W; T.40S, R.4-1/2W; T.40S,
R.4W; T.39S, R.6W; T.39S, R.5W; T.39S, R.4-1/2W;
T.39S, R.4W; T.38S, R.4W; T.38S, R.3W; T.37S,
R.4W; T.37S, R.3W; T.37S, R.2W; T.36S, R.3W;
and T.36S, R.2W; Salt Lake Meridian (S.L.M.), Utah.

Environmental Defense Fund, Friends of the Earth,
Sierra Club Legal Defense Fund, Sylvan Johnson, Leon
Lippincott, Caroline Lippincott, Jet Mackelprang,
Cynthia Myers, Susan Hittson, and Larry Little.

United States Department of the Interior
OFFICE OF SURFACE MINING

Reclamation and Enforcement
BROOKS TOWERS
1020 15TH STREET

DENVER, COLORADO 80202

Location:

State:

The petition, filed under Section 522 of the Surface Mining Control and
Reclamation Act, was submitted to this office on November 28, 1979. It
was found to be complete on December 27, 1979.

Office of Surface
Mining Reference
Number: 79-5-001

Counties:

Petitioners:

Alfred and Leda Mae Foster
c/o James O. Thomas
Tropic, UT 84766

The Office of Surface Mining (OSM) has received a petition to designate
specified Federal lands in the Alton-Bryce Canyon area as unsuitable for
surface coal mining operations. Because our records indicate that you are
an owner of interest in the area covered by this petition, we are sending
you this information so that you will know about the petition process and
how you can participate in it.

OFFICE OF THE REGIONAL DIRECTOR
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GARFIELD COAL COMP~Y

Attention: A.L. Foster
Star Houte
Panguitch, Utah 84759
(801) 834-5227

United States Department of the Interior
Office of Surface Mining
Reclamation and Enforcement
Brooks Towers
1020 15th Street
Denver, Colorado 80202

Attention: Donald A. Crane, Regional Director:

RE: Notice of receipt of a
complete petition for designation
of lands as unsuitable for Surfnce
Coal Mining Operations. Ref: #79-5-001

Dear Mr. Crane,

We have received your letter of January 16, 1980,
and have noticed the pUblication of the above mentioned
protest i~ the GARFIELD COUNTY NEWS, January 31, 1980.
Garfield Cecil Company (A Utah Corporation) is an interested
party in this Environmental petition because of our mining
property located in 1'.365, R.2W, under Utah State Coal
Lease #23331. Our mining operntions have been, and would
be in future operntions, strictly underground mining in the
Straight Cliffs geological formation, and more specifically
the "Henderson Coal J:one" neaT the town of Henrieville, Utah.
More specific<:llly we are located in the "Kaiparowits Plateau
Coal Field". We are in fact, directly Eust upproximately
twenty miles from BRYCE CANYON NATIONAL PARK.

It is our belief the Petitioners are more concerned
with the surface mining of coal found within the "Kanab Coal
Field" which is bounded on the East by the Paunsaugunt Fault
and on the West by the Sevier Fault. Locally, we call this
'Dakota Coal' because it is found within the Dakota Formation
and in many cases ~a~ be surfaced mined. In the Petitioners'
efforts to protect our environment and the area around BRYCE
CANYON NATIONAL PARK, they undoubtedly drew a circle around
the Park, and protested a blunket area of land. In doing so
they most assuredly took in our property, in which, we are
endeavoring a minimum ten million dollar investment progr<:lm,
and now is hanging in the balance, until this petition is
adjudicatedl We find, after this petition, we are unable to
answer the "Proposal Solicitations" from the Department of
Energy, as indeed, we are on their 'Source List' for development
of our Nations' coal fields which is the intent of our National
Policy towards energy independence.
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GARFIELD COAL C0.M-PANY

PAGE TWO

We ask your office to be fully aware of the
following salient features of any and all operations
that would be factual in the mining operations of our
property;

1. Our mining methods would only be underground
in the 'Straight Cliffs Formation' with 800
to 1000 feet of over-burden over our mine.

2. Any resultant surface indention would be
absolutely impossible to see or notice,
especially from BRYCE CANYON NATIONAL PARK.

3. It is impossible for people to notice or see
visually any of our mining operations on the
mining site. We are located approximately three
miles from the main highway #12, hidden completely
in 'Jimmie Canyon'.

4. Trucks hauling our coal would be seen by the
public, however, for the past twelve years
similar large trucks have hauled oil from the
. Upper Valley' oil field over the same highway
#12 we would be utilizing, with no adverse affects.

5. Our underground operations would not create a
substantial loss or reduction of long range
productivity of water supply or of food or fiber
products.

6. Our mining operations would not damage important
historic, CUltural, scientific, and aesthetic values
and natural systems of fragile lands.

7. Our start-up operations will only be cn Utah
State Coal Lease #23331. At some future date
it is entirely possible for us to become involved
on Federal Land.

~. Almost as long as BRYCE CANYON NATIONAL PARK has
been in Garfield County (1923), Tourism and the
hauling of timber (logs) on our highways in and
around the PARK have been compatible with one another.

9. Attached are signatures of many of our leading
citizens who have signed a petition endorsing the
mining of coal in Garfield

We are happy to participate in this process and trust we have
submitted relevant information which should be considered by
your office.
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GARFIELD COAL COMPANY

PAGE THREE

very truly yours,

/!I}&j;/ kr--
Ai ed L. Foster, President
G FIELD COAL COMPANY
Star Route
Panguitch, Utah, 84759
(801) 834-5227

March 19, 1980
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United States Department of the Interior
OFFICE OF SURFACE MINING

Reclamation and Enforcement
BROOKS TOWERS
1020 15TH STREET

DENVER, COLORADO 80202
OFFICE OF THE REGIONAL DIRECTOR

Mr. Alfred L. Foster
Garfield County Coal Company
Star Route
Panguitch, Utah 84759

Dear Mr. Foster:

Thank you for your detailed and informative letter. We appreciate your
concerns and will most assuredly consider your comments in our analysis
of the allegations in the petition.

The petition concerns itself only with Federal lands (that is, Federal
coal and/or Federal surface) so that your operations on State lands will
not be affected by the decision on the petition. Perhaps I should
explain that the Secretary of Interior's decision on the petition will
not necessarily be one of declaring the area unsuitable for all mining
or of rejecting the petition in its entirety. He can, for example,
find the area unsuitable for surface mining methods but acceptable for
underground mining. He could also find the area unsuitable for mining
visible from Park but allow mining on those Federal lands where the
mining activities (ventilation, shafts, portals, etc.) could not be
seen.

We are working with other Federal agencies to balance the competing
resource values which have been raised in the petition. Your comments
w:i.1J. assist us in that analysis. We hope that you will participate in
the public hearing to be held in late September. If you have any
further questions or would like to make us aware of any further infor­
mation, please do not hesitate to contact me.

Sincerely,

DONALD A. CRANE
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PUBLIC SCOPING MEETING

on the

EVALUATION OF A PETITION TO DESIGNATE CERTAIN FEDERAL

LANDS UNSUITABLE FOR COAL MINING IN SOUTHERN UTAH

TRANSCRIPT OF PROCEEDINGS

Red Hills Motel Convention Center, Kanab, Utah

RE?ORTED BY: Carilee Beus

DATE: May 6, 1980

DAVIS & SANCHEZ
Your Professional Reporters

812 BOSTON BUILDING· SALT LAKE CITY. UTAH 84111

(80 I) 363·7939

I
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DAVIS & SANCHEZ. 200 BOSTON BLDG. SALT LAKE CITY. UTAH 84111 18011 363.7939

144

If

It is a small

I don't want the

It does serve an

That's not true. The

I indicated that the environmen-

That's a promise. I'm going to keep that
"" .,....,

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

Utah, which would be examined and which were favorable

Shakespear mine came up,

to oppose the development of the Shakespear mine.
.._-.' --- .._--.--... ,-.....,---. ~--~

mine. It employs a dozen miners.

involved with in the State of Utah.

and not allow any mining at all.

State of Utah.

Shakespear mine is a noteable exception.

to you, because coal mining is something that I do get

entire area, put everything in the wilderness system

is a general area and Friends of the Earth is. not going

that mine, I want to hear about it 'cause we're not------------------''---- ----,.-

I think it's very important to point out at this

petitioned area.

that, although it is inside the boundary lines of this

time these boundary lines were made for townships, it

was a deep mine and I still feel very strongly about

talist could not oppose the Shakespear mine because it

through every lease of the State and I gave the environmen

for development and unfavorable for development. We went

talist viewpoint on each of those leases and when the

--_...--,-..--- ........---....... ""':-'~""' ..,,----.,,--_.....--:--~'-'-""-'---"'-'-----"'"

was a small mine. It was meant for local uses and it
--_.~-....._--,.._-..----_._-_..-_._--_.; ....,.~~."."" ... ,",,,~ ...~- ..-~-_ ....-,_..""._.

you have any trouble from environmentalists opposing.-._-_._---------_._._--_.-------- . , "" .

going to allow any road blocks in the way of the develop-
~••.~ .. _ ...._. __._ _·· __·__...._._~-,_ .....~·-_·· ·_.v_ .. ,···i3'

ment of small mines, small underground mines in the--- ------..... ~'.~"'-----...... ......_. ------_..- .... '_..... '-'.' - ..-
----

Mr. Anderson
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i..-jE PEQtJEST ASS TSTANCE UI\![fER THE SOl~F' PROGRAM I N THE F\)F.NT YOUR

GENTLEMEN}

Garfield Coal Company
Coal Mining· "Dedicated To A Clean Environment"

Star Route
Panguitch, Utah 84759

(801) 834-5227
Fax (801) 834-5304

1982

UMC 795} SMALL OPERATOR ASSISTANCE PROGRAM:

WALLACE OTT, STOCKHOLDER, TROPIC, UTAH, 4 1/2 PERCENT
OWNERSHIP.

GARDA DAVIES, STOCKHOLDER, CANNONVILLE, UTAH, 20 PERCENT
OWNERSHIP.

GARFIELD COAL COMPANY WILL BE THE POTIENTIAL PERMIT APPLICANT,
ALTHOUGH AT SOME FUTURE DATE A QUALIFIED OPERATOR COULD, IN FACT,
BE CONTRACTED BY OUR CORPORATION, UPON APPROVAL OF THE BOARD OF
DIRECTORS.

OUR ESTIMATED PRODUCTION FOR YEAR ONE, IS 15,000 TPY; YEAR TWO
IS 35,000 TPY, AND YEAR THREE IS 50,000 TpY; THEREFORE, OUR
PRODUCTION OF COAL WOULD NEVER EXCEED 100,000 TPY DURING ANY YEAR
OF MINING UNDER A SMALL OPERATOR ASSISTANCE PROGRAM, (SOAP),

LAURENCE MILLS, VICE PRESIDENT, 17 PERCENT OWNERSHIP, 77
EDGECOMBE DR. SALT LAKE CITY. (DIRECTOR)

ALFRED L. FOSTER} PRESIDENT} 24 1/2 PERCENT OWNERSHIP} STAR
ROUTE, PANGUITCH, UTAH} 84759, TELEPHONE 834-5227, (DIRECTOR)

SAM NESLEN, SEC/TREASURER, 17 PERCENT OWNERSHIP} 1492 EAST
1200 SOUTH, BOUNTIFUL, UTAH 84010. (DIRECTOR)

THE NAMES AND ADDRESSES OF THE OFFICERS AND STOCKHOLDERS OF
GARFIELD COAL COMPANY (A UTAH CORPORATION) ARE AS FOLLOWS;

MARK K. BOYLE, VICE PRESIDENT (LEGAL), 17 PERCENT OWNERSHIP,
10 BROADWAY BLDG. SUITE 400, SALT LAKE CITY, UTAH 84101,
(DIRECTOR)

GARFIELD COAL COMPANY HEREBY INFORMS YOUR DIVISION OF OUR INTENT
TO FILE A MINING PERMIT APPLICATION ON OUR UTAH STATE COAL LEASE
#23331} LOCATED IN GARFIELD COUNTY t TO-WIT: NORTHEAST QUARTER OF
NORTHEAST QUARTER OF SECTION THIRTY-SIX} TOWNSHIP THIRTY SIX
SOUTH} RANGE TWO WEST} SALT LAKE MERIDIAN} CONTAINING A TOTAL OF
FORTY ACRES} MORE OR LESS.

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL} GAS} AND MINING
1588 WEST NORTH TEMPLE
SALT LAKE CITY} UTAH 84116

i'1AF~CH
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0IVISION WOULD EXTENSIVELY REQUIRE:

(A) THE DETERMINATION OF THE PROBABLE HYDROLOGIC
CONSEQUENCES OF MINING AND RECLAMATION, UNDER SECTION 40-10-10
(2) (C) OF THE ACT; AND

(B) THE STATEMENT OF PHYSICAL AND CHEMICAL ANALYSES OF TEST
BORINGS OR CORE SAMPLES, UNDER SECTION 40-10-10 (2) (D) OF THE
.ACT~

IN-WHERE, THE ANSWERS TO (A) AND (B) ABOVE BECOME SO INVOLVED, A
SIZEABLE FINANCIAL OUTLAY WOULD BECOME NECESSARY.

I BRING TO YOUR ATTENTION, YOUR DIVISION ACCOMPLISHED HYDROLOGY
FIELD WORK ON OUR .. DAV I ES - POLLOCK MINE" SOME TI,.m OR THREE YEARS
AGO, AND FOUND WE WOULD NOT DAMAGE THE HENRIEVILLE CULINARY WATER
SYSTEM. I AM SURE YOU ARE AWARE OF THE SEVERAL COMPREHENSIVE,
IN-DEPTH STUDIES REGARDING WATER RESOURCES, GEOLOGY, TOPOGRAPHY,
PALEONTOLOGY, VEGETATION, THREATENED OR ENDANGERED PLANTS,
WILDLIFE, LAND USE, SOCIOECONOMICS, TRANSPORTATION FACILITIES,
CULTURAL RESOURCES, SPECIAL DESIGNATION AREAS, VISUAL RESOURCES,
RECREATION, POPULATION TRENDS, AND ENVIRONMENTAL CONSEQUENCES, TO
NAME A FEW, IN REGARDS TO COAL MINING IN OUR AREA OF CONCERN. I
VENTURE TO SAY~ OUR GOVERNMENT HAS SPENT MORE MONEY, MAN-HOURS,
PUBLICATIONS, CONTRACTED "EXPERTS", ON THE KAIPAROl.JITS COAL
FIELD, THAN ANY OTHER FIELD, IN THE HISTORY OF THE WORLD, AND, WE
HAVE NEVER MINED ONE POUND OF COAL FROM KAIPAROWITS I I I I !

ALL OF THIS COMPREHENSIVE DATA WILL BE DETAILED IN OUR MINING
PERM I T APPL I CAT I ON, OF COURSE, BUT FOR TH IS" SOAP" I NTENT LETTER ,.
IT NEED ONLY BE MENTIONED. WE REFER YOU TO THE
"UINTA-SOUTHl..JESTERN UTp,H - DRAFT ENVIRONMENTAL IMPACT STATEt1ENT,
COAL" BY THE IJ + S. DEPT + OF THE I r\ITER I OR - BLM.

WE WOULD BE MINING IN THE "HENDERSON COAL ZONE" FOUND I,.JITHIN THE
NORTH-WEST CORNER OF THE KAIPAROWITS COAL FIELD, BY UNDER-GROUND
CONVENTIONAL METHODS, AND THE SURFACE EFFECTS WILL BE BY AERIAL
PHOTOGRAPHY, ON CONTOURS, BEFORE AND AFTER THE FACT.

WE UNDERSTAND THE INTENT OF UMC 795.19 APPLICANT LIABILITY AS
STATED.

VERY T ULYT~,t; _
ALE 'ED L. FOSTER, PRESIDENT
GA 'FIELD COAL COMPANY
STAR ROUTE
PANGUITCH, UTAH 84759
TELEPHONE 834-5227

COPIES TO ALL DIRECTORS & STOCKHOLDERS:
COPY TO THE GARFIELD COUNTY COMMISSION:
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Coal: may be slightly argillaceous;
no sample was taken

Mudstone: medium brownish-gray,
weathers light-gray to white; many
plant fragments and some thin coal
lenses

20

Claystone: light-gray; slightly silty

Coal: (sample #30 , see Appendix)

Coal: brownish-black; highly
argillaceous

Coal: (sample #31, see A'ppendix)

Sandstone: fine-grained; yellow to
light-brown; cross-bedded and
lenticular

Coal: (sample #29, see Appendix). This
is the same bed that was penetrated by
the Davies and Pollock mines.

AL FOSTER ALSO MINED THE DAVIES KINE IN 1963. ~

~

"::', ..:7

The Pollock mine, northeast of Henrieville, has been abandoned for
many years. In 1952, Mr. Byron Davies opened a second
s mall mine nearby, which was worked for one winter. The
portal of the Davies mine is now nearly closed by slump
material, but the drift is still accessible. A channel sample
(#32) was taken from the back of the mine, about 80 feet from
the portal, and an analysis is listed in the Appendix. The
coal zone is well exposed in a stream cut about 300 yards
north-northeast of the Davies mine (fig. 4 and 5). The
following section was measured at that locality:

At the Tropic coal mine, one coal bed averages about 15 feet in thick­
ness. Coal is mined from drifts and cross-cuts about 7 to
10 feet high, and the roof and floor are coal. Analyses of
coal from the mine have been given by Aresco and others
(1957, 1959) and Robison (1963) ...

,Section of coal in the SE 1/4 NW 1/4 Sec. 36, T. 36 S. I R. 2 W.
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DUE DATE 1/01
EXPIRATION DATE 12/31/95
RfA5SE5SMENT OA1£:12/31/95

--

RntARKS

Lease began in 1966

COAL
2/01/66
2107/66

Shorl $20.00
inc1 $20.00 short for J982

PAID $10.00 LATE fEE
PAID BY MARK K. BOYLE
PO $10 LATE FEE/PO BY H. SAM NESLEN
CK 1553 PO BY H.SAN NE$LEN

-

DESCRIPTION

NE4NE4

-
COUNTIES: GARFIELD

lEASE TYPE
APPLICATIOM DATE:
DATE /\PPROVEO

l/1l1177 V 1736
l/GII7B V 16633
1/01119 W 1809'1
1/01/80 X 15620
1/01/81 Y 19137
1/01/82 I 19303
1/01/83 B 19813
1/01/84 8 15686
1/01/85 C 05324
1/01/86 0 05418
1/01/87 E 04624
1101/88 F 03521
1/01/89 G 03720

20.00
20.00
20.00
20.00
20.00
40.00
40.(JD

.00

.OU

.00

.00

.00

.00

COM~1ENTS

-

PAYME~n HIS fOr~Y

LEASE INTERESTS

ROYALTY AMOUNT APP DATE RECEIPT #

LEGAL DESCRIPTION

SURVEY

Sl

-UTAH OIVISION Of SlATE lANDS
LEASE REPORT

20.00
20.00
20.00
20.00
20.00
20.00
20.00
60.00
60.00

160.00
160.{}O
160.00
160.00

Assn. to Garfield Coal Co. by Byron Davies
Iii n. Roy. Change

Lease Readjustment eff. 1/1/86--Annual rental increased
from $1.50 to $4/acre-8% gross value pwoductioo royalty
Subject to further readjustment at 10 yr. intervals.
Suhject to cancellation after 10 yrs. if sustained
comm~rcial production is not attained.

-

SECTION

36

RENTAL AI-IOUNT

-
GARfIELD COAL COMPANY
AMERICAN TOWERS STE 15065
44 WEST 8ROADWAY
SALT LAKE CITY UT 84101

EXTENSION (Y OR N): N
BOND RECEIVED (Y OR N): N
TERM {YEARS} : MINROY

NAME
AODRESS:

2/28/18
1/19/81
2/ 3/86

2

RAUGE:

40.00
160.00

N

40.00
40.00
40.00
40.00
40.00
40.00
80.00
60.00
70.00

160.00
170.00
160.00
160.00

..-

PAYMENT AMOUNT

5

HL 23331
ACTIVE

TOWNSHIP

36

-

1 12/28176
2 12/06/77
3 1/02179
4 12112179
5 12/29/80
6 12111 181
7 12129/82
3 12120/83
9 III 1/85

10 12/24/85
11 1/05/87
12 12/1//87
13 I2I19/8B
J Lt J,'i

1(-",: x,. !CJI:;~ 1Jf 1(-' ~ lll:~ Il ~ *" 1<*" #l(llr" 1Il;)fJ ~k~;tc 1Il;)IIl ~ If ~ I< *;lew ~*:oIt"#( *:tc k:)Iff Jc ~:"t K K:iIi ~ ,("Jr .1It*)If *,:.t ",*;fil"I(1f k.*-it<:l4 ~ 1e:4 -'!( k~ it< til: X K ~:lIt k)ll:to: ~:':*" "~'oIIr:*:lIt *~.lt:*~ k*.*:w"*)(:lII*)f:4C"* ... )f ..... *.lt;tnt~~K-k)t;fc "01:' K;':.'ntk
f~ 70 .

/fp 1/

LEASE" NUMBER
lEASE STATUS

11/15/89

I

~ .~~~~~.~ •• ~*~.~*~_~k~W~~~~*~~W~~*~*~*~~k~~*.~~~WW~W~~W.~w.*~~w~w~~_~~~~*~w.*w~*~~w~~*~*~*~~*~.~~*~**~**w**~*~*.~~~*~*w~*~*.~**~~~.~*

J,
":.

. ACREAGE
"~ PAYMENT AMOUNT:
IlUmT (Y OR N) :

..
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I
I ASSIGNMENT

CERTIFICATE NO. __

I Cr 'ING LEASE NO.-.~I"'T"I"--­
~1l••e"RAL LEASE NO. 23331

APPLICATION NO. _

The undersigned, as owner of record title interest as hereinafter specified in and .to

I ML 23331 . GL Certificate No as designated for good and valuable
considetatio~ and DOLLARS does hpleby assign to Garfield Coal Co~m~p~a:.;.n~y_..",...".."..."..,,-_
~ ~~ --:ADDRESS:345 South State Street, Salt Lake City, Utah 84111

I The ri~hts, title, and interest in rights aDd privileges as lessee in such 1al"lds~ to the
extent indicated, subject to the reservation of over tiding r oya Hies as herein noted ~

, State of Utah.Land affected by this assignment in Cou~ty of Garfield
Described herein as:

NE 1/4 NE 1/4, Sec. 36, TWP36S , Rge 2W, S.L.M.

L

I
I
I

_~4;;..O ACRES

I
2. Interest of assignor in such lands _L_e_s_s_e_e _
3. Extent of such interest conveyed to Assig[1.ee......!E::.!.n.!..:t==-iwr~e"__ _
4. Overriding royalty reserved herein to Assignor__~N~o~n~e~ ~~~--__--------
5. Overriding royalty previously reserved (Note percentage only) None

I It hereby certified that the statements made herein ar~ true, complete. and correct to
the oest of the undersigned's knowledge and belief and are made in good faith.

I i Executed and witnessed this d/&C day of.~ , 19.2..Z-..

i f4 -- U!~
I BYRON DAVIES

f
He

day of

ss.

me that

)

)ICOUNTY Ga rfi e 1d

~n the Jld
me Byron Davles

IIdUlY acknowledged to

17TNE:¥~

ISTATE OF UTAH

I
ACCEPTANCE OF ASSIGNMENT

AFFIDAVIT OF CITIZENSHIP OF ASSIGNEE

-----------------BY

I. e) on oath,G0 so~emn:y swear that 1 am (we are) at the

I pt( 'nt time (a) * Citizen (a) of the lIni tt;d Sta tes of America and of legal age,
am. _ (we) hereby assume and agree to perform all of the C0v~nants and obligations of sald
lease on the part of the lessee (5) to be kept and performed. and acc~pt the foregoing

lii15i.i:ument.



, who being

~ of Garfjeld

" ..:" ,
"~J _~l

MINERAL LEASE NO.

GRAZING LEASE NO.

23331

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

GARFIELD COAL COMPANY

ve
ha~ executed this acceptance this

Lawrence Mi Jl s

• a corporat:ion of ....:T..:.h;..:e~S...:.t.::.at..:..e.:.- _

197 r

/

) 19-.-;t~L--_' personally appeared betore me

ss •

_______G.L NO. ; ML NO._2_3_3_3_1 _

of Utah

Mark K. Boyle &
IN WITNESS WHEREOF Lawrence Mills

My C01llDission Exp:1.res:

Lawrence
Coal Company t ~}()'f.~ and said _Mills is the Treas. of Garfield Cagl Cc

that they
____________and/executed the same and the seal affixed is the seal of said corporation.

by me duly sworn did say, each for himself, that he, the said ~M~a..:.r~k~K~. ....:B:....:o~y....:l...;.e....:_ __

(.fft~.r) is the Vice President

.
COUNTY OF -J..JfL.uk-c)

On this )O'

--:.M.:.;:a:.:.r~k~K.:.._.;;B:.:;o"",Y..:..l:;;.e ,and

STATE OF UTAH )

and obligations of said Lessee.

,/- -JI
___~_-_' day of~1 ( (\ Ls/

Certificate No.

which assignment is dated .:.A~p..:.r....;i...;.1~1..:.4~,_1:....:9:....:6:....:6~ , subject to all of th.e cov~nants

AND HEREBY ACCEPTS THE ASSIGNMENT FROM Byron Davies._;;;.M...~';""';;;'':;'';'''';'';;;'';'-- _

______________.of_~C.=.an:.;.;n:.;.;o:.:n.;..;v....:i__:l...;.l..::e.!_• ....:U:...t.:.:a~h.:._.. _

. Comes Now GARFIELD COAL COMPANY
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-
LEASE TYPE
MPLICAnmJ DATE:
OAfE M'PROVEO

H S ~IESLEN

1492 E!\ST 121)0
BOUlnrFl1L UT

--..
I-PAGE

OUE DliTE 11/0 I
EXPIRATION DATE 10/31/98
RfASSESSNENT OA IE: 1210 1/98

--
COAL
10128/88
11/01188

-- -LANDS.. -UTAH UI~rSION Of STATE
LEASE REPORT--

NArl£
A.DDRESS:

-..
riL /14182
ACT rv£

-J 1/16/39

LEASE 'IUt-mER
LEASE STATUS

-I

I

I

ACREAG:
'-J PAY/-lEN[ Ar'IOU~H:

Il: UN 11 tt OR N)

40.00
40.00

N

EXTENSIOII (Y OR t~): ~~

BOND RECf!VED (Y OR N): N
TERN (YEhRS) 10

COUNTIES: GARFIELD

COI·mHHS

_E-3Al OEseR TPrroN

TOWNSHIP RANGE ~iECTroN SJRVEY OESCIHPTION

36 S 2 \of 36 5L SE4NE4

PAY~lENT HISTORY

NU~!BtR OA TE.. PAYl-1HH ANOU~H RnUAI. MIOUNT ~OYALTY AMOUNT APP DAfE RECEIPT # REMARKS

Incl. $20.00 app. fee.00 11/01/88 6 02SJ5
.00 }1/01/89 H 02135

LEASE INTERESTS

lIO,GO
40.00

60.<JO
40.UO

11/01/88
2 10/23/89

lr,
w,...,
o
C,J
ITI
~J~*~~~~.~~.Rkk~~~~H~A~k~~~~~WH~W~~~~**~**~~~w.:**~~.~~*~W.H~*~*~~**H*kHWAR~H*~H~~H*H*4H*~~~~~****~2**Hk***~****~k~~***k******k*x.~~~~~,...,
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J/~.~ ACRES

2

, personally appeared before
the above instrunent, who duly

~..... :~ 2S;.J ..... -_' -

ASSIGNMENT

J.. . \\\\\\Umll"t

... "3 - 'fA ~~'~ ..\\y ~
~ t'.' ~ ~
~~v '.A ~
~ ~ ~- ~

~ LESUE M. WARNER %
:: 355 W. North Temple, 1400 ::
:: SLC. UT 84180-1204 ::
"§ My Con1riiiSSiOi1expires §
~ cP Feb. 3, 1992 ~;::

~ 7'. ~~ §
~ 4,.~ Of \\ ~,~

"II/. c: \\\"
1111II""Ii\\\\\~

, 19 9'0
..p.;';'-¥~4-=~~~~_+.,._~_:.i:_~_:£._~!:::::,:,:,!:::::~~~~~;""g-ner( s) of

.....:::~:::=::=--_ execu d the same.

Given under my hand and seal this d 5v+-day of "74~~Io£::~~-' 19"'&"•.

My Commission Expires:

THIS DOCUMENT MAY BE CUPLICATED

2. Interest of assignor in such lands IlltJ 2
3. Extent of such interest conve.ved t'o--=-AS-s-:i.-g-ne.l.e....:l(~No~to..leli&-p-er-ce-n":""ta-g-e-of':""-::2:T\-~/~4-,,--:IIIZ--

4. Overriding royalty reserved herein to Assignor (Note percentage only) #44£
5 •. Overriding royalty previousl,V reserved (Note percentage onl.y) M" (

It is hereby certified that the statements made herein are true, complete, and correct
to the best of the undersigned's knowledge and believe and are made in good faith.

Executed this 25" day of J:JtlWd 7- ~~

LESSOR--ASSIGNOR'S ACKNOWLEDGEMENT

'",. _. " ~~T;\H

. ~_'!~I~~"-'~'~"';,~:- ":~':'r-::: l....;\:,~DS
owner of record title intererl"las'f'lereiflaf'ter specified in and

; Certificate No~ ; as desi~nated. for good...,...-----,--
On.e DOLLARS does hereby assign to

1. Land affected by this assignment in County of , State of Utah,
as described herei n:

-r;W/L,rJ'r 3~ ~ ~d/1.!~ :l ~'~.$-f SLI3-11'1t

See 3': sl:~/I}EfI

STAlE OF )
) : 55

COJNTY O~Ued.

MINERAL LEASE NO. If 'IIK'~
GRAZING LEASE NO. _---'-J-~:....;..~ __

CERTIFICAlE NO.

I~
I
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ASSI~~EES ACKNOWLEDGEMENT

BY: ---------------

NOTARY PUBLIC, Residing at:
My Coomission Expires: _

Subscribed and sworn to before me this _ day of , 19 _

ACCEPTANCE OF ASSIGNMENT -- CORPORATE

/1,1.1. AND HEREBY ACCEPTS
of 130111( r"f«( at ITo/([

-..a..A.M.~~~~L..60o.lil=~-,--:M~L~N;-o-,---;~ I ,which assignment is
dated 1.<]" ....9 e ' subject to all of the covenants and Db 19ations of said Lessee,

IN WITN~ ~REOF M/r/2/< Ie, 73""11£ has executed this acceptance this 2;,. I;.
day ·Of7:!l.H?JAR't ,.19 flL-. .

(Ass i gnee) ........;;;~~:Io:-;"..;:;;.~~""'"""'~.---._;.o.~----

INDIVIDUAL'S ACCEPTANCE OF ASSIGNMENT
AFFIDAVIT OF CITIZENSHIP OF ASSIGNEE

I, (we) on oath, do solemnly swear that I am (we are) at the
present time (a) ~ Citizen(s) of the United States of America and of legal
age, and I (we) hereby ass1JTle and agree to perform all of the covenants and obligations
of said lease on the part of lessee(s) to be kept and performed, and accept the fore­
going instr1JTlent.

INSTRUCTIONS: Assianment must be submitted in duplicate. The original certificate,
grazing lease or mineral lease must be produced with the assignment. Partial assi.gnment
permitted on mineral leases only. Total ass i gnment--S10, Interest assignment-StO, and
Partial Assignment--$lS.

STATE OF )

COONTY OF~JW:sS

~
1~ fJ5'ft- day of »~ , 19 510 , oersonally appeared before

me~ ...J£, 6crYle< /_. ho being by me duly sworn did say, each for
himse f, that1he,~ or they) is officer. agent or Attorney-in-Fact for the
assignee and is authorized. to accept t~~9\\\a'S'S'¥~np)~nt and has executed the same and the
~~al affixed is:.the seal of said cor}~J\.~'6.PU8( ~

~~
2 LESliE M. 'M *R~P~U~-;:;--;''';''''''~~~~~:''-''_-
§ 355 w. NOu~bJt~1204 ::

~ 3 0- SLC.~ ::
My Corrmi s5i on Expi res: C - - /~ My commlSS\~~\)\r:. §

~ cf20.!-.8b. 3. ~~
NOTE: a* Insert here whether nati;~~~~r:f~~~ized, If naturalized, it will be
necessary to file with this office Pr~~111 D\\\t\~~nShio or Dec'aration of Intention to
become a citizen in the ferm of a letter 'Y1II\~ertificate of verification from Court of
Issuance, and registration fee of Sl.00.
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LIST OF REFERENCES

Environmental Impact Statement: Kaiparowits, Chapter I

Environmental Impact Statement: Kaiparowits, Chapter II

Kaiparowits Coal Development and Transportation Study, Final
Report

Kaiparowits Coal Development and Transportation study Update

Proposed John Henry Mine

Southwestern Utah Coal Fields: Alton, Kaiparowits Plateau
and Kolob-Harmony

Uinta-southwestern Utah coal Region: Round Two Final
Environmental Impact Statement
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Socioeconomics

Population, Income, and Employment

, The area of analysis for the southern Utah region includes Garfield an~ Kane
Counties. The 1980 census population of that area was.7,697. T~e estlmated
1982 population is 8,800. (Unless otherwise noted, thlS discusslon will rely
on the data from the 1980 census). These counties are typical of rural
counties in Utah with the population concentrated in a few small communities
along major roads. The largest of the communities in the area is Kanab with
2,148 residents and Panguitch with about 1,343 people. Kane County has an
average household size of ,3.12 persons, and Garfield has 3.00 both smaller
than the State average of 3.20. Kane County had a 1980 mean household income
of $14,200, significantly below the State mean income of $20,320, and Garfield
is also low with mean household income of $14,956. Garfield and Kane Counties
had total wage and salary employment of 1,786 and 1,017 in 1980 with unemploy­
ment rates of 7.4 percent and 5.2 percent, respectively. Unemployment rates
in 1982 rose to 8.6 percent in Kane County and 15.3 percent in Garfield. The
government sector is the primary employment sector for Garfield County. With
the fall in demand for uranium, mining and milling employment has declined
since 1980. Kane County's primary employment sectors are trade, government,
and services.

Infraitructure

Houllng

The majority of housing units in both counties are conventional single family
houses. Kane County has about 7 percent of their housing units in mobile
homes and Garfield has about 4 percent mobile homes. Detail relative to the
existing housing supply is presented in Table 3-22. .

Education

The Garfield County School District had a 1981 enrollment of 920 students
and 50 teachers, while the Kane County District had 1,002 students and 47
teachers. This represents pupil/teacher ratios of 18 to 1 and 21 to 1 for
Garfield and Kane, respectively. These figures are significantly below the
State service guide of 25 to 1.

Water and Sewer

Adequacy of culinary water systems is determined by the Utah Department of
Health based on three components: water rights, supply/flow, and storage.
Table 3-23 summarizes these components for the two-county area.

Septic tanks are the primary waste water facilities in all the counties and
are gresently considered adequate. NC-w'~,AI :SysrErl //1 ~o;O/~' U/iih
Kanab City completed an extensive new sewage project in 1981. The lagoon
system has more than adequate flow capacity. Orderville, Glendale, Mt. Carmel
are on a cooperative regional sewer system called the Long Valley Sewer
System. The present system has a design capacity for 800 population, which is
adequate for the present population. Alton residents use septic tanks for
sewage disposal. Table 3-24 gives additional infonmation.
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TABLE 3-24
SOUTHERN UTAH SEWAGE AND SOLID WASTE DISPOSAL FACILITIES

Garfi e' d County Kane Count ---Cha racter; st; cs Hatch Panguitch Alton Glendale Kanab Mt. Carmel Ordervl i-Sewage
Capacity 800a 5,000 800a

~'

(100 gal/day)

Flow ga 11 ons per minute -- 80,OOOa 1,200,000 BO,OOOa 80.000

System Type Septic Septic Septic Lagoon Lagoon Lagoon La gOQr;
Tank Tank Tank

Plans for no yes no no no no no
Expansion

Solid Waste Disposal
Type of Facil i ty Landfi 11 Landf; 11 Open Open Open Open Open

Dump Dump Dump Dump Dump

Percent of Adequate Adequate N/A Limited Limited limite.
Cap. Used

Type of Collection Green Box Green Volun- Boy Scouts Private Individual Indhi'
Box Ci ty tary

City/County County County Private City City City G1 endG

along Valley.
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public Safety

," In general the affected counties rely on the county sheriff for the major
. !portion of their law enforcement capacity. The larger communities in each
. county generally have a separate police force and facilities. Summary law
enforcement data for each of these counties are presented 1n Table 3-25.

The communities of Garfield County have well organized volunteer fire depart­
ments. Panguitch is currently recruiting a full-time fire chief to further
enhance reliability. Response time is indicated at 3 minutes average with
maximum time of 30 minutes.

Currently, there are no county-administered fire protection services in Kane
County. All communities of the county have some form of fire protection plan
ranging from well organized volunteers to a loosely organized effort of every
available citizen. The entire county has only four fire fighting vehicles,
one of which is a push cart pumper. Local officials, particularly on the west
side of the county, indicated some reliance on Federal and State fire
fi ghters.

Garfield County is served by the 14-bed Garfield Memorial Hospital in
Panguitch. The hospital had a 43.1 percent utilization rate and a 4.61 day
average length of stay. Medical manpower is provided by two physicians, 16
nurses, and one dentist. The emergency medical services within the area are
provided by 41 EMTs and five ambulances.

Kane County has one hospital at Kanab with 33 beds with a 22.2 percent
utilization rate. In 1981, there were· 1,620 patient days and a 2.9 day
average length of stay. The Coun~y is served by two physicians, two dentists,
and 13 nurses. The County is also served by nine EMrs and two ambulances.

Much of the solid waste disposal in the study area is accomplished with open
dumps that are not State approved; however,' there are several areas that have
approved landfills which are generally considered to be adequate for the
present and immediate future. Table 3-24 contains detailed information on
present facilities.

Garfield County operates a State-approved landfill which serves Hatch and
Panguitch, as well as other county communities. Collection is relatively
sophisticated, employing a IIgreen box ll method refuse collection. The County
has an established fee for cities and for each resident for use of the IIgreen
boxes" and the landfill. The landfill has had difficulty in maintaining open
hours so that individuals can bring large items to the landfill. For this
reason, some additional open dump sites still remain in use.

Social/Attitudes

The area of Kane and Garfield Counties is comprised of sparsely populated
Mormon communities whose growth has been slow and, with the exception of Kanab
in Kane County, has experienced a population decline. There is generally a
very favorable attitude toward development of the area's coal resources.



Employment Slurry Pipeline Truck Haul Rail Haul

Operation 5.5 employeesl 1.3 employeesl No significant change in
million tons coal shlpped/year 25-ton truck on employment

I

TABLE 2-3
COAL TRANSPORTATION EMPLOYMENT ASSUMPTIONS FOR POPULATION PROJECTIONS

2-6

S. Kaiparowits to Cedar City
1,100 for 4 years
25% based In Hurricane,
25% in Fredonia (t;:anab)
25% Glen Canyon City,
and 25% transient along route

S. Kaiparowits to Milford
1,045 for 4 years
25% based in Beaver,
2525% in Alton,
25.% In Glen Canyon City, and
25% transient along route

S. Kaiparowits to Page 825 for
2 years
75% based in Glen Canyon City
25% transient along route

N; Kaiparowits to Marysville
990 for 2 years
37% based in Antimony,
37% in Escalante, and
26% transient along route

road

In order to insure comprehensive analysis,
. the Steering Committee decided to add the

. , ,Navajo Power Plant (located 5 miles east of
Page, Arizona) and the proposed Warner.
Valley Power Plant (located 11 miles south of
Hurricane, Utah) to the scenarios as possible
destinations for the truck haulage of coal
during the low production level.

It should be noted that all transportation
.corridors are being considered for both
railroads and coal slurry pipelines except cor·
rldor segments C2, C6, C8, and C12 which are
being considered for slurry pipelines only (see
Map 2-1). This Is due to either topographic
constraints or the absence of an existing
railhead. Since the coal truck haul routes
utilize the existing highway system, they are
being considered separately from the trans·
portatlon corridors.

Source: ERT Project Team

N. Kaiparowits to Koosharem
area2 390 based In Greenwlchl
Koosharem and
390 in Escalante for
3 years

1 Medium and high production levels
• Medium production level

Construction Alton to Hurricane Cllffsl
Employment St. George areal
by Route 245 based in St. George and

455 in Kanab for 3 years

Alton to
Cedar City (via Highway 14) • 66 miles
MIIfora (via Highway 20),· 128 miles:
Salina (via Highway 89) . 148 miles
Navajo Power Plant (east of Page, Arizona) ­

88 miles
Warner Valley Power Plant (soutli of Hurrl·

cane, Utah) - 98 miles

North Kaiparowits to
Milford (via Highways 12, 89, and 20) . 144

miles
Salina (via Highways 12 and 89) • 164 miles

South Kaiparowits to
Cedar City (via Highway 14) . 138 miles
Flagstaff (via Highway 89) . 158 miles
Navajo Power Plant· 24 miles
Warner Valley Power Plant· 130 miles

Truck Haul Routes and Approximate Haul
Distance. on existing Highway System
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Longwall
blocks r.ange from 300 to 600 feet wide and are
sometimes a mile long. The longwall machine
laterally shears or plows coals from the en­
tire face, transports the fallen coal by an
advancing conveyor to a secondary haulage
conveyor, reverses direction at the end of a
cut, and supports the roof in the area of the
face by a self-advancing system of hydraulic
jacks. To support the roof at the face, longwall
mining originally used manually operated
props, then gradually evolved to the presently
used powered, self-advancing supports. The
longwall mining machine is usually unmann­
ed. The roof is allowed to cave-in behind the
advancing work areas; the roof is occasionally
blasted to ensure a controlled cave-in rate and
to reduce overburden pressure on the coal bed
being mined. This controlled cave-in can
cause subsidence at the surface.

Longwall mining is used most efficiently in
uniform coal seams of-medium height (42 to
60 inches) Coal recovery can be close to 100
percent for a given seam, but overall recovery
for the study area would be lower. Waste
materials are already in underground storage
when mining is complete instead of on the
surface.

Reclamation

The term reclamation is used here to mean
any process for rehabilitating land disturbed
by coal mining. Reclamation consists basi­
cally of making a mine site safe, acceptable
in appearance, and available for other uses
before mine abandonment. The goal of recla­
mation would be to return the land to its
former level of diversity and productivity.
The dominant surface uses of Federal land
in the Alton and Kaiparowits lease areas are
for livestock forage production, wildlife habi­
tat, watersheds, and wide-ranging recreation­
al activities.

Reclamation consists of four phases: plan­
ning, topsoil/overburden segregation, back­
filling, and revegetation. The planning phase
begins prior to mining and continues through­
out the mining cycle. This phase mainly in·
valves: (1) site mapping, (2) identification of the
probable effects of mining before mining
begins, (3) development of the reclamation
plan, including mitigating measures to be fol­
lowed during all mining act ivies, (4) preparation
of periodic environmental reports, (5) bond and
permit fee-related activities, (6) supervision of
the reclamation work, (7) engineering and sur­
veying for environmental protection, (8) water
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quality monitoring, (9) dust control, and (10)
consultation with outside experts.

Topsoil/overburden segregation and back­
filling usually include: (1) removal of vegeta­
tive cover when its removal is necessary for
topsoil salvage, (2) removing and stockpiling
toposil and overburden separately, (3) backfill­
ing and grading cuts with original overburden,
and (4) replacing topsoil.

The revegetation phase usually consists of
the following: (1) soil preparation (discing
and/or harrowing, fertilizing, etc.), (2) seeding
and/or planting, (3) mulching, (4) irrigation,
and (5) maintenance. The methods used in
each of the four categories could differ sub­
stantially in the three coal lease areas due to
different topsoil characteristics and environ­
mental conditions.

Truck Haulage

Transportation of coal by truck is used
mainly for initial shipment from the mine to a
railhead and for short haul transport to a final
destination such as a power plant. Trucks are
utilized to a very limited extent for long-haul
coal transportation because of high units
costs compared to railroads and slurry pipe­
lines. In western states where existing rail
services are sparse and capital costs of alter­
native transportation systems high, coal is fre­
quently trucked longer distances of 100 miles
or more. Construction of rail spurs and slurry
pipelines can be financially justified only from
high volume, fang-term production fields. The
major advantages of truck haulage of coal is
the relatively low capital investment for trucks
and their greater flexibility with respect to
destination routing through use of the exist­
ing highway network.

Most of the coal-hauling trucks on the high­
ways are in the range of 20 to 30-ton capacity,
generally require a 35 to 40·ton gross vehicle
weight (GVW) truck frame, and are similar to
many tractor/trailer trucks currently in use on
public highways. A truck this size will have a
fuel consumption of approximately 5 miles
per gallon, depending upon the vertical grade
profile of the highway. The trucks are 2-wheel
drive and can traverse grades as high as 10 to
11 percent. Loaded coal truck operations are
limited by vehicle speed and maneuverability.
On long steep vertical grades, the operating
speeds of the loaded coal trucks can be re­
duced significantly below speeds for automo·
biles. Similarly, operation of coal trucks
on narrow roadway segments or areas of
excessive horizontal curvature such as a
series of switchbacks can be difficult due to



TABLE 3-3
SOUTHERN UTAH COAL QUALITY DATA

Moisture 9.63 10.51 17.0 19.3
Volatile Matter 42.44 45.39 40.1 43.6
Fixed Carbon 48.70 46.81 50.3 46.7
Ash 8.59 7.80 9.4 9.8
Sulfur .75 1.26 1.3 1.07
Btullb 12,401 11,563 12,069 10,166
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Average Percent
Alton (East)

Paunsaugunt and Sevier faults In a broad
northward·trending syncline.

The Kaiparowits region is part of the Inter·
mountain seismic belt, which Is a zone of pro·
nounced earthquake activity that extends
from Arizona to Montana. Seismic data (Cook
and Smith 1967) indicate that Richter magnl·
tudes in the area have not exceeded 4.9 and
most are less than 4.0. Relevant data (U.S.OJ.
Bureau of Land Management 1976) Indicate

. that earthquakes of low intensity will occur;
however, the effects of such earthquakes will
be slight.

The Kaiparowits coal field, which includes
the North and South Kaiparowits coal lease
areas, has been described by Doelling and
Graham (1972). Mineable coal beds which con·
tain the best quality coal in the region (Table
3-3) occur in the Straight Cliffs Formation.
Total reserves for the coal field, as defined by
Ooeliing and Graham (1972), are estimated to
be 15.2 billion short tons (Table 3-4). The
amount of reserves for the coal lease areas
would be less; however, data were not avail·
able to readily determine the amount. The coal
occurs as lenticular seams and is confined to
several zones, the most important being the
Christensen (Henderson), Alvey, and Rees
coal zones. These coal beds were deposited
during Cretaceous time in a northwest·trend­
ing zone 18to 25 miles wide which paralleled
the old shore lines.

The Alton coal field has also been de·
scribed by Ooelling and Graham (1972). Two
coal zones, Smlrl and Bald Knoll, occur In the
Dakota Sandstone. The quality of the coal Is
given in Table 3-3. Reserves for the field have
been determined to be 2.1 billion tons (Table
3-4), of which about 0.2 billion tons occur less
than 200 feet from the surface and are
stripable.

South Kaiparowits North Kaiparowits Alton (West)

Source: Doelling and Graham. 1972.

The geology of the region has been summa·
rized by Gregory and Moore (1931), Gregory
(1951), Ooelling and Graham (1972), and
Sargent and Hansen (1976) and Is shown on
the geologic map of southwestern Utah (Hint­
ze 1963). The geology of the study area (Map
3-1) has been simplified into five map units.
These are: (1) Pre·Cretaceous sedimentary
rocks of Jurassic, Triassic, and Permian age;
(2) Upper Cretaceous coal·bearlng rocks; (3)
Tertiary and Upper Cretaceous sedimentary
rocks; (4) Quaternary and Tertiary volcanic
rocks; and (5) Quaternary and Tertiary sedi­
mentary rocks, mostly alluvium. The exposed
bedrock in the coal lease areas is of
Cretaceous and Jurassic age with a small
area of basalt in the Alton area. Corridor
segments Cg, C12, C13, and large portion of
C4 contain mostly alluvium and volcanic
rocks. The last 18 miles of corridor segment
C1 is also alluvium. Corridor segments C2, C3,
and C7 in Arizona are mostly sedimentary
rocks of Pre-Cretaceous and Cretaceous age.

The Kaiparowits and Paunsaugunt Plateaus
are underlain by geologic formations having
gentle dips, generally trending northward,
interrupted by monoclines, anticlines, and
synclines. In addition, the formations are cut
by numerous faults. Two major faults are the
Paunsaugunt and Sevier, which trend north­
ward and form the east and west boundaries
of the uplifted Paunsaugunt Plateau. The
North and South Kaiparowits lease areas are
in the Kaiparowits structural basin, which ex­
tends from the Utah-Arizona border northward
to the mountains west of Escalante, Utah. The
structural relief in this basin is about 4.000
feet. The Alton lease area occurs between the
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Source: ERT Project Team
, After Doeiling and Graham (1972).
2 Much larger area than North and South Kaiparowits lease areas as defined in this environmental analysis.
• U.S. Department of Interior, Geological Survey (1979, Fig. 11-6) for Kaiparowits Plateau Coal Field gives a preliminary
estimate of 20 billion short tons of coal from coal beds 4 feet or more thick and overburden no thicker than 3,000 feet.
• Includes a small amount of Class I reserves.

TABLE 3-4
COAL RESERVES IN THE KAIPAROWITS STUDY AREA

(In Short Tons)

Kaiparowits
Reserve Classification Alton Plateau

Classificatlon 1 Crlteria1 Coal Field 1 Coal Field1.Z.3

Measured Based on adequate
reserves exploration and development
(Class I) data, properly correlated.

Indicated Based on geologic
reserves measurement supplemented by

. (Class II) limited drill hole data and limited
to 1V2 miles from a control point. 643,800,000· 3,984,800,000·

Inferred Based on geologic
reserves interrence and projection of
(Class III) the habit of the coal beyond 1

miles from control points. 865,600,000 3,893,200,000

Potential Based on geographic and
reserves geologic position, with

(Class IV) little supporting data, and in-
cludes coal concealed by 3,000
feet or less of cover. 639,500,000 7,320,000,000

Total 2,148,900,000 15,198,000,000
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Other minerai resources have been Identi­
fied by Doelling (1975), Sargent and Hansen
(1976), and U.S. Department of the Interior,
Geological Survey (1979). Several test wells
for oil and gas have been drilled, and a small
011 field was developed In 1964 on the Upper
Valley anticline about 10 miles southwest of
Escalante. Locally, combustible gases occur
in and near some coal beds; however, the con·
centrations are unknown.

Limestone suitable for rock-dusting In coal
mines Is available at several places In the
Kaiparowits region. According to the U.S.
Bureau of Land Management (U.S.D.L, BLM
1976), such limestone occurs In the Wasatch
Formation on the west side of Johns Valley In
T34S, R3W, In the Canaan Peak area, and In
the Carmel Formation east of Orderville, Utah
(Map 3-1). Because other outcrops of lime­
stone occur In the Kaiparowits region, more
localities having potential as quarries are
probably present. Clay, gypsum, sand and
gravel, and dimension stone are present
throughout the Kaiparowits region.
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SoliI

The solis of the study area reflect the
variability of the soll·formlng factors (geology,
topography, climate, and vegetation). General­
ly, the solis have developed from fine-grained
igneous materials In the northern part of the
study area and sandstones and shales in the
southern part, resulting In textures ranging
from clayey to sandy. Solis over most of the
area receive low amounts of precipitation
resulting In limited soli development and pro­
ductiVity potential. Mean annual soil
temperature ranges from about 47 OF in the
mountainous areas to 59 OF in the lower
valleys. Typically, soils where annual
precipitation is under 15 inches exhibit a high
soluble salt content, high pH, low organic
matter content, and an accumulation of car·
bonate In the subsoil which may form a hard·
pan. As elevation and precipitation increase,
these characteristics reverse, resulting In
better soli development and Increased
productivity potential.
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Traffic Flow Analysis
The capacity of a highway is a measure of

its ability to accommodate traffic and is a
function of physical geometries such as
number of lanes, lane width and grade, mag­
nitude and composition of demand volumes,
and operating speeds. The results of the road·
way capacity analyses are summarized in
Table G-3 in Appendix G. Even under max­
imum July recreational peak demand condi­
tions, all of the roadway facilities with the
exception of segment 8ge, are operating at the
Level of Service B standard (UDOT assigned)
or better. Segment 8ge has a low assigned ser­
vice volume B standard because of the long
steep vertical grades and the sharp horizontal
curvature. On the east-west segment of U.S.
89, the highest volume/capacity ratio of 0.75
occurs east of Kanab on segment 89f. U-9,
which serves as a connection between Inter­
state 15 and U.S. 89, has the highest com·
puted ratio for local roadways. The results of
the capacity analyses indicate that the ex­
isting traffic operations in the stUdy are
generally in a stable flow range.

Geometric Design Consideration

The rural highways serving the Kaiparowits
region have certain key geometric design
characteristics that have operational signif­
icance for traffic movement. Specific criteria
include pavement construction and horizontal
and vertical curvature. The majority of the two·
lane highways in the Kaiparowits region were
constructed to carry light to moderate traffic
demand. The roadway segments that are an
exception to this condition are 89f and 89g
between Kanab and Glen Canyon City. This
portion of U.S. 89 has been resurfaced with a
3· to 4-inch pavement overlay within the last
four years. Based on field inspection, the
overlay appears to be holding up well under
the existing levels of coal hauling truck activ­
ity between Salina and Page, Arizona. U.S. 89
heading north from Kanab needs to be upgrad­
ed by a pavement overlay treatment since the
existing pavement on the highway Is starting
to deteriorate.

Physical design considerations on the
westerly segment of U-12 include the steep
vertical grade from Tropic to the Bryce Can­
yon access road and the two natural rock for­
mation tunnels In the Red Canyon area. UDOT
has been working with the National Park Ser­
vice on a feasibility stUdy for providing a
climbing lane on the vertical grade for trucks.
The two tunnels have sufficient clearance for
standard size trucks, but are not adequate for
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oversize loads. From Bryce Canyon east to
Escalante the roadway is characterized by
narrow lane widths, areas of pavement deteri­
oration, long steep vertical grades, and
horizontal curvature problems. A major opera­
tional consideration on U-12 during the sum­
mer months is the tourist use of the roadway
to access Bryce Canyon National Park and
natural areas around Escalante. Tourists fre·
Quently park along the side of the road to view
the natural features of the area. The parked
vehicles present problems to the existing log­
ging and crude oil truck activity on the road.

Winter weather conditions are a major road­
way operational consideration in the south·
central Utah region. U-14 is frequently closed
during winter months because of snow accu­
mulation. During the spring thaw, U-14 has a
20,OOO·pound load limit because of extremely
wet sub-base conditions. Many of the gravel
and dirt roads traversing the Alton and Kai­
parowits fields are closed from November to
May because of snow and wet conditions.

Railroads

The Kaiparowits Plateau region has no rail
service at the present time. The nearest rail­
road lines terminate to the north and west of
the coal lease areas (see Map 3-12). To the
north, the Denver & Rio Grande Western Rail­
road enters from Colorado, passes through
Price, and continues to Salt Lake City. From
this main line, a spur line extends southward
through Richfield to Marysvale. The Marysvale
spur is classified as a B Branch Line of a
Class I railroad In the Utah State Rail Plan
(UDOT 1978c). B Branch lines are identified as
light density lines carrying less than 1 million
gross tons per year. The section of spur line
between Richfield and Marysvale has been
identified as a potential problem area for
economic viability (UDOT 1978c), while the
section between Salina and Marysvale could
not sustain coal unit train traffic without be­
ing rebuilt.

West of the Kaiparowits region, a Union
Pacific Railroad main- line passes southwest­
ward from Salt Lake City on its way to Las
Vegas. A branch line extends from Lund to
Cedar City. The Cedar City rail connection is
classified as an A Branch Line of a Class I
railroad. A Branch Lines are defined as carry­
ing less than 5 million gross tons, but at least
1 million gross tons per year. South of the
region, the Atchison, Topeka, & Santa Fe Rail­
road crosses east to west through central
Arizona and Flagstaff. No railroad bridges
cross the Colorado River in northern Arizona.



TABLE 4-4
POTENTIAL LAND USEfTRANSPORTATION CONFLICT POINTS

Source: ERT Project Team
'All sensitive uses In a residential community may not be subjected to truck impacts depending on location
and internal routing

Heavy Recreation
Truck Haul Route Agricultural Traffic Potential Sensitive Land Uses'
segment Areas (approx. mi.) Residential Communities Others

20
89a 2 4 6
89b 1 1 8
89c 1 20 1
89d (incl. Long Valley
Juntion) 5 1
8ge (incl. Kanab) 35 5 14
89f 5
89g 50
89h (incl. Glen Canyon
City and Page) 15 2 4
89i 50 -
14 (incl. Cedar City) 45 1 33
389 (incl. Hurricane) 3 65 3 12
12 (excl. Escalante) 1 65 3 5
136a 2 1
136b 1
98
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A summary of the maximum
hourly truck volumes on each of the haul route
segments can be found in Item 25 in the
assumptions. In determining the impacts
generated by the coal trucks, a worst case ap­
proach based on the maximum possible utili­
zation of each route was used.

The impact of the coal trucks on U-12 traf·
fie flow would be most pronounced in areas of
steep vertical upgrades and sharp horizontal
curvature because of the reduction in opera­
ting speeds. Parts of U-12 have lengthy sec·
tions of vertical curvature in excess of 6 per·
cent, such as east of Bryce Canyon and south
of The Blues, Figure 4-1, and areas of pro­
nounced horizontal curvature. The lateral
clearance between the pavement edge and ad·
jacent major drop-offs in elevation are
minimal. With the accompanying narrowing of
pavement width, the potential impact of
trucks on operating speeds and vehicle man­
euverability is of concern. For the large areas
of vertical upgrade on U-12, a speed reduction
in the order of 10 to 25 MPH from average auto
operating conditions could occur. The reduc·
tion in operating speed would increase the
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probability of vehicle accident occurrence due
to illegal passing on the two-lane fac1lity.

In the areas of Bryce Canyon and Red Can­
yon, tourists frequently pull off along the side
of U-12 in areas with scenic views. This
creates a potential for accident occurrence
because of the limited available pavement
and shoulder area for trucks to pass parked
autos. During periods of inclement winter
weather conditions (ice, snow), truck man­
euverability and operational safety could be
restricted in the areas of severe horizontal and
vertical curvature.

Trucks using U-12 would pass through the
communities of Escalante, Henrieville, Can­
nonville, and Tropic. Several of these commu­
nities have residential development in close
proximity to the roadway edge, exposing them
to both truck noise and vibration effects. The
repeated axle loadings of coal trucks would ac­
celerate the deterioration of the pavement sur·
face. The section of U-12 from the eastern
boundary of Bryce National Park to Escalante
appears to be particularly susceptible to this
occurrence given the eXisting condition of the
pavement surface. As the pavement surface
deteriorates, both noise and vibration effects
become more pronounced.
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DAVIES
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TABLE 7

ORIGINAL PRINCIPAL RESOURCE BY COUNTY
(Millions of Short Tons)

Countya
(by position) Resource. - Percent

l. Kane 7,016.9 28.9

2. Carbon 5,096.3 20.9

3. ,Emery 4,388.8 1~.0 91.5%

4. Garfield 3,698.5 15.,2

5. Sevier 2,070.8 8.5

6. Iron 650.8 2.7

7. Sanpete 489.5 2.0

8. Grand 293.6 1.2

9. Summit 186.0 0.8
I

10. Wasatch ,177.3 0.7 8.5%

11. Uintah 177.1 0.7

12. Duchesne 53.9 0.2

13. Washington 25.3 0.1

14. Wayne 23.6 0.1

15. Morgan 1.1

TOTAL 24,349.5 100.0

SOURCE: H. H. Doe 11 i ng, Central Utah Coal Fields,
Utah Geological and Mineral Survey, Monograph Series No. 3,
1972, p. 553.

aCou1ties not listed have no resource.
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truck
truck
truck

slurry pipeline
slurry pipeline
rail

slurry pipeline
rail
rail

Transportation
Mode

j;V

Mining Method

surface -& underground
8urface & underground
underground

-surfaee­
underground
underground

- surface- & underground
-----SUdace-& underground

underground

b2 million tons/year surface mining
(;3 million tons/year surface mining

TABLE 2-1
STUDY SCENARIOS

2
\j)
2
5

9a

~
54

9a

~
84

Coal
Production .
(106 T/yr.)Lease Area

;U ;,;+ f/t;/~f 17J.IvOWcL)

~~/~~

Low Level
Alton
North Kaiparowits
South Kaiparowits

TOTAL

Medium Level
Alton
North Kaiparowits
South Kaiparowits

TOTAL

High Level
Alton
North Kaiparowits
South ,Kaiparowits

TOTAL

Source: ERT Project Team Years

·Years 1-20 all surface mining
Year 21, 75% surface, 25% underground
Year 22, 50% surface, 50% underground
Year 23, 25% surface, 75% underground
Years 24-40, all underground mining
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KAIPAROWITS PLATEAU COAL FIELD

by
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INTRODUCTION

Location and Extent

The ~lpuowit. Plateau coal lleld II Iocatecl In IOUth mitral
Utah ill Gacfldd and Kane countia (Preface. fJlUfe la). The
plateau II about S4 miles 1Cf0ll itt Jratest width at the south end
aacI II 66 ... from DOrth to south. III area of approldaatdy
1.600 tqaUe mIa. It II limited by the edpa of the Cretaceous
outcrop. le.• at the bue of the Dakota F_tioft outerOJll~
the Strailht aura (FiftynJe Mountain) to the ast. the .. of
the Oftrtappina Tertiary strata of the Table ClifT and Aquarius
plateaUl to the north. the PaunsalJlUllt Cauk and the base of the
Dakota Formation outcropl alone the East Kaibab moaodlne to
tbe Welt. ud the bile of the Dakota Fonnation outcropl aIo..
the deep CUIyonI of the Colorado Riftr system to the IOUth. It II
contipou to the Alton coal lleld to the weal and II ae,.ated
from it by the prominent Paumaupnt fault.

Topopaphy and DrainaF

The area II one of unduilt", plateaa lU"aces deeply iDcIIecI
by steep-walled CaRyOM (~ I and 2). Alone these canyoIl
walls the coal seams are exposed. The dnlaqa In the lOuth part
o( the field tread IOUthealt toward the Colorado Rim. TIIiI soutb
put o( the plateau II a natural posraphic diYIIion uae(uI in
diriclq coal area. and is claipatcd the SmoIty Mountain area. No
important draillaees cut aClOe the East Kailab monocline. In the
area near the town of Tropic an Ift1Ihitheatre open. to the south.
Several drama,es from the nortbeut. nortla and DOrthWest coIIcct
In the amphitheatre to produce the lDuth-flowina Par. RMr. The
coal c:ropp6lla out wns tbe ... of thiumpbitheatn an III a
naturallUbctiriIion desipated 1M Tropic area. In the north J*t of
the plateau cut of the Table CUlT Plat.. tiM dninlpl are ....
caDy cutward. IUpplyini water to the &:akate RMr. Only two
Important draiDqes, Left aDd RJiht Haad Collet waaha, cut
throlllh the FiftymiJe Mountain c:HlT dlat extlDdl from the town
of Esalante to the CoioradoRiYer. TbnI waters enter the
Eacalante Rher. AU the eastward-drain:l::OM expolC C<leI
belonain. to the third natural dirilion. the nte area.

If one dilcounts the erosional remnant o( the Table CUff
Plateau south o( Upper Valley kDOwn a. Canaan Peak (Kaipuowitl
Peak). elefttlonlln the field lIIIF from 3,800 to 8.000 feet abowe
sea IeYeL The hiahest elentions are In the north part o( the lleId
and aIolll Fi(tymile Mountain. n. lowest are Will the Dakota
outcropl in the IOUth end of the field, The aftr. elentlon II
about 6.000 fm abaft eea Ieftl CoaIlCIIIlI occur throuabout the
mtiR ranp of dentlona.

Population. Industries and Transportatioll

Man'l use of the lC.aip8rowtt. Plateau II limited to arul...
An oU lleld exlstl Ilona the Upper Valley anticline In the GuflCld
County port ion, north central part of the plateill. Fht smaD
COnununitlel Ire Ioclted on the frlnen of the coal field. Moct o(
the plateau Is Iccessible only with four·wheel drlYe .ehicles. The
poor mlck extend for IS milch I' 100 miles with no chance for
fuel or water. There are larF are.. where no roadl exist and
where eyen I horae would haw: difficulties.

The two pawed roadl are U. S. HiJhway 89 and Utah
Iqhway 54 (n,ure I). tJiehway 89 a1tirt. the southwelt edle of

:Economl< ,eoIOll.I. Ullh Geolosical and Ni.....1ocI<:aJ Su""".

the~. Plateau JoWnI ~. Utah. with Glen Canyon
Dam ud .... Artzoaa, The towJl of GIea C.yon lies below the
~. Cliff. jult north of the .....,.". HiPway 54 dropI
Into tile Tropic aB••ItMetn dIIoaIIt Tropic Cuyoa (rom the
Pau_....t Platcaa (Iryce CaayoII) _ coRllCd. the three
hamlets of Tropic, CanDOndIe aDd IlelVin.. then C"*C2 the
IIjpIrowIb PIat_ eat to Eacalaate. TIle amphitheatre tOWOl 11M
a population of SI7 In 1970. &caUte had 638. The town popu­
IaUo. are ImohecI III .-=wtllrt (randaina, JrUinI, farmina).
proridIna IUpport penolUlCl for the National Putt Semce, the
NatioMl Forest Senice .......... of Land Wanaaement. worlcq
(or a Ioc8I awmill (EacaIaate)· dn1riDl timber from the hicber
plateaut, ud pI'O'ridiaa IOOdI and ltrYiI:ea to oil wei operatOl'l
_ touriltL

Other araded road. are the Widi*le Junction-Escalante (Main
Canyon) road. Cottonwood Creek ro.cI. Amy Wah road. smotcy
Mountain road. HoJe..ift.the-Rock roM aDd the Upper Valley oil
field road. They are shown on the TOJIOIfaphy and Rt»ds Map
(fipre I). Durina the IUmmcr f1aab fIoodI often WIIh out the
I'OIdL

The ncarat ralroad iI about 7S miles northwest of the
central KaipMowitl. A spar of the Damr aDd Rio Grande Wntern
Rainy is at MarysyaIe ill Piute County and joins the main line at
Thistle. Utah. ISO miles aorth. The aain !iDe of the Union PacifIC
Railroad II about 125 miles west of .. Kaiparowitl; the Cedar
City spur comes aImott II dote .. dlat of the Demer ud Rio
Grande. The Ianek between the raJroadI aDd the Kaiparowits are
ro. with bich relief. The -.at rapIarly aerftd airport is at
!'aF. Arizona. jutt aero. the UtaIl border near Glen Canyon Dam.
SeYeraI dirt kndq strips arc located OD benches OIl the plateau.

Climate

RalnfaU nries bet_ 6 and 20 inches, cSepe1Idin& on
altitude. iDdicatin& a steppe climate. ThiI means that enporation
exceeds precipitation ao4 water bec:oIDes lCuce npeciaDy in the
lower altltuda (water II dmcU*d aepentely In the Water
Resowcel section). HiP areas ae-aJY line two peab in precipi­
tation. one In the winter monlhl clue to cyclonic Itorms and one
commencinl In Ia.te June or early July due to COII.ection. The
comectional stonna are ullIaBy ahort-liYed and spotty but often
lCYere caUlina .eat damaF In flub flooda. 1be lower areu haft
timlIar but IUbdued peak. and stonna are Ina frequent. The driest
put of the year is ulUIJly aprina. The ner. hiah temperature
durina July In Escalante. is nearly 90 de&rteL At the lOuth edF 01
the Kalparowit. Plateau below the clifT. the aftllF hiab tempera­
lUN II about 100 deJrees ill that month. EftIIin& temperatura
durina July ra. betwem 50 and 60 "en. Dura. January. at
Escalante. the neraF low temperatura ia about 13 depen and the
nwap hlP about 4 J dearees.

HISTORICAL OUTUNE

Thouah the coal of the Kaiparowitl WII known and rT1Ined
in e.ly yearl, it had not been syatematicaDy Itudied until Gre~ory
and Moore Itudied the area and published their work in I'HI.
This work proYided the basil for SeoloCk work in the follow.,.
yean. Robison, Grote and Peterson, to name a few, have m~de

detailed lludlCs of the eeololY and 'oal.

Kaiparowitl roal was mineu lOOn after the nrst $Cllien
be"me cslabluhed in Ihe 1870's and 80', in the AI,'ey Wnh arca
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Spencer mine was opened In Warm Creek on the IOUtheast edae
of the pbteau. The coal was ulld to run a mer boat on the Colo­
rado lUYer and reported to haft been uled • fuel at ,aId mIninI
operations on the Paria RMr (Aftritt and Cuhion. 1965).

M1nin& limited to ~ca1 needa continued with lOme prosper­
Ity tbro. the early 19OO'L It JlCf*ted unUl the early 196O'L
AU mincI are now doled. many are abandoned and c:aftd 01 in a
state of cIitorder. Convenion from coal to other fllCla by the local
people forced the abandonment of the mines.

A lilt of the important mmea and their production where
availabie folowa (table I).

Table I. Coal minea IIId their production. Kaiparowita J'tateau coal
field.

Mel'll"..... Y..of AetIwlty Production t'-/yr.

Alvey .'52-.962 1,200
CJlenyCnct ."2-1964 214
Ouisle_n .193-1930 100
COlli Creek 1 ?
Dnies .952·195] lOOtautobl
f\)Uoct 1920-1925 ?
Ilic..... 19.3-l921 100
SIaat...... 1952-1964 410
S1luta 1913-l'2I 100
Sl:1Iow la'3-193O ?
~ 1910-1913 115 tons total
WlIIklu 1920's ?

In the past decade the need for power in the IOOfC popu­
lated areu of the west United Slatea his hei&htened the interest ill
the Kaiparowits coal field. Many qe and imprelliYe propama
have been undertaken to establish the exact quantities and
diltribution of the coal. Landi let aside for coal Ieues baYe beca
acquired by IafJe companies and smaD openton. Many 01 the
early mine properties are ItiIl held by their oripnal owners.

The convenience of U1te Powell as a lOurce of water makes
poaible Iteam-powered electric plants in the area. Three auch pr0­

posals are now beinl studied (ICe leetion on Economic COIIIidera­
tion).

7.
GEOLOGIC SErnNG

Stratilraplty

The coal of the K.aIfwowil. Plateau field II confUled to
Cretaceoua rocks; the UthoIo&Y. correlltioal, conditions. facies and
other chanFt tIW KC ...a.ted 1ridI them are of Ireat impor.
tance (fi&ure 3). The Gener1Ilized Section of Ilock Formations of the
Kaiparowits repon follows IDd IbouId lie helpful ill lllldersta.ndq
tbe IDoIoP: lItilill (8pre 4).

Nan;o SudIIo.

The Itratlpaphk: units underlyinc the Cretaceous mown llCI

the FOiollc maJll are 111 of Jurusic • and bqin with the lower
Junak Navajo Sandaone (fJlUfe 3), The formation ia easy to
recopize and wei tliapIayed to the east. weal and IOUth of the
plateau. To the east it forl1ll the walk and rimrock aIorIJ the
Eacalante RiYer Canyon and to the lOuth it ia cxpoled alOlll the
rim of Glen Canyon althoUlh much is now subrnelBed under Lake
PoweD. The waI1s of the Par. RiYer to the west are ala> lined with
the Navajo. The unit ia everywhere a cliff former. Between can­
yons It forms uneven surfaces. lnOunda and rounded mallei. It is
mostly • fJDe.lrained DIIdstone. with ebbonte aeolian cross­
beddin&, otherwiac maIIift with c:aIcareou. cementation. On oc­
casion • limestone bed Interrupts the teqUCDce of and. The Nava·
jo II stroDJly jointed. uauaDy TerticaIJy. often widdy spaced.
Sometimes one trend dominates. moat often two. The joints local­
Ize the IeCOndary canyoas cut into the formation. The sand is
frosted quartz IooteIy held tOJether by the cementilll material.
The cement a1IO containa ..-yq amounts of iron oxidea which
lift the unit its colon. The colon that dominate are cream-yeDow.
white. pink and tan. The NaYajo ranaea ill thic:knesa from 1,200 to
1.800 feet, thinnina we1l to eaat. It intertoncuea with the overlYina
Carmel Formation and Is, at least in part. unconformable with it.

Carmel Formation

The Carmel is everywhere found above the Navajo Sand­
stone. To the east it is expoted in the flats below Fiftymile Bench.
to the south a10t1B the Glen Canyon section of the Colorado River
(where it is not inundated). to the east it is seen alon,; the
Cockscomb with a broad irrqular outcrop south of the Tropic
amphitheatre. The unit consists of interbedded shale, sandstone.
limestone and IYpsum. Most of the unit is stained red to maroon.
Near Esca1ante the unit contains lYptUm beds. white to light
arecn. which disappear lOuth of the Kane-Garfield County line.
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NORTHEAST

The lUCCeedinJ Smoky Hollow Member is In Illernating
cliff· and lIope-formin& unit with .adttone. mudttone, arbona­
ceolll n-.dstone Ind coal beck. In the south Kaipuowits the unit
can be dirided into three IUbordinate members: I coal zone It the
bottom, I middle barren zone and an upper Calico bed. The coal
zone raqel up to 47 feet in thkkneaa but is a1lteat OYer some of
the anticlinal areas. No coal appean 110.. the Strqht Cliffs. but
some thia COlI beds are reported in the lower pa-t of the Strai&!tt
alfTs by Robison (1966. p. 35), Bowers (l968b) and Zeller
(19671) In other parts of the platelU. Theae thin coal beds seem
to fit In the same. Itratilraphie !nternl occupied by the Smoky
HoUow. The _ are lUUII1y thin, rarely exceedlna 4 feet thick.

The rmddle barren zone co-.u of akernatinJ. mostly Ifay
muektosse and .-Ie ydlow-browa sancbtone beds. It varies from 13
&0 110 feet In tlUdtoaa ill the soutJa ~ts and is difficuh
to recopJu elaewbere. The outcrop pattena produces steep step.
like IedFs leadilll up &0 the moltly rClistant upper Calico bed.
The Calico bed~ up to Sl feet in tbiekoaa ill Petmon's &rei

of study and is QOt ~ere preaeat. The dominlllt lithoJocy is
white or Yery lisht JrlY. fIrM- to coarae~ined, poorly IOrted
sandstone. CkaIionalIy there are coftllomaate or Jritstone lenses.
The whUe coloration is • promineDt marker ill the south
KAipuowtu IDd ill 80t (oa dwwben .. die "lion.

eble throlllhout the Kaiparowits resJon. A10~ Ihe base of
Fiftymile Mourrtain the unit often ilconcealed by talus, especiaUy
the lower contact. The overty\n& Smoky Hollow Is cliffy Ind looks
wry rNlCh lilte the nbbet CanYOll In th.iIlocaIity. The exact posi­
tion of the upper contact is dti1kuIt &0 locate. Ebewhere the
Smoky Hollow is • aeries of IeM rMilUnt beds makinc • aeneraUy
allarp ClIIdKt. 0caIti0MIIy fOllik of lnoC*amids, cephalopods Ind
IiJJrIt teeth oc:cu r In tbe TIJbet C.yon. The type IeCtion of the
Tibbet CaJlyon Member is located Oil the eat side of the
soutbeat·tIftdinI spur on the north side of Tibbet Canyon in the
N NE NE of aee. 14. T. 42 S., R. 3 E. 011 the Nipple Butte NE
quadfllllle (petersoa, 19691, p. J26).

Smoky Hollow MettrJ#

TropIC Shale

Drip renk "ember

Wehweep Formetion

Chril.en.en eoel %one

Lowe,
ml"n.

C=:=~:'=~~~:==~~=========lmudllon.
lone longue

Upper be,ren %one

Mieldle be"en lone

<::::> - c::::::8:>-

SOUTHWEST

c
• .~
~ :;• E

.>t John• 0
! ... Henry
u ~ Member
~

I U
I

~~

• !'
~ •

VI

Smoky
Hollo

Member

nbbet Qlryoft MernbeT

The lower member. the Tibbet c.yoa, forms the first
prominent sandstone cliff abaft the Tropic Shale. From a
distance. when the contact II not obacured by talua or landltide
debris, tbe boundary Is sharp, but doae ex.amiIIItlon rtgelll a ZODe

of alternatine anektone and shale bed&. The map contael is pIaad
II the bue of the fll'Sl prominent ledF.(onnina sandstone bed
which Is more than three feet thic:t (UwJeDce, 1965, p. 87-88).
This zone iIItert0rllucs with the Tropic. The Tlbbet ClOyon II
mainly a yellow~y to IIIY-«lflll:. r... to ~aiaedand·
Itone interbedded with sandy pay mudstone. The unit 'IIries frDal
70 Ind ISS feet in thIc"-. II per*nt IDd is UIUIDy reeopiz-

Straflht CJfJ's Formation

The Straflbt alffs FomlItlon.IYinI atxne the Tropic Shale.
contains the molt important coal mource In the Kaipllowits
rqion. Greaory ad Moore (1931. p. 91).-ned the unit after the
etCIIpment of F1ftymile Mountain .... of f.ae*ate where the
lower cUff-fomUns sandstones of die IIIlit 1ft lIautlfuUy expoeed.
Sublequent workers (Pnenon Ind WIIIdIop. 1965. p. 62-63;
Bowers, 1968a and b) dropped the .....ltoae tenn IIId applied the
more aener" "formation" to the UDit. Thia .. done becauae the
&trata are compoled not only of sallllttoae but also c:onta1D
"nificaat amounts of mudstone and IOI'ne COlI. co~omerate.

siltstone and coquina. PeterlO1l (J969a and b) conducted a
.detalled study of the formation and Its stntlpaphy and facies
challles In the south haif of the Kaip80wiU Plateau (fllUJe 6). He
subdivided lhe Slrallbt alffs Formation into four members. oldest
to youll!e&t. the Tlbbet Canyon, Smoky HoUaw. John Henry and
Drip Tank memben.. The Iowu and upper members are almost
universally cliff formers. dominantly sandstone and buren of coal.
The Smoky HoUow is ledae and slope fo~ in some areas and
very cUffy in others. 11 contains thin coal seams and IIUJe amount
of carbonaceous mudstone. The Joim Henry is the thickest
member and contains coal seams"Up to 2S feet in thickness; they
co~epte In three or four irrep1ady IpICeCI major zona.
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Flsure 7. DUcnmmatic ICCtiotl of Stra~tCliff, Formation facies, IOUth Kaiparowits Pbteau (after Petenon. 1969 b. p. 149. 150).
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He cIlatrammaticaUy illustrates the rebtlom of the lOutbeast
Kaiparowitl ("urel 6 and 7). The oompolite sections (fWure S)
show lOme of the relations ill other areu u ..... A study of theIe
indicates the pretence of at leut folll' coal ZODCI aDd racies
cha.. that limit the coeI In the K.Iiperowitl repon.

The four coal zones, In uccndlnc order, are the Lower coeJ
zone and the Cbria1enaen, Reel and AtYey cOal zones. The Alvey
and CbriIlenwn line the molt promlainl aeama. TIle ChrilIte_a is
probably condatift with tIM HenderlOn coal zone of the Trope
.re. whefe it Is the only Important OIlC. la the Eacalante ... tile
ChriattllJCn and AMy zo_ are moll knportant and in the Smo~y

Mount.in area the R~s and Chriltenaen lOflft are the more ..Iu­
.ble o~1. UII of Crolon-ROfCrI CUlyon the John Henry ..ember
heoomel IncreuinBiy .ndy with the exclUJlon of mudstollC and
coal. Wesl of Wlrm Creek the coal won thin at the expenae of
Ihe huren lanes. More c1etlll about the condition of coal in
YUIOUS ueal 11 liven in lhe dllClIIIion of the coal deposits.

(' Oil hu burned n.tur.lly In outcrop IhroUJhout the
coalifernus part of Ihe John lienrv. Severll fires .re in fact stLlI
!lumllll- Thc burnUlI II eillmaled to hlYe conllnued to as much as
200 to JOO feel hehUld Ihe outcrop« leavlllC the John tknry

IIopes cluttered with red-bumed sandstones and red. pink.. pen.
purple, bbcl: and yellow brick cLink.en that pve an O¥en.II m1disb
hue to the out.cropa. "OIl of the thinner coals. especiaBy thole of
the Lower coal zone. are unburned. 1..aJ!cr areu hue been burned
In the lOuth part of the K&i.parowtts. Where the buminc has beeft
inl.enaiYe, oYerlyq rod Iayen haYC oolbpted, creatio& faults,
!Dbms and aeneraJ turmoilln the bed&.

The upper pert of the John Henry Interfmsen with the Drip
Tank Member. The oonlAct II eene~ easy to fmd at the bue of
the first thick difT·fonninl ..n<bloDe abon which no JicniflCllntly
thick mudstone beds can be found. F<*h are not abundant but
oc:cuional coquina beds yield. nried fauna inctudq pelecypods,
JUUopodi and cephdopods. Shar~ teeth occur OCC8JIOrWly In the
thicker Alldatone units.

The you~ member of the SlrUct.t ClifTs Formallon is the
Drip Tank Member. The reSslant .ndstone units form a caprock
from which u~IYUlg formallOns lie eithet completely removed or
weD eroded bad. The heneh II I JX',mlnent one best developed
mnl a north'louth line from I'hpp6e Bench to Cuca. Canyon.
The lower plrt IS more rl"'USt.nt than the uppel' and forml the
'Iprock of the canyon cliffs.
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As Indiclted, the Table 3. Coal mines Ind prospects of the Kaiparowits Plateau coal

I
Wahweap-Kaiparowits fOllNliolll in the Kaiparowits rqion h:IYe field.
little in common wIth the Mesanrde. 1he lWesence of coal in the Mine ClI Proopect
Mesaverde is in marked contrast to the YOllJllClt Cretaceous atrltl (lly .........IIc) l.ocatioa .-n.
of the Kaiparowits Plateau.

~e-t

I
Areas Southeast of the Kaiparowits Pbteau AMy ..... SE.HW.12·36S-2£ AcdloI 1'.1,.2

4,171,115'" 444,110..£ 1'52·IMI 1150 1?Y

1he Cretaceotil Dakota SandstoDe la the So JIIIII and Bbct
(taactM)

Mea repons is equinlca& 10 the Dakoll of the plateau. In the San., SdIow .... SW.sW.J4-35S-2E ActiN 1"3-1'30
Juan Basin, tho., lhc Dakota is not the ftllt Cretaceous unit 4,174,305" 443.755"

I encountered; lhe Burro Canyon Fonnation IRlckrlies it. Accord.. PIaIpecU 1·36S-2£
to Peterson (1969b) the 8Iack Mesa rep. la Arizona. the Tropic: 4,173,615'" 444.465d

Shale and lhe Abncos ShIJc are equinlenL The lower SlraiPl 1·36S-2E
Giffs is slraliinphicaJJy equivalenl to dw TORft Formatioa and 4,173,615'" 444,465111E

I
the Wepo Formation correlates with lhc upper Slraisht Glffs of CIIdI-.. ... c.n'sw.sE.35-35S-2£ 11"'1'30:=
lhe Kaiparowits area. Wltbla lhc Maac:oa Ire coaley members 4,174,27o.N 442.735.£ ~,..I ..1M
correspondilll to lhc SIr"t Cliffs Formatioft of the Kaipuowits Tn(......)

Plateau. Toward the top of the section there II 110 correlation to aicJlIna ..... HE.NE.HE.SE.5E.35·355-2E 1'13-1921 100 1PY

I
speak of. 1he Wahweap and KaiparowiU formations are IJIliquc to 4,174,3"'" 443,31Qal£ ..........)

Illuthwest Utah. The correlation cliqram of Crellceous unit. la SIIutz ... HW,SW,sw.J6.35S-2E 1'13-1'21100 Tn
south Utah (fJeure 12) sMWS lhe east-wat relationlblp of the 4,174,295'" 443,5451aE
coal-bearing rocks ill and around the Kaiparowita Plateau u

WIatIIr .... SW,SW.5E.NW.12·36S-2£ A.....discusaed. 4,171,63OnoN 444,2lSlaE

I COAL DEPOSITS Grirfili Polet

CharyOeet .. Sl.I-3S5-1E AdM IM2·1M4?
Statui oflnfe-.tioa 4,11O,67o.N 42t,IISaE 214 Tn (1MctM)

I The early wort 01 GreFry and Moore (1931) lad dw wort
ConOeet .... S~"5-IE

4,112,2lo.N 421,6OO1aE
of !WiYate indiridlllil no opcoed the miDel ..c the only ___

I'roIpects SlU-355-IEstudies of lhc K.siparowib coal field prior to 1960. At lUI time It 4.112,311" 421,610.£
beclme nidcut that tJae aaUon, ill the face of inc:r'"

$%.4·3S5-IE

I
populations and .... eDer&Y demands, would 100II require the
exploitalion of tJae ... UIIIapped coal R:IOUR:CI of IOUdI Ullb.

4,112,t3OlaN 430,230.£

Unds _e acquired by ftrioa compaaies ... ,m,te exploratioa GoIM1IIJt 1Ilrtte HW
lOOn followed, priIlt:if.ay ia the form of driIJiDI. Atlantic· PIoIpect 1-425-4E

I
Richfield. Peabody COllI Co., Rnourcel Co.• Sua 01 Co..... J. H. ........Kni&bt have ba4 extaIIM cIriIIinc pI'OII'a- oa their properties
and probably oearIy 300 tall were mNc. GonrNDellllJ IptICiea ProIpec:t (O.tota) 15·37S-ZW Utile Cndt
such u the U. S. GdopcaI SurYey. the U. S. Bureau of Ma-
and the UUIa GeoIop:aI and MiDefiJocicai Survey Iet1t "'Iata ,.... Eye I'Wlt

I
to the ~wits 10 pIber surface dall lad 10 map the lmpor- ProIpec:t HElfE.HE.HE.33-4QS.4E
lint parts of the rep. Wany studies Ire ill prosraa. Knowledp (J.... Henry) 4,127-'10mH CSI,24Oat£

of the area ill d preIiaIiDary slthouF la lOme areas the "II are Mpple Butte HE
becominl detailed. -.-No.I"'" SW,SW.3-425-3E 1'13-..., 115 ...

I ~tkaI ... _ ina4equate exceJIC Ia dean. in aenenl- 4,114,1501aN 441,6901aE A........

itiel. Lillie or 110 dIta exist concemitla roof or floor coocIitiolll s,e-Ho.2 .... SW,sw.3-425-3E

for the IeaJIlI. ~Io. are still m.:uee, _ in Ifeat where 4,1l4,t4OWf 44I.71011l£

driIlina has beca ntenaM, due mady to the lenticular nature of ProIpec:t HW.5W.12-425-3E

I
the sean-. Many areas oa the plateau are stit wunappe4. (J'" HaIry) 4.1l3,73OlaN 452,22Om£

W_Cndt MUM.36-4IS4JE 1'71·
M-. I'roIpecta and Production ~tal .... 4,117,1toaH 452.7~

( <ADyc.)

I
Mines and ptOIpIdIla the KsiI-owits Plateau coal fidd Ire Mp,r. "ue SE

lilted below (... 3) widt their Iot:a.... and other pertineal
"DU.ataM

... NE.JW.,-43S-4E 4S6 to. totaldall. 1"be 10lIJ ca.I reIIIDWd from • lIliAn Ia uUlIOWIl but prDb- 4,104...... 4S4,20011l£ ..-.=--sbIy totlJa lea thsa 25,000 toftS (GfOIe. 1965. p. 132). Thete
mines are DOW _--.. or inlctite. Fipn 13 tbowa Iocatiou f!!!!l!!

I
of the coal __ aDd miIIes in the KaipuowIts Plateau coal fldd. lIyoe Caa,. ClMI SW.NE.2t-425-tW ......u.t

.. coke .... 4,1l1.llo.N 411,tOOoaE tUt-I'70?
t.4 o.-.hip(~.. 14)

~

Ltnd and ..... of the I:aipJllOwtu ....... coal new _ IllrIIes ... .....3Q.ZW Acttot

I owned by the U. S. Gown..nent IRII the state of UI'" In I
4,165.7..... 416,230.E l,n·I"3

proportioa of approximately 10 10 I (r.,are 15). lind hold... by I'aIodt .... SE.5E.25·3Q.JW AclM
corporations Ind indMdu.il are ill the form of federal 1_ and 4,165,MOoaH 41',30Sd 1'20',

permits and $late Ieua (table 4). Federal leases are dislquWlecl I'd:.... NW.HW.2HU·2W Act'" 1t52·IM)!

I
from permits in that the formel are oblliDed by competitive (TlOpk) 4.1""3OJaH 4I3J3OmE 410 TPY A"rIII'

biddina by qualified perlOM and 1110. the Ieuor to nUnc: 01 hold (iMctiw)

without mininc dnipsted lands for • :zo.year renewable period. TJopk C.anyOft

Prospect SE.NW.5-J6S·JW

I
4,17),I9OmN 409,09OmE
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I
TIMe ... Call land holdinp In the Kaiparowits Plateau coo field. Quality of (oal

Is~,~~T~~1
Nore tlwI 100 mWrleS of lCaiperowits Pllteau coal Ire

.....bIe (table 5). 'The rule raapI from IUbbituminous C to

"_ Total_ ....\,o..tte bitumieoul A. In FnenI lJIe ah coateat II moderate

I
to hlP and the auIfur ClOlItent • IIliBo4 II low to moderate. The

.v.atronc. D.E. 14«1.110 MOM coal ... RO cokJatI properties __ ill lOme ... would require

Atlulk:-Rid6W 14,163.1% 25.731.72 n,f02A4 medwlical de.... to -.e a lltilfactory fuel for power produc·
~ or U I .-n:e of dill IIydroc:aboa (or COIIlYenioll to other

Irylll CM,Oll CoIlA Cat. 40..00 40.00 forma of fuel Raak .. otJ. COIlIdI... of tM IJIIIyICl YII')'

I
flOln ... to ara.

CltMoIdaliOll COIl 15,533.41 15,533Al

DlDtJeC, ... 1"1.34 1"3.34 Table S. QuaUty ... b eM~ Ptate. COIl field.

Dmlr,1. 40.00 40.00 ..

I "'-t INo.oe.._DIIcoIJ, lac. 3,200.00 15,t2t.53 It.129.53 ...... I A-.

DIY. A bID_Co. J.21O.OO 1,210.00

I
FIIIIct.... L HO.oo 160.00

KAlPAROWIl'S PLATEAU COAL FIELD (d ....)...- Uc.-21.70 11.33 137~
Fna....G.H. 160.00 160.00

Volatll ..... 2132-57.31 43063 164 .,.
Hc.1y,lLL IOU5 103-'5

I
FlxecI-"oa 22.11-71.51 47.25 164 .,.

Hllto IleII ...... A 01 1,210.00 1,lMt.00 2.310.00
A* 3.31-33.03 I.t6 165 .,.

HoIJbcrI, IL1. 3.n7'" 3.797.11
laIC. 0.26- 3.40 0.17 1~'"

bJPt,1.H. 160.00 12.t04.75 13,1164.75

I hallo'" Coal Co.
~ 1,4"'14,236 11"" 161'"

1,210.72 11.014.72 21,365.44
SMOI:Y MOUNTAIN AREA COAL

.....,.,I.W. 160M 160.00
IIoiIttuw Uc.-34.21 9.63 77'--"

IlunuI.... W.L 1,91'-'6 '.774.72 10",94.61

I Volllle .... 2132-57.31 42.44 91"___Co. 6,210A4 3t,355.19 4S,5U63
Fiud-"oa 22.11·71.51 41.70 91"

Scatry Iloy.y Co. 1,210.72 1,210.72
Ada 3.60-19.10 1.59 91 dry

I
DU...,.A. 10.00 10.00

SldC. 1.26- 1.so 0.75 91*7
1Ia. 011 Co. 4,sIUt 21.711.00 ~,222.60

atIt/lb 10.736-13.746 12.401 91"
WtIC,S.H. HUI "0.11

I
ESCALAN1'£ ADA COAL

WOOIk rwtroa.. Co. 14,249.05 14,249.05
Woinft 3.60-24.10 10.51 40~

Gna.TotIII 41....." 1950'55.31 237,544.30
Volatll_t.. 37.47..57.4' 45.3t 53 .,.

I
A permit holder NaY pIOIplCt or mIM from Fiud-"oa 3Ut-S3.st 46.11 53.,.

biI Ianch for two YearL The pennlt .-y be txteAded for two
yean by continuinl to pay • ..... ran'" IDd 1ICeei~ to A* 3.31-24.1' 7.10 ,..,.
perform certaill exploration work ...... the renewal period. ThiI
wort cultomarly consilta of .... OM hole ill e.ch llluaR mIe SuU_ 1.42· 3.40 1.26 24 dry

I
of the land. Tbk permil may be ClIlInWted to a Ieue without ItlI/Ro ",,,.14,236 U,563 53*7
competitift bidcIinI at any time tIariII ita We after the Iud hal

11tm'IC AaEA COALbeen prom to OOlItain minable COlI.

The locatio.. of the abaft ... boWinp are Ibown 011 the ........ '.31-21.70 It.so 20.--...

I Leatea and hrmitl Map (fJlUre 16). The IllIjor Jand.boIdinllllUta VoIldI..u. 35.73-41.03 . 44AZ 20..,.
were telected bellnnllll ill 1961 oa ...... or laforaatiDa din
.....bIe (rom the rew publilkcl report&. Molt of tbe Ieaed ..... Fla.. -"- 31.23-47.07 41.11 20.,.
owned by the federll jOft._ ... oIltalalcl I'at by permit

A* 7.71·3UJ 13.77 20*7

I
and theD eotMrted to Ie--. .... ree.Mly c:ertaiII smak tractl
were obtained by competJthe It..... aft« It had !leen eataltlilhed Ildt_ 0.60-1.73 0.91 14'"
that the ..... tid contain ooeI Iaa minable q_iltitiel. SeYml
hundred hob were drlkd to prow the land by the major IaIld ~ "'26-12-''' 11,207 17by

holden, but only a amd pat of .... tlata haft "- aucM

I ....iIable for "'lcation.
About one-hlJf of the anaIyaes Ire from ~rface outcrops

The purpoaes for land acquiliUon are nried. The utlitlel or from the old mines. MOlt .e chuutel IImpies. a fC'W Irab
p-oup (RelOurCC1 Co.) Wlntl rnef\'CI for Ute In I projected Iteam- IUllpiel. In the Smolty Mountain arel the Btu/lb roue is a

I
pmeralinl plant. Firms actift in coli pi"oduction ~here loot to trine hilher since molt of the analyaes were made of the Christen-
the future for possible marketl for ooeI that they hope to mine am coli zone, the deepest of the more nluable lonn. Coal 1ft the
from their holdinp; others .eq,*ed __ IJld permltl for iIWac· ChrIstmam zone of the E1cllante Ilea II comparable; Alvey coals
ment while firms Iclive 1ft petrolelllll reprd coal rnenes al a run 1ft lvera. of SOO to 1,000 Btu/lb kIa. The lowest heat value
lOulee of hydrocarbons convertible to ... and liquid fonns when 11 from the Tropic: area in the CbriII,_n (Bendenan) zone where

I
technoloty Ind economic:l provide I IUltable method. coal contains more rnoIature and ash.
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Moisture is createst in the Tropic area and about 2 and 3 per·
cent greater than Escalante and Smoky Mountain rnpectiYely. In
the Escalante area the coal becomes more moist west of the Upper
Valley anticline. It is not known whether adequate precautions were
Uken in some of the AmplinS procedures to protect them from
moisture before testinJ,.

The highest fisures for toIatile matter and the lowest ashc~
tent were in the Escalante area. The hiBbat fixed carbon and lowest
volatile matter were fouod In the Smoky Mountain .....n. Tropic
area was lowest In fIXed cuboa and hilfaest in .. content.

Sulfur content ... ...... In the EacaIut. _ but thiI
characteristic is not typical of the area. SeYenl hiF IUIfur UIiyIeI
were obtained from ODe mine (Schow miDe) tbat affec:tecl 1M
average fl&ure. It is believed tIW the fipre ia more~ that for
the Tropic or Smoky Mountain area.. The sulfur aftrIIICI mown in
table 5 (page 93) were all alculated on a dry buiL A ftty low
sulfur analysis from the Escalante area is the only one aYailabIe for
breakdown into forms of III1fur. It WII taken at the Ahey mioe in
1945 (table 6) and c~ u SUbbitUlllinOUI B (Walbr IJIC1
Hartner. 1966).

Table 6. Analysis of 2-inch tipple sampie. u-rec:eived. from the
Alvey mine (in percent).

Percent
Moisture .......•••••••••••••••• 17.7
Ash .•...•..••-. . • • • • • • • • • • • • •• 7.1
Sulfur . . . . • . • • • • . • • . • • • • • • • • • •• 0.42

Sulfate .••••••••.••••••••••••• 0.03
Pyritic ......•••••••••.••••••• 0.10
Organic . . . . • • • • . • • • • • • • • • • • • •• 0.29

Gomez. Landers and loyd (1967. p. 12) calculated caJboni.
zation product yields from c:oaI at the Alvey mine. Escalante area
{wei&ht-percent of mar coal: char 68.2. water of decolllpOlition 8.0.
tar plus light oil 14.1. pi 9.0. pnolume (scf{lb) 1.313 and III
(Btu/scI) 581. Carbonization temperature is SOOQ C.

Coal resources of the ~wits Plateau ee-l field are
contained in two. potIibly three fo~tJoaI: the StniPt aurs,
Dakota and poaibly the Tropic Shale. The c:ombiDecl reaetYes cal­
culated in this study and iDcluclina II ea- or reaerYe total 15.2
billion short tons. The minable portioIl of tIaia fiIure wll be
limited to between 33 and SO percent or that -me TbiI
tonnase f\CUre includes only -.ma four feet or more thick. In
1931 G~ry and Moore prowiIioIlaIy .....ted Kaiparowits
Plateau relCrYeI U 3 billion Ibort toGS. Thk f1Iure ... carried by
the U. S. GcoIoP:al Suney by Paul Aweritt (1961. 1964) unti the
mid-1960's and inc:reued to 40 billioll to 011 neat wort
and study of the seoenl FoIosY of the I. 1970 the U. S.
GeoJosical Survey reported 7.2 bllioD toaI • lncllcated re&erw
baled on mcuuremenll _ tbaa lJi mICI IpIIl CWaterbera.
1970). This anaty* by the U. s. GeoIoPeaI Surwey .... that
much more will be added to indicate4 re.-wI • IlIOn driIJ..boAI
information it obtained aud~ naIaIIII. It ia ........ tbat
data from nearty 200 drII bola on federal 1aDdI wen IYlIiIabIe for
the compialion of thiI CItiInI&c. It II DOC eller, taow-. wbltIaer
_1111 Ie. tJwa COIll' feet were COIIIIIIIInd ill 1111 .....lIoa.

Retourca Co. (Arim.. PIibIc s.mc., !oIIdIIn CaWomia
Edison and San Dieao Gal ud fJIctrtc) lI'....td I total r~
of 1.855 blWon toni of ca.I In Ita 71~-miIe holdln&- ThIs Is
baled on coal beda of four {eet or more .. tJIIckMa A total of
372 square miles of ~wtta co.a 1andI an UDder Ieue or
permit. It thea appean reuolllble to .-nne that the total area
contains pl'oportionately II mudl • the Raourc. hoId~1

beeaulC a substantial lITIOunt of the total au ICeUII to contain
equal or better surface indiatioflJ of coal Thul resenes on all
hokllnp in the Kaiperowits Plateau coal Odd would total 9.719

UWt Gcolorial tMtIM~ Ilunq MottOfNpIt s.w. No. I, 1971

billion short tOni. Sollll of the IIDnieued are.. that haft bem
studied are lure to contribute addidonal reservel. Calculations
Indicate that the flaure milbt be enlalJed 10 11.1 billion tons. If
one-thlrd II rccoftrablc that would aJIow 3.7 billion tons for
exploitation. Some appreciation of !he rnapltude of this amount
of enerlY reserw may be pined from the realization that it would
IUpply about eighteen 2,OOO,()(lO«w electric seneratina pluta for
I 35·year period.

TbI rllm'll calculated for tl* report are e:a-d II follows
(table 7):

Tallie 7. Defmitlon or raena Cor ~owits Plateau ca.I fleIcI
(in short tonal.

jaaa I Weuunci reaerws Baed on ldequat. expJor.
atioll and cIevdopDent
data. properly correlated.

~U IncIicated mencs Bued OIl poIop: mea.
3.984.800,000' urernent IUpplemeated by

limited drill-bole informa-
tion and limited to 1~

miles from a control
point.

~W Inferred reterftI Based on poIop: wer·
3,893.200.000 renee and pre;lCtioD of

the habit of the coal
beyond I~ IIIiIes from
control pointJ.

iaaalV Short toDS Bued on plJIraphic lAd
7.320.000,000 seoloP: position with lit·

tle IUpportial data lAd
includes coal up to 3.000
feet of COYIf.

~otal 15.198.000.000

A breakdown of the reten'I into quadralll1es la Ii¥en ia table
8; The Information indicates that the CbristelllCll coal zone is the
JnOIt Yaklable and that reserYes for all zones lower than the
CbristellJen. indudinB thole of the Tropic and Dakota. are minor.
No coal seams lea than 4 feet thick were included and no coal
deeper than 3.000 feet wu considered.

11te aboft mwn reserve estimates compare flYorably with
thole based on Resources Co. driII-bole data. A C... IV determi­
nation wu made to extend the Resources Co. calculation to
unJea.d arell where the POIolY Inferred that an additional poten­
tial reame could be expected (table 9).

Ia IUmmary. the reserve that can be considered for exploit.
tIoa in the fore_bIe futun b between 14 and 15 bl1lon abort
tons, and dependlna on DIIIIY unknown factora iDcludiJII recover·
ability. at least 4 bI1lIon tOIll Ibou)d be minable.

COIoI Seams (flaum 13 and 17)

EIca1ante Area

The I!IcalInte UII of 1M ~wks PlatllU coal fWd
COIItaias a Uttle more than 3.5 lM1lIo. tOIll of reaene 1ft fi¥e coal
10_ (ncludes a- IV). Thew 1M coU zones .... in ucendinl
order: Dakota. ChriatellJen, Reel, Alvey and Upper Alvey. Another
lower zone contains coo of pGOf quality in thin seams.

The Dakota coal zone frtnces the Kaiparowits Plateau alolll
i1s northeast edee In the Escalante area. 1bc coal in the unit rarely
occurs In searns more than 4 feet thick, but in !he Dave Canyon
quadranale, a few miles lOuth of the town of Escalante, several
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__ AM...' ..................."._.

7.320.4

i'S":i9iO

, ,

• ..., iIdNI_CleII haL-. ClOIII_.
·1 tow.•..., ........ 0*.....Tropic COll1-.

(T _~

filure 17. Are. of coal cIepoaItion. KalpuowiU Platelu cc\al lield.

n. roof roct wria frOID pace to pI8« and DO areal

,...azadona - --. For example the Slturtz and Schow
.... an Ioc:IUd .... 11m feet from eadt other Oft the
_ coeI be4. n. Sc:IKnr ... .. • lItIdItoae roof and the
SbuIU __ ...·... IOOC.

7.200

32.100

40.000

!.IS'
9.245
3.135

14.235

f/!!Ieo.IZOM ·"SZOM nl~
...... eo.J ZcnftS T0:t

I Iii d m n ! m XI

1t.3 30.2 2JA 175.1 79.6 3".1

I'''' 37.5 U 2SU 15U 62'.0
143.3 25.1 ,4.1 24606 469.1
42.0 4.0 79.3 1S.4 29.7 110.4
63.1 295.6 U 97.0 StU I Jl'0.2

1.1 J.7 U 12.1 4.0 27.6
105.0 72", 109.7 71-' It" 449.1

J7",.
199.7·

11.9
230.1· 42'.9

ii.02 17.02 13,A 43.4
au IS'"' 2Cl... 231.S 683.4

212.$1 st.71 272.2

IG.J4 ,.rf 23.8 3U

0.4 0.4
116.1 251.7 U 434.5 IOU

297.01 JIUI 611.0

19~ I", 21.1
NJ J01.I1 1,265.1

0.51 0.5
160r .,•.r 321.0

34.1 4U 12" 42.1 10.6 147.0
U 6.6

761.9 Ui:O fiiJ iJU DiU m;:; m ~
1,526.9 457.4 ',11U 77.1

HIS
3.193
7.320

I ~.191

This o.,imel. ..... _ a__ Co. u. S. GeaIoIk:a1
(billion shool tonll 4rI.l-Ilo1e ... !e..."

To..1

o... I,U
<.1111 III
o.ulV

Table 9. Comparison of rner\'e eatlmatel frona nriouJ sources for
the KaipllowilJ P1lteau coli lleld.

TIle Clwiltenaea m. 1& the ........ of • die COlI
mneJ in the Escaante ... It II wd dneIopId .. IDOIl pIIttI 01
the uta, except perbapI ill the Upper Valley and Grif'fIa Point
quadranpe. and In the extreme IIOItJI pert of the e- Cndt
quadnnp:. 1ft that pat of the l!IcIIant. _ the .... Ire ....

leatkular ud In place. the ZOM cloa IlOl haft IUIIlS of .....
thlcknea. TIle zone improIeI to the welt _ IOUth wllerc of...
there .. sneraI Ihick -.rna. II etpedaIy eQdnt .. Db...
IUdF IIld c.e.. Clnyon where .......... tIaaa 25
feet thlct MR been tIiIc:tMrecl. 11IeIt t1Iict COllI bods oCt.. .....
collliclerabil IqIVItlon. In the exue- welt part oC tile CIrca.
Canyon quldnncle the ChriIteawea mM Pnchet out • IIaoonaI
flcies ue "pPanted by beach anet MaI'Ihore ..... The welt I6I11U
of call OCCUR 2 or 3 miles welt of the plateau front near the moutJas
of RJaht and Left Hind Collet canyotll,

~.u StnlPtOilfs(JohII....,)_~
H~COllI ZOtIC c ).linda.. _ COllI 60In a__.

IeCtions ilwticate c:oaI bet_ 4 lItICI S feet dUck. The __ oc:cor
at the foot of Flftymile Mountaitl. haft .. or dWey Im'btoae
roofs and would hne to be _p_lIocl. TIle Il*III are located ia
the middle of the formatioa wbicII llibout 1<tO feet tJakt.

The Lower c:oaI lOne oc:an III tile lower SO) feet ollhe
Stmpt arT. Formatioll anet exhIrits .-ty thiJI _ .....
_m to be more abuodaat .. dIt .. part ollhe area.

Table 8. Coal reterves by quadranaJe of Kaiparowits Plateau ,~ field (ill mIlions of short tOlll).

... c.n)'01l
e.-e-t
C*o ........ Fbc
e.-e-,_
Collet Top
Dna C.,.
D.tll J.ldIt
East orM'"
Grima"t
GD........ IutteHE
Gu1\llPt lat.. NW
GDaIiIIlt SE
HanI....
..... E'.Paint
Nipfit ...... HE
NlpfIt htt. NW
HipplehtttSE
101.... htteS'fi
.... NW
Petel e-
ftIIe LIk.
s-P Flat
Sbip Noa.... Paint
S1icboc:t Jeadt-IoIdIr Valley
Tropicc.r-
\WeI V...,
0t1Iu_

I

I

I
I

I
I

I
I
I
I
I
I
I
I

I
I

I
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Tropic Area

Robilon (1966). reportlnc on the Trope area wrole:

1loe D,*_ It .",. ~ IoalIItr~ ......... ero. one 10 ....1
coel botds. boll r e more _ tooc 11Iict. 1loe MIlh .e lentle'"
.... mool nre.cI Iole , few ........ reel, ........... e,,_Oft" • ru, Ie.. of rrel. ('oal belt ..y occur ••ywtoore from 100"_ 10 I..
01 lhe (or llon.• IM! clo "'" ......r 10 toe COIICallralecl ill per...lIl lone.
u ,n 01.... arr.. '" 10411"",, u.... A..,,_ Indical. a hip! •• lilnice
1o lubbfl.uNnotll It 1,;0.11.

An oulcrop Sl,~ miles IOUlhwest of ClIlnonville. II me..ured
by Rohi!On. ,~,"u.m 12.2 frel of coal; Ihe thickesl slll~1c seam II
nearly (, leel. Thomson (1970) found coal up 10 I3.S frel Ihick in
I~ Ilenr~vlile '1u.oungle. If leams of Ihll lhickneu can be found
over a "'rJC &lCO. p"lI.onl of the D"",oll may prove 10 be
strlppable.

Generaly the c:riins o( the lOne II a competent sandatonc;
the berren upper member o( thc StraiBbt Cliffs., thouch IocaJJy
alltstone or mudstone, may make up the immediate roof. 10 the
areu of thickest -1111, bone coal is lea evidcnt. ShaIcy splilS
prevail in the lOuthwest outcrops and diminish II the ca.I lhickens
northeasterly. Individual __ annat be lXlrfdated from place to
place with certainly but their continuous projection under lhe
cower to the northeaJt Is uwred. Reaervcs for the Tropic area are
IOrnewbat lea than I biDioa toOL

The HenderlOD coal mile, lIIIDed aRer Hcndcnon Canyon
northealt of Tropic. is perhaps lXlrfelative with the Christensen
zone in the ealt put of the KaipMowits Plateau. Around Tropic
the bue of the zone ra"FI from 400 to 700 feet above the bue:
of the StniPt Cliffs, PIaciDI the coal at Ipproximately 7,300 feet
lbaft _ level Between the HenderlOll zone and the lower coal
lOne II a conaJomcratic ancbtoae 60 to 360 feet thick. varrn.
the tbickrlell of the (ormation below the Hcndenon c:oeIL At any
Orle locality. the coal OCCUII in multiple RamI with I cumulative
thicknea up to 2S feet in outcrop. DriJ boles 011 Johns Valley
anticline rneaI cumulatlYe coal of 20 to 75 feet. The individual
_1111 t/ticken to the oortbeaat to 12 feet.

The remainder of the arel. tho~h warped by mInor nexur~

with dips from 4 10 10 dC!lrees, should nol ple5enl structural
d.HlCulllCS in mini... flccaulC I he coal beds Ire cxpoS('d liolle the
escarpments and d,ffs of Ihe TropIC amphitheatre ano Ihe "ver·
burden inerea.es rapidly hehllld ahe oulcrop. it IS I"umed Ihal 'he
exploitallOn of Illost of tht' Itenderson coal wtll net:USlllle deep'
mInt",.

FolD' teat hoks were driDcd and coal WII d.iscoYered in two
of them It I depth between 354 Ind 416 feet below Ihe surflce.
Eardley and Cohenour (1963) studied the test hole dall Ind
mCllUred a toll.l thict.rIeSI of 3S feet of coel. Property WIS Ielsed
by I privale concern to furtber ilnatipte the coal. The lellel
were dropped eally ia 1970.

In the Antimony-Johns ValJey area I clriIlin& pro&rlm WII

uadertakcn by the U. S. GeoIoIicai Survey to study lfoondwller
conditlOlll Ilonl the Eaat Fort of the Sevier River. Coal
diacovered there seema to be in the Tropic ShaJc altholJlh il could
be coal of the Strailht ClifTs FormatioD or Dako.. Formalion.

Study of lhe structure of the arnphitheatre sugesls some
diffICuk minlnl Ireas. The Johns Valley Inliclifle, where il dIpS 45
dcarees to lhe CIIl, is certainly a major obstacle 10 underl'ound
mininl. From the crell of the anticline the struclure falll and IOIel
approximately 5,000 feet of relief acroa I dillance of lbout 10
miles. As preYlOusly explained, the coal _rna Ihicken 10 lhe
northelst. Weas drillcd in the Johns Valey anlicline for pelroleum
cncouniered JOOd quantilies of coal in thick IeIIl1S in lhe
tlenderson zone. Further exploration milht increue eslimales of
relerve in lhal Irea by I signifICanl amount.

The Siraight Qiffs FormItion crops out in the amphithealre
at an altitude of about 6)100 feel and is the domimnl cliff and
Ie. unit rnponaible (or the aeomorplUc fealure. In contrast with
the Dakota Formation, the StfliBht Cliffs in the Tropic arnpfti­
theatre Iw two per*tCllt coal moea. The better and thicker COlli
o( the ullit occun In the upp« or Heodenon coal mne. The
Lower coal moe COQWaI thin and lenticular coal. Thickneues for
the Lower coal zone nry from 5 to 20 feet and the Itrat!rrlphic
pllcement ,... lbout 60 to 130 feet above the bate of the
fonnatioa. Coal becII of ec:onon*: tIUct.neaa were not obIened in
aurface expoaures o( this zone. but drIImc to the northeatt in the
Johns V6y anticline showed multiple coal~ up to 14 (eet

thick Ia the Ipproximate positioa of the Lower coal Wile. A
typical aec:tion at the outcrop of the Lower coal mile reveals roof
and floor of sbaIes, mainly Iiltllolle. witJI three aplill of coal each
Ie. than I foot thitk., Where coal is abient the zone contains dark
carboaaceoua shale.

COllll1lenls

Odor or ....olr.e from rra.:lulft
DmJe lIIIOte rrOlft r.-res
De.- smoke from rltlUres
"rau or WiDes worb", 10 quCIIclo fin

toelholl

5"'.5E.22-395-5E
SW.N"'.35-405-5E
SE.NE.7-405-5E
Eal side of Smoky Mounlain

nne fltes are waslins an Importanl natural resource. It is
somelimes difficull 10 lell which coal team hal burned becaute of
lhe effect of the fue on other _1l'lI. The extent of the burn
underpound is problbly le'Yeral bundred feet and has colbpled
ow:rlyinl strall, makinr; conclation of seams dlffkult.

The structural e1cments of the Smoky Mountain _ will
not cause diffICUlty in minine the coal. Dips are Fotle and flult.
are few and of minor displacelllClll.

Siptificant coal beds In the Tropic lrea occur in the Dakota
and Strailht Cliffs formations of Cretaeeoul lit. The tJUckeat
lelrns Irc coaflnCd to the Str....t Qiffa Ind Ire of the IIlOIl
econormc importance. The Dakota Formalion IDly prove to be sa
importlnt c:oal-beari~ unit but IUfflcimt data are not IYlBabie to
p many detlifs al Ihis time. Earty paperl reportq poor quality
Ind thin lenticular nature of tile Dakotl coal havc bees
responsible for Ihe Iimiled exploratioll of the unit. CertaJn proper·
ties in the Tropic Imphitheatre directly O'ftf the DakOtl hne been
leued for COIl. The IVCfIF elevation .txne _ level o( the
Dakota oulao.. in the Tropic ares is lbout 6,000 feet.

The minOf Lower zone o( c:oel If.. near Needle Eye Point
has the same characlerislics IS the other zones. The thickest IIeIm

Is about S feel; extent o( the mile II limited Ind erratic. An
addilional COlli lone occurs In the Smoky Hollow Member of the
Sirlight Cliffs Formalion. The coal learns are lIIUaIIy Ina than .­
feel l/tick.

The Onislen!!:n zone Is coincilknl with the brold bind of
commercial cOil discusced prevloully which Irends norlh-northwat
from the norlhern limill of the plateau to the soulheast lrel o(
the field. OUlsade lhis band. to the northe_. there is lillie or 110
coal in the Chrilte..n ZOrle. Southwell of the band the coal bed.
thin 10 Ie. lhan 4 feel bul penial (or I (At more miles Into the
Nipple Butte Irea. In the best area the coil _m. are IS feet
thick. The ZOrle divides into many coal beds near the center of the
plateau much like the other zones. 8ec:auIe erosion hal "ripped
overlyinl (ormltions (rom the top of the Stnilht C1Iffs
Formation. the Wile II nefti more u.. 800 feet below the
surface in the eaR part o( the lrea. To the .... tile Wahweap retta
Ibon the formation Ind (orma I deep COtler OWl' the ZOrle.

Nllural burning In the Smoky Moontaln area alone the
outcrops has been so hot thlt sJac WII formed from the shales and
undstones. The south part of the plaleau WII hardest hit by
buminc which devastaled IS much IS 100 tqlla'e miles around
Smoky Mounlain. A few continue to burn unchecked. The
location o( these fues is as follows (1970):
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Table 10. (continued)

10.7"
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DEATH IUDGE QUADRANGLE
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"'...1_
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0001<lO>P
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........?
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Table 10. (conllnued)
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Geology and topography

Kaiparowits Plateau impact area

General

The Kaiparowits Plateau embraces an area of approximately 1,600 square

miles of sedimentary rock (Doelling and Graham, 1972). The plateau is bounded on

the north by the Aquarius Plateau, on the east by the Straight Cliffs (Fiftymile

Mountain), on the south by a high erosional escarpment cut by sever~l tributary

canyons to Lake Powell, and on the west by the East Kaibab Monocline (the Cockscoml

(Illustration 11-10).

The plateau lies wholly within the Canyonlands section of the Colorado

Plateau physiographic province. Topographically, the plateau is an undulating

surface, deeply cut by steep-walled canyons. ·The region is characterized by.

terraced plateaus, vertical cliffs, cliff-bound benches, and deep canyons (Gregory

and Moore, 1931). A typical view of the terrain is shown in Illustration II-II.

Elevations range between 3,000 and 8,600 feet, mean sea level, the

northern part of the plateau being higher than the southern. Average elevation

is about 6,100 feet.

Drainage in the northern part is into the Escalante and Paria Rivers,

and in the southern part directly into Lake Powell. Along the northern shore of

Lake Powell, the main drainages are Rock Creek, Little~Valley, Croton Canyon,

Last Chance Creek, Warm Creek and Wahweap Creek. All of these drainages are

intermittent. Only the Colorado River (Lake Powell) and the nearby Paria and

Escalante rivers are perennial.

Drainages have cut into the plateau, forming deep, winding canyons that

separate the individual benches. The canyons are deepest near the cliffs which

bound the plateau and decrease in depth upstream. The canyons are from 3 to 10

miles in length and range in width from about 1/2 mile near the mouths to several

hundred feet near the heads. Gradients of the canyon bottoms are between 60 to

11-80
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(Modified from Gregory and Moore. 1931)

ILLUSTRATION 11-10

Kaiparowits Plateau Region
Looking North From Utah-Arizona State Line
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90 feet per mile in the lower and middle parts of the canyons, and somewhat

steep~r near the headwaters.

Relatively flat alluvial deposits cover the floor of most canyons,

except near the canyon heads where the bottom gradient is too steep to permit

stream deposition. Boulders and talus slopes from erosion or collapse of the

canyon walls frequently litter the canyon floors. Stream terracing of the

alluvium is evident in some parts of the canyons, particularly where the canyons

are wide and the stream channels meander.

The intermittent streams of the plateau flow during the rainy season of

late summer-early fall, during the winter months, and during the spring thaw. In

late spring and early summer, the streams are completely dry except for occa­

sional springs and seeps, which reveal water-bearing aquifers and subterranean

stream flows.

The rainy season, usually accompanied by violent thunderstorms, brings

substantial surface-stream swelling. Watermarks on the canyon sides indicate

that, at times, entire canyon bottoms have been flooded by swiftly-flowing,

violent flash floods. More erosion occura during the rainy season than during

the rest of the year.

Excluding recent Tertiary and Quaternary surface cover, the entire

plateau is of Cretaceous sedimentary rocks (Illustration 11-12 and Figure 11-22).

The important coal resources are in the Straight Cliffs formation (Figure 11-23).

The Upper Cretaceous Kaiparowits formation covers much of the surface of the

Fourmile Bench area, with the underlying Wahweap formation exposed over the

remaining area.

The Kaiparowits Plateau is a basin with a system of folds trending

northwest, plunging toward the Central basin. Dips up to 45 degrees have been

measured in the northern portions of the plateau where the Upper Valley anticline

dips west into the Table Cliff syncline. In the south-central portion, three

11-83
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FIGURE II~22

Generalized Section of Cretaceous Sediments in Kaiparowits Plateau

POST-CRETACEOUS TERTIARY AND QUATERNARY

I System Series St-L'atagl'aphic Unit Thickness (It) Description

I
I
I
I
I
I
I
I
I

I f Itc4 and lOY mudstone and bentonitic cbyslOM oyerlYinl \
r Inter~d:1od li&bt bro...... ;ny. pink :and rc4 saMIlOM.

~ Conll_ratie maubCr 0- 500 coapomeralie saMitOIlC and COll&!omcntc.

-

UDColl1'ormiry

Xaiparowits FormaUoa 2,000-2,500 Clay to dart lOY. tine- to modcnldy ~~cd. frUble
'WI and i'Cpper' mosie gnd$lone ...ilh ",bordin"lC Iillht
InY mudslollC; weak UICMCo)US «ment. fOllDs b.>dbnds
and dopes.

Wahwcap Form.>Uon 760-1,350 Y&lIow~y resistanl Andslone. pilstonc and con&1omet:lte

"-
a1lcmatin, with ycJJo...·-<l~e nonrcsisl:lnt ~ndstonc &114
",ay muclsloM; Io...·"r hill dominanlly no:veliUtant. "ppcz
half m:wiYe and hud.

Drip Tank lOG- 150 Yellow-brown 10 eny-or:l~e. fine- 10 mcdil:m~ir.e~ und·
Member slone wilh $Ome gntslone a:ld conglomerale inlerbo:;j;j,d

OIl Wilh subordinate C'ay shale; resisunl cliff Conner.:J [
~ r:
U ~ ~ John Henry 5OG- 900 lnt~d4od yellow.....y. wbitc and or:lll&e medium-g:l.in.:d
< Member gndSlOr1e, eny shale, arboll.1ceous mudstone and coal;
ti Suton~n ~

I
Cornu \cdCi' outcrops; often c>JIibits reddish 10 bb;ke 0

MAJOR COAL outcrops from clinker and burned sandslone duc 10 naturalII.
ConiaQau .:: ---- SEAMS burninc of coal.e I

j.
Unconfonnlty

Turonian S ~
Smoley HoDo.. 24- 5001 Irtltlbedded while or yellow-sray sandstone, li"'llny to 4uk

011 Member en)' mudllone and wmetimes Ihin coal ",ams; lower pau
.3 Itdee 10 slope fonninl. upper part cliff formine.

MINOR COAL

TIbb<:t Canyon 70- 115 YeUow~;y and Er~y~l:C. medium-sr.uncd sandstone inter-
Member bedded Wilh ",bardin..!: P-~Y mudslone; clllT tomer.

Tropic: Shale 550-1,000 Wc4illm- to d.>rk.-sray UJ:ill:lceous 10 sandy sh.>lc. contains tl'.:n
yeUow-lJ&Y "r.dllone beds at lOp and b.... olher..isc

AflNO~ COAL unlfor:n; tonns ba4W1ds /oIlJ rlopes.

Canonuniul Dakota ronn.lion 0- 250 YcJJow-tr&y undslona a1lematilll with pay lIIale. cuboll.1-
ceous sb&IIl and toIIl; (onns scmituisunl Jedp.

MINOR COAL

I
I
I

PRE-CRETACEOUS JURASSIC
(Modified from Ooe11ing and Graham, 1972, p. 74)
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ILLUSllATION II-12

eel Geologic Map
~~~~rowits Plateau
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northwesterly-trending folds - the Last Chance syncline, the Smoky Mountain

··~nticline, and the Warm Creek syncline - constitute the principal structures in

the proposed project area. Dips in the flanks of these structures seldom exceed

10, degrees, averaging less than 5 degrees (Southwest Energy Study, 1972).

Few faults are present in the plateau proper. The nearest major fault

to the proposed project area is the Paunsaugunt Fault, 30 to 35 miles to the west.

Closer to the project area a system of lesser faults associated with the Cockscomb

area has been mapped (Hackman and Wyant, 1973). In the immediate proposed project

area, faulting is minor and is generally of two types: surface faults or collapse

structures at or near canyon rims resulting from the natural burning of coal beds.

and normal tectonic faults caused by deformations of the earth crust.

Economic geology

Coal
t

The Straight Cliffs Formation, which overlies the Tropic Shale and

underlies the W~hweap Formation, contains all important coal resources in the

plateau. Minor coals are contained in both the Tropic Shale and the Dakota

Formations. The Straight Cliffs Formation contains four members, designated in

ascending order as the Tibbet Canyon. Smoky Hollow, John Henry and Drip Tank

Members (Peterson, 1969) (Figure 11-23).

The Drip Tank Member, varying in thickness from about 141 to 225 feet,

caps the Straight Cliffs Formation, forming the broad, relativ~ly flat-surfaced

benches typical of the lower Kaiparowits Plateau. The Drip Tank contains no

coal. The Smoky Hollow Member is reported to contain coal beds up to 4 feet

thick in several places, although none appears economically minable. The John

Henry Member contains all of the economically important coal beds in the plateau.

The Tibbet Canyon Member contains no coal.

Four coal zones have been recognized in the John Henry Member. They

are, in descending order, the Alvey, Rees, Christensen and Lower Coal zones as

shown in Figure 11-23. The Alvey and Christensen zones in the northern part of

the plateau contain the most important coal deposits in the Escalante area. The

Rees .and Christensen zones are considered to be the most potentially valuable
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A typical cross section through the heart of the area initially proposed for

'mining is shown in Chapter I.

The U.S. Geological Survey (USGS) has been conducting an intensified

geologic mapping and coal resource evaluation program in the Kaiparowits Plateau

since the early 1960's. As of January 1, 1967, the USGS estimated a total resource

of 7.3 billion tons of coal under 3,000 feet, or less, of cover (Averitt, 1969).

As more information became available the Utah Geological and Miner-

alogical Survey calculated total reserves under the following classification

(Doelling and Graham, 1972):

I
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Class

I

II

III

IV

Total

Type of Reserve /

Measured reserves

Indicated reserves
3,984,800,000 tons
(Includes a small
amount of Class I
reserve)

Inferred reserves
3,893,200,000' tons

Additional inferred
7,320,000,000 tons

15,198,000,000 tons

Explanation

Based on adequate exploration
and development data, properly
correlated.

Based on geologic measurement
supplemented by limited drill­
hole information and limited
to 1 1/2 miles from a control
point.

Based on geologic inference
and projection of the habit
of the coal beyond 1 1/2 miles
from control points.

Based on geographic and geologic
position with little supporting
data and includes coal up to
3,000 feet of cover.

I
I

With continued field mapping and expanded exploratory drilling on the

plateau it is expected that the reserve totals will be refined upwards appreciably.

Resources Company, a subsidiary affiliate of the participants, has

II estimated that their lease holding, constituting approximately 21 percent of all

I
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leased Kaiparowits coal lands, contains about 1.5 billion tons, in beds 4 feet

thick or greater, based on limited exploratory drilling of the Straight Cliffs

Formation coals.

A recent USGS evaluation of coal reserves at the proposed Fourmile

Bench plant site, based on nearby drill hole data, indicates that as much as 92

million tons of coal underlie the site, in beds 4 feet thick or greater (Peterson,

1974). The coal is 1,900 feet below the surface.

The quality of coal from the entire Kaiparowits Plateau is extremely

variable. Quality ranges from subituminousC to high-volatile bituminous A.

Sulfur content is low to high, ranging between 0.26 and 3.40 percent, with ash

varying from 3.38 to 33.03 percent. Heating value is moderate to high, ranging

from 8,499 to l4~236 British thermal units (Btu) per pound (Doelling and Graham,,
1972).

The coal has no coking properties and in most cases would require

mechanical cleaning to produce a satisfactory fuel for power production, gasifi­

cation, or liquification. Alvey zone coal is generally of lower quality than

coal of the Christensen zone.

A detailed analysis of coal sampled from exploration core drilling by

the participants is shown in Figure 11-24. Data concerning concentrations of

trace elements are shown in Figures 11-25 and 11-26.

Coal has never been mined extensively in any part of the Kaiparowits

Plateau. Numerous small mines have operated around the periphery of the plateau,

mostly in the general areas of Escalante and Tropic. The Alvey mine near Escalant'

was the largest, with a production of about 1,250 tons per year between 1952 and

1961. All other mines produced 100 tons a year or less. At present, there are no

producing mines in the area.



FIGURE II-Z4

(Continued)

Burned Coal Analysis by Resources Company

Heating Value, BTU/lb. (as received)

74.60
9.50

29.30
1.30

22.00
4.97

14.90
1.94
1. 75

2070 - 2700+
2130 - 2700+
2145 - 2700+
2155 - 2700+

2135 - 2700+
2150 - 2700+
2210 - 2700+
2220 - 2700+ .

Ran~e

0.21 - 1.43

11. 60 - 13.25
8.75 - 10.00

33.00 - 39.30
38.90 - 45.40

11.60 - 13.25
58.60 - 63.60
3.90 - 4.75
0.45 - 1. 30
0.00 - 0.06
0.21 1.43
8.75 - 10.00
9.72 -12.55

41.33
2.20 -

11.91 ­
0.58 ­
1.50 ­
0.31 ­
0.34 ­
0.04 ­
0.51 -

10,600 -11,000

2265
2360
2445
2580

2235
23()O
2385
2510

0.52

55.44
4.97

17.81
0.94
9.13
2.04
6.86
0.27
0.61

12.55
61.32
4.33
0.95
0.02
0.52
9.25

11.06

Avera~e*

12.55
9.25

36.60
41.60

100.00

10,800

/

Ash Analysis

Total

Oxidizing - Initial def.
- Soft (H-W)
- Soft (H-~W)

- Fluid

Ash Fusion Temperature - of

Reducing - Initial def.
- Soft (H-W)
- Soft. (H-~) .
- Fluid

Sulfur

Silica, Si02
Ferric oxide, FeZ03
Alumina, A1 Z03
Titania, TiOZ
Lime, CaO
Magnesia, MgO
Sulfur trioxide, 503
~osphate pentoxide, P205
Jtassium oxide, K20

Ultimate Analysis - %

Moisture
Ash
Volatile Matter
Fixed Carbon

Proximate Analysis - %

Moisture
Carbon
Hydrogen
Nitrogen
':hlorine
,ulfur

Ash
Oxygen (by differential)
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*The table is based upon analysis of 103 core samples taken from 50 bore holes durm,
the coal, drilling exploration program through 1972. The analyses were performed by
Commercial Testing and Engineering Company in Denver, Colorado and were checked by
the Colorado School of Mines Research Institute in Golden, Colorado. The results a~

based upon a washed coal product and are representative of the actual coal to be .
burned at the generating station.

FIGURE 11-24 (Continued)

Range

- 52.6
2

28 - 1140
2360 - 2645
2135 - 3000+

0.68 - 3.30
0.01 - 1.06
0.03 - 0.37
0.038- 0.101
0.001- 0.013

50.24 - 94.09

38.9
o

640
2580
2655

60 1b/ft3

1.50
0.43
0.17
0.058
0.003

71.31

46.5
1

AverageAsh .Analysis

Sodium oxide, Na20
Undetermined
Alkalies in dry coal as Na20
Water soluble alkalies Na20
Water soluble alkalies K20
Silica Value .

Grindability index (Hardgrove)
Free Swelling index

Viscosity - Crit. temp.
Poises
of

T 250 of

Disposal - in place density
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Trace elements

;"j Trace elements are those that appear in nature in relatively minute

amounts, many of which take an active part in important biological processes.

Others such as beryllium, mercury, lead, arsenic, cadmium, fluorine, and selenium,

are potentially hazardous to living organums, including man, when present in"

sufficient quantities. Adverse environmental effects of abnormally high con­

centrations of trace elements include the action as catalysts in formation of

secondary air pollutants, and their corrosiveness, causing economic loss.

Because coal is the product of ancient biological activity, it contains small

quantities of many of these elements, the variety and concentration of which

depend upon the nature of the coal bed formation. Results of analyses of coal

samples from the Kaiparowits area are shown in Figure 11-10. Results represent

five independent core sample trace element analyses, using" different techniques.

The range of valu~s, mean and standard deviation of the Kaiparowits samples, and

typical concentration in coal samples from deposits around the world are shown in

Figure 11-10. Concentrations found in Kaiparowits coal are generally well within

expected range, and most are in the lower portion of the range. Combustion can

release these materials to the ecosystem. Trace elements in the atmosphere have

been measured at Page by the Arizona Department of Health since 1969. Results

are summarized in Figure II-II.
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FIGURE II:-lO

concentrations of Trace Eleme~ts Found in Coal and Ash of Kaiparowits Coal
and Concentrations From Deposits Around the World

Concentration
(nnm)

lCaiparovita World ~idec
Trace !le-at Coal Ash Coal Ash

APSa SWESb SWESb

Antbony Sb .13 ! .07 10 - 30
Araenic As .83 ! .81 .90 ! .20 0.8 - 500
Barit_ Ba 2290 ~ 2055 18 - 2,200
Bery11iua Be .48 ! .19 3.40_ 3.30 1 - 4000

• Joron B 1400 ± 834 52 - 10,000
Cadaipa Cd .87 ! .73 0.7 ± 0.7 No data
Ceriua Ce BLD No data
Olroaiua Cr 3.6 !2.3 62 ± 11 0.1 - 7,400
Cobalt Co 12 ± 10 5 - 2,000
Copper Cu 8O±H 10 - 1,200
FluoriDe F 54 ± 42 120 ± 23 40 - 480
Calliua ca 26 ± 5 10 - 3,200

.... Geraaniua Ce BLD 9 - 47,000....
Lanthaniua La BLD 30 - 700I

~ Lead Ph 38 ± 11 200 - 31,00000

Lithiua L1 72 ± 26 No data
KanaaDese Mn 6 ± 2 210 ± 164 100 - 22,000
Mercury Ha .06 ± .07 .04 ± .01 .001 - 300
Ho1ybdenua Mo 6 ± 3 5 - 6,000
Nickel Ni 5 ± 1 34 ± 21
SeleDiua Se 4 ± 4 1.98 ± .58 No data
Strontiua Sr ... 560 ± 261 o - 1,000+
ScaDdiua Sc 14 ± 2 No data 60 - 400
Te11uriua Te .02 .34 ± .12 No data
Tha11iua Tl 3,000 ± 1 100 - 35,000
Titaniua Ti .66 :!: .36 o - 24,000
Uranium U 8 ! 1 92 ± 35 10 - 25,000
Vanadium V 44 ± 24 10 - 2,000
Yitrium Y 4± 1 No data
Ytterbiua Yb 64 ± 70 115 - 21,000
Zinc Zn 150 ± 1 o - 7,000
Zirconiua Zr

aAPS - Data supplied to Arizona Public Service.

_____ b SWES - Southwest Energy Study, Report of Coal Resources---- ---~.
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Other minerals

Several other mineral commodities occur in the area. Since 1964, oil

has been produced in commercial quantity from Pre-Cretaceous rock in the Upper

Valley Field towards the extreme northern part of the plateau. (Townships 35, 36

and 37 South, Ranges 1 and 2 East, Sa1t·Lake Meridian). As of June 1974, 12,470,000

barrels had been produced from this field. Exploration in other areas of the

plateau has not been productive thus far, nor have commercial quantities of natural

gas been found.

Large quantities of clinker, rock baked and fused by burning of adjacent

coal beds, are present in many of the canyons where coal bearing strata are ex­

posed. Clinker is commonly used as a road surface material and as railroad

ballast.

Sources of aggregate, which could be processed for asphalt and concrete

mixes, or used as road subbase, fill, borrow or ballast, occur in canyon bottoms

and along terraces throughout· the region. Important deposits are contained in the

Wahweap Creek drainage near Glen Canyon City, where sand and gravel are mined, on

Horse Mountain ~nd along the Paria River drainage.

Common clays and bentonitic mudstones occur in the area and might be

suitable for lining ponds at the proposed generating station and coal vashery.

Clay, in beds up to 100 feet in depth, is found throughout the Tropic Shale Forma­

tion which outcrops along the base of the plateau. Bentonitic mudstone occurs as

lenses within the Kaiparowits Formation capping the central and western parts of

the plateau.

Limestone is common in southern Utah. Many deposits, known to be high­

carbonate varieties, are suitable for chemical applications, such as stack scrubbing

of 502 in coal-fired electric generating plants, or as mine rock dust for protec­

tion against fire and explosion propagation.

11-99
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~AnON. GEOGRAPHY AND ACCESSIBIUTY

The HmriniDe qU8drqle Is located on the CIIt ecfte of the
Tropic AmFbltheatre (teures 18 8Dd 41). The town of~
Is located on the wett ceutral edp of the qqcfgnsJe. The quad­
r.,.se contains the foathllk and nata below the ICaipeIOwltt
fletea and tile clifT. and bcac:bea to the eM( wbicb riae lteadMy
onto the pllteau. Utah HiPway 12 joIN HenrieYile with Eacal­
ante and pes acx:eaa to the north part of the quadraftlle. The
C...-dIe~tollWOOdCreelt road Pea ac:cea to the 1OUdl1aalf.

Elnatioas rqe from 5,600 feet ill UUII Dry V6y (IOUth.
west) to more than 7,800 feet aIotw the eM( edae of the quad­
gnsJe. The coli IeIIIII are expoIId at elnationa 6,<400 to 6.900
feet abaft aea Incl.

PROPERTY CONTROL

Printe JIIOJ*IY (10.4 pm::ent) la ICIIltereei In the lowlands
IIOUIId Item"''' aDd Dry Valley. The atate lands (16.0 percent)
are ICIttered II ... ... conf1Iuratioa O¥er the quadra~

except U'IOUJIdinIlCocIIdaome FI8t (Chimney Rocb State Park).
TIle ...11...... 0{ ........ II~ by the Bureau of Lan4
Mil I,meat.

0aIy about 3.8 perceat of the lad ia Je...s for coal, III on
ltate linda. .About 30 perceat CIa be counted II coal land if the
DKota Fam.tion la exdIded. IMeiopnent and Resources Co.
Iaolds 1.9 perClllt (ItIte Ieaae) and It. J. Holbq boIds 1.9 percent
(Ita.. ae-).

COAL

Quality of Coal

Robbon (1966), UniYenily of Vtah, prorided moat or the
Informat" for the north ba1f of the qu~rande; the rmwndcr
.. from Tbomaoo (1970).

Two IIIlIIyaes for the tleDcl«lD1l coal aDd ODe from the
Dlbta are preaented ill tabIt 10.· Moktare is qb in aD samples
(17.7 to 22.7 perClllt) aod aalfur iliesa thaa I permit in all ~.
CaIorifac YIIue ..... about II pro Btu/lb on a dry baJa.

Mines and De¥eIopment

No __.. been opeaod 011 the~ and there is
110 dneJoplDdt for coal except for a .... protpeet ill the DKota
FOdSItioa, 2S-375-2W, UtIlI c.-.

Totak

14.000.000
10.000.000
',000,000

30.000.000

0.1.000 lpoopoo,.ooo.ooo
1,llOO-2.ooo SJ)tJOpoo S,000.000
2,D00-J,IlOO ',.000.000

Tot* 13.000.000 17.000.000
(1IftMlIIt eoU .... " _ 50 pawJlt "'lIM _CMII1t1)

.........
_eleet)

Sublurface Information

No driI hoIeI are mIibbIe to IUJIIlIy information about the
coal The CCMW OYer the COlI increaaea about 1,000 feet each
W .... bebmd the outcrop of StnilIbt CifTs coal.

n. ateat of the thict Dakota coal II unknown but
preaume4 amaI., pertsapl 640 acrea. Addklonal exploration milbt
exl*ld that a_.nptiooL v.q an -.~ of 12 ren
8dda anodiler 13.4 mIIioa to.. to the re.erw. III within IIJOfJ feet
of the aurfacc (Oasa 0).

PRlNaPAL WOO:

Robiaoa (1966, p. 40) estimates the reterYeI of the northern
put of the quadraaJIe • folowa (table 25). The fllllJeI me been
mocw-Jcd &0 fit the .. of the quedraDcle:

Table 25. CoeI ...,. Ia the HauiniIIe QUadranIIe (in mort
toM).

Surface Infonnation

North of PanlDer Caayon the _ in the HenderlOll zone
of the Stnflht OKrs Fonnatioa are 4 or l1lOFe feet thd. Thin
COlI beds were cIiaco'I'Crecl IIeII' Hone Valley ranciaI up to 2.S
feet. The Dakota coal ia JocaIIy tJaict e.pecia1Iy ill tbe area of Dry
Valley Crect, wbn abe thicteaI bed II 13.S feet (fapre 42).

STRUCTt.JRE

All drlta on the quadrqle (except welt of the Tropic
anllcline) dip easterly, lently in the west hIIf of Ihe qU8dra"
and IrllduaDy .Ieepeninlto II much u 45 depees to the elll. The
north-lOUlh anllclinl1 lXii (Tropic aDlldine) OCCUR jult lnlid. the
Welt mllJin or lhe quaefra..le.

The Kaiparowits Formation la they~ condidlted .Ilit
on the quadrqJe. OaIy the lower 200 to 300 feet of the
2,SOO-foot fonnation are expoacd. The ICaAparowlU iI .. ad:o*
bad...formq sand.one.

Prominent pcdknent surfaces on the Tropic Shale CNtaopt
.e compl*d of poorly atntKled clay and IJ'IYeI cIepoaita 100 feet
thlct. AI\mnn liJa the nIJeya of Hearied" 8Dd Dry c:neb. ..
place. the creeks have cut deeply InIO thla alUYium.

STRATIGRAPHY

The Wabweap has aIIo been meaured 011 the quad...... Ia
sees. 4 and 9. T. 37 S.• R. I W. The unit comiats of akemat"
mudstone and sandstone but contailll no coal. The l,364..foot ullit
II more slope form.. In the lower half aDd more diff forminlla
the upper.

The oldest unit Is the Jurualc Carmel FonnatioD cropp..
out in ICIttered poorly expoaed pitches in Bia Dry Valley.

The Entrada San,fltone II expoacd alo.. the II1IIJinI of
bluffs teplrltq HenrinIIIe and Dry creeks. The EDtnda II
present ill three memben in the Imphidleatre. The entire ... II
more than 700 feet thick; only the upper maabcr of 180 feet II
expoacd .. HenrieriJo where it II a wllite to lilht yellow~roWD
f~ friable IIDdttone. These memben are dac:rtbe4 ill
detail in a publication by 1'bompIoa and Stoke. (1970).

The Cretaceous [W:OCa Formation crops out just aboft the
Entrada and Is 150 to 250 feet thic:t. It COIIIkts of alterIIatq
mudstone and lIJId510ne with local dlictemap of coli. cIayatoae
and collJiomegte. The latter becla are JUably lenticular in the Ie.·
and lIopo-Corminc unitL

Above the Dakota lies the Tropic ShIJe. The formation II
compoted principally of medium to dart ITIY clayatone willa thia
bed. of bentonite. II II bIlicdy a IIope former and II 619 feet
thick in ICC. 2, T. 37 S., R. 2 W.

The important coai-be.m. unit II the St"""t \ ClfTs
Formation that cropa out in a bend In the~ half of the quad­
mwJe. A mealUrement In Re. I. T. 37 S., R. I W. IIIoWI the
formation to be 1,495 feet thic:t and compoacd of altematilll
aandatone and mudstone with smaI amounta of coli and coJlllom­
egte. QjfT..formirw sandstone dominates the upper SOO feet; the
Hendenon coal zone is located 400 to 700 feet above the baa.
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One such deposit of limestone having the desired qualities for in­

dustrial use occurs in the Wasatch Formation on the west side of Johns Valley,

north of the Kaiparowits Plateau and Bryce Canyon National Park (Township 34

South, Range 3 West, Salt Lake Meridian). Other deposits are found north-north­

west in th~hiih plateau of the Wasatch Formation, in the Canaan Peak area east

of Henrieville, Utah, aDd wast in the Carmel Formation near Orderville, Utah.

Titaniferous sandstone deposits are reported in the Escalante area in

the northern portion of the plateau, and in the Rees, Croten, and Sunday Canyon

area in the southern sector. These deposits, occurring within the Straight

Cliffs Formation, are presently noncommercial.

Early prospectins efforts in the area resulted in the discovery of a

few iJIlpure deposits of copper, gold, and manganese in seciiJaentary rocks, but nonE.

of the minerals have proven to be of commercial grade. Extensive prospecting fOI

uraniUJll has been conducted, without apparent success, in various sedimentary

formations in the area, includina tho.e formations which have been significant

producers elsewhere on the Colorado Plateau.
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HENRIEVILLE QUADRANGLE

Quality of Coal

RobllOn (1966). UniYenity of Utah, pnMded most of lhe
Information for the north half of the quadrlll&le; the remainder
II from ThomlOD (1970).

ToW!

14,000.000
10.000.000
'.000,000

JO,ooo,ooo

a-m

0.1,1lOO '.lIOO,lIOO UlOO.llOO
1,000.2.000 5J1OO.ooo 1,000.000
1,110O-3.000 ',000.000

Tot* U.lIOO.ooo 17,000.000
(MlIMII eeald lie ...... )) ..50..-.. fila. _CIlIntI)

The exteDt of the thk::Ic n.kotI coal II _nown but
prnamecl lind, pllhapa 640 aera. AddIlIonIl exploration milht
expend that I.urnptjoa. UninI 1ft -ace thickaea oC 12 feet
.we IDOtbeI" 13.4 mIIioa tolll 10 the reterft. all within I POO feet
of the JUdICe (0- 0).

PRINaPAL won

Mines 11I4 DeYdopment

No nOes a-e been opeDed oa tile~ and there is
ftC) lIneIo,-t for co.a except for I .... prolIpICt in the Dakota
~, 2S-37S-2W, UttIe Creek.

RobiIIoa (1966, p. 40) eainnltea the reaenes of the northern
JlIfl of the quIlItanp • (oDowa (tallic 25). The fJlUfea baYe been
mocw-ted to fit the ItCl9 of the qUldmlclc:

Table 25. COIl aeaer- in the HenrieYIIIe ~e (in mort
toM).

Two 1IIIJy_ for the IlenIderlOn coal and one from the
I>Kota .-e .-esented ill table 10. MoiIture i& hiP ia III 1IIIIp!es
(17.7 to 22.7 perceat) and sulfur II lelia thIa I percent Ia all UtCL

CalorifIc: vahle lYCOpS about II JXXj Btu/lb on a dry basis.

SuJ.ar{ace Information

No dati boks .-e IYlIiIIbIe 10 IIUpfliy information lbout the
ClMll TIle COIf« OYer the COlI inaeaIeI about 1,000 feet eadl
we-mile bel*ld the outaop of StJ'IiIbt CiIT. COIl.

Surface Information

North of PlIiintJIer Caayoa the IICImS In the HenderlOll zone
of the StnJ&bt cwr. FonnatioII Ire 4 or more feet thick. Thin
c:oel beda ~ diac:oveI'ed near Hone Valley rlftllac up 10 2.5
feet. The Dakota coal II l0ca1Iy thick eapeciaIIy ia the area of Dry
V*, Creek. ... tJac tbickeIIt beeS ia U.5 feet (f~ 42).

Oaly about 3.• perceat of the land II Jeaed for coal, all on
ute linda. About 30 percem CI9l be counted u coal lind if the
I>aIcota FOI1IIItion Is ex.c:kIded. Development and Retoun:ea Co.
holda 1.9 percent (ute a.) IDd R. J. HoIIberJ holds 1.9 percent
(ltate 1euI).

COAL

PROPERTY CONTROL

Prtftte J'I'Op«t}' (10.4 perceDt) II IICllltered in the lowlands
aroUPd llearie.. lad Dry V*'!. The stlte Janda (16.0 percent)
.-e ICIttIInd .. 1heIr -..I coafiItntioa O¥ef the quadr••
Cl'cept~~odIdaOllle F1It (CI*Dney Rocb State Park).
1111 NlllUIcIer of the ... II QOMioied by the Bureau of Land
MnMilmeat.

The Kliparowlt. FOf1IIItioII II the you~ colllOlldat...lIit
on the qulllr~. ODIy the lower 200 to 300 feet of dI.
2,SOO-foot formation Ire expoaecI. The KIipIrowtta II 1ft IItDIk
blllJanda.formine andlCone.

Prominent pedment aurf_ on die Tropic Shale oataops
Ire compoeed of poorly llJatifW clay and Ifavel depoIIlI 100 feet
thlct. AIuYium fila the yalJeya of Heariedle and Dry c:neb. Ia
place. the creW hrIc cut deeply into thll aluYillm.

The Wabweap hu abo been IItCUUmI Oft the qllldnaPe ia
lees. 4 and 9, T. 37 S., R. I W. The unit colllist. of a1t.-t"
mudstone arad andstone but containl no coal. The l,364-foot unit
II more dope formine in the lower half ud more difT fCIrIIUIIJ Ia
the upper.

All Itrata on the quadrqle (except weat of die Tropic:
.nllcline) dip easterly. lently in the Wnl half of the qulllra....
and Iradually .teepeninl to •• much u 45 ~ee& to the eMt. 1bI
north'lOuth Intlclinal axil (Tropic anticline) octura juIC Inlld. the
well mall in of the quadll,.le.

The oldest unit Is the Jul'lJlic Carmel FormllloD CIOPPinI
out in ICIUered poorly expoted patches ia Bia Dry VI1Iey.

The Entrada Sandstone II expoled 110.. the m..p. of
bluffs .,..t.. HentiniIIe and Dry c:reeb. The I!IItndI ..
prcaent in three members in the amphitheatre. The entire .. II
more thin 700 feet thick; only the tIppU IIICIlIber of 180 feet II
expoled near HenrieWia where it .. I wbite 10 liabt yellow-broWil
fJfteolDined friable IIPd1Ione. 1beIe manben are daaIIed lit
detail in I publication by'Jbomploa and Slota (1970).

The Cretaceous Dakotl Formation crops out jUll .". the
Enmda and is ISO to 250 feet tlUc:It. It COIIIiItI of IItarDIIJn&
mudstone and aand5l0ne with local dIick.... of co'" dIyItone
IIld conJIomerate. The latter bede are hJcbIy Ienticullr ia the leelp·
and Uope-fonnin& UnitL

STRATIGRAPHY

STRUCTURE

Above the Daltota lie. the Tropic Shale. The fonnltlon II
compoaed principally of medium to dark any clayltone rill tit.
bed. of benlonite. II II balicl!y I IIope form« and II 619 feet
thick in ICC. 2, T. 37 S., R. 2 W.

The imporllllt coal.be~ unit II die StraiPt \ Ciff.
Formation that crope out in I bud in die CIIl half ol die qIUIll­
~. A melAlrernent ba ICC••, T. 37 S., R. I W.... tbe
fOnDItion to be 1,495 feet thick and c:ompoted of altenlltinl
aandllone IIld mudstone with smd amounll of coal and co"""
erate. ClifT-fonninJ sandstone domiDltes the upper 500 feet; the
Hendermn coal zone is located ..co to 700 feet above the bile.

.LOCATION, GEOGRAPHY AND ACCESSIBIUTY

The HenrieYilleq~ is IoaIted on the CIIl .. of the
Tropk Amphitheatre (~es 18 IUd 41). The town of HeadnIJe
Is located on the well ceatol edp of the qUldra•• ne qui­
.... contains the foothilk aIld flata bckrw the KaipIIowb
n.tnu and the clifT. and beacIIeI to the eaat wbida rile lteldly
onto the plltelu. Utah IflIhWl)' 12 joins HaricYlle wllh EacIl­
MIte Ind pes Iccea 10 the aordl part of the q~. TbI
CIIIIIClMIIt,Cotto_oocI Creek road pea ICl:aI 10 the IOUCJl .....

Elentions rlllle from S/:JOO feet ill Littll Dry V6y (tOUdl­
west) to more than 7,800 feet ... the all edIe of the qUId·
nfllle. The coli lell1ll are expoIId It elcnlionl 6,0400 to 6,900
feet abaft aealeYd.
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PINE LAKE QUADRANGLE
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LOCATION. GEOGRAPHY AND ACCESSIBIUTY

. Pine Lab quadra. II 1ft the wca KaiparowltJ PlattllI in
the Tropic alft In Garfield County (nalJrel 18 aDd 55). 1'hI
northeUl corner of the qUldraftllc includes the TaWe ClIff
"atelu. The boundary between lhe pIIlaus and the Tropic ....
or Imphithealre II an ..aaate line of cliff. exteDclq fnllll
IOUtheaJt 10 I1OfIhwest. The only true ~1Irit.-r_ .. ill ...
aorthwelt tonier of Ihe map.

Of the rolla on lhe qll8drullle, thole on the plateau ..rICe
In the northwett join Ulah Hilbway 22 a few miles -all aDd
west and lnother road from Ulah ~way 54 JIftIaCCCII to the
Shakeapear coal mine from the 1OUthweat.

EleYllion. ra. from 6,500 feet in HenderlOll Canyoa to
aboul 8,000 feet in lhe PIne Lake area to almost 10,300 feet OD

Table Cliff Plateau. The nearty 4,()()().foot relief mult. in~
in.ccellible land. The coal ICUIl& crop out between 6,800 aDd
7,200 feet abowe _ Inel.

STRATIGRAPHY

No detalecl teoIosY mappin& of the northeast pert of the
qu.tdranPe Is .....blc and IUCh data would DOt be pertineftt to
study of lhe coal. The coal which probably underliel theac land. iI
too deeply buried for exploitation. Cretaceous aad Tertiary beds
are expoted; tJw: older becIa gOP OUI to the IOUthwest aDd the
YOUJIFr beds IICXtheut.

The oldat formation expod is the Tropic Shale whole
thicltnes rlllleS from 690 to 900 feet; only tile upper pIrt is
expoled in the quadra"lle. The Tropic Is c:ompoIeCI of medium to
dark I1ly nonrellistant Ihale. It. surface iI often littered with
landslide debris or a pediment haa fonned upon it.

0Yer!ym, the Tropic Is lhe Cretaccoul~ Strailht
Qiffs FortnItion, here subdlrided info a lower aDd upper member.
The lower put corrC1pOods 10 the Tibbet Canyon aDd Smoky
Hollow members In Ihe Smoky Mountain area and colllilU of
.n<blone and mudstone; the raiatant .ncbtones dominate the
IOfter mudltones 3: I. The lnilal unit II a 2(}. to 125-foot cliff
former followed by a lower coal zone (60 to 130 feet aboYe the
bale) which contains thin coal _11II.

The upper member apin colllists of aJtemalinl undltone,
mudslone alld claystone. II can be diride4 rouPIY into three
unit s. The lower cltYision is the HenderlOn coal zone, 10 to 50 feet
Ihick. AboYe is a thick succellion of beds, includq coal str~
lhal produces Ie.. and slopes. 11-. is followed by the caprodt
of mostly reBanl .ndsrones and l1anule to pebble con&lomente.
1lUJ upper part COITC1pOnds to the Drip Tank Member daewhere
in Ihe plaleau and II 200 10 5SO feet Ihlck. The enlire Slra,,-t
Cliffs Formation in lhe Pine uke quaclnnale Ylrics from 1.800 to
1,500 feet. The Ihinner oUlcrops lie 10 the lOuth.

The Wahweap Formalion owerlics the StraIJhl aiff. In a
northwell·lrendin, bind of oUlcrops. The contact belw_ the
lWO formalion. is padatlona! and lOme InlerO.rlfts of bed. ia
evidenl. Accordinl to Robiaon (1966, p. 25):

•..Ihe WahwclIp I. abolal 1.360 roct 1IIkt:. 11M peItI
......1 0( a1tenwtilol Ullll. or ,••11..1 .......... Mel ~ta.1 _
I1laI romll In inqull, wec••ion of dla., w..,. .....reep lIIopea. h II
capped WII~ I clilT-ro,m'"I unil lIu. ""n.lI. 01 _ u..n 370 rea 01
cOnstu"",nUc .ndllo..." which io ••• 10 lhe _ll r....... II 1JlI lop 01
1Iw Slflllht <Ufo S.rod"OIlC.

The Kaiparowits is Ihe younsest Cretaceous formallon and
crops "Ui 01011I the eall parI of Ihe mapped porlion of lhe quad.
rlnsle. The rypk:al exposures Ire besl shown .1 a Iocalily known
a. Ihe IIluel. Ilere gray. ","Illy u"dolone bedl wilh I Iprinldinc of

nucbtone create a mapiflCCllt riIta of bedIanda. IMpeclion of lhe
1Udlt0ne meals it to be friable, arkatie, with a sa!t·and·pepper
appeInIICl!. la thcac es~1'CI the lIIlit II 2.000 10 2,500 feet
dUclt; to tbe north .. I'Iac Lakc It II 200 feet thick. The entft
Katp.aowka baa been remo'ftd futher WCIt. III thia quadrar«le the
top bas ben bevelled by IrOIion. T1Ic tmeoPforlllity between the
unil nd the 0\ICr1yiac Tertiuy beds hal an UlIUJar diIcordancc of

about 15 ""eea.
Abaft the "De of unconformity are Claron Formc.lion becIa

producina the pint IGd white cliff. of the Table aur Plateau. The
acenk fonnatioD coMatI moilly of limestone, but beds of
~e or chert pebble COftIloRlerate and cak:areous mudstone
aJao 0CX1U ill It. NolIt of the co~tic strata tic at the bale of
the 10_ I,OOO-foot pink member. Abaft II a 6(XM"oot white
member fonnin& the rimrock of Table Cliff Plateau.

Sand, lilt and ..... aDurium of HenderlOn and Pole
canyons and the pediment deposits occur on various erosion
Ilufaces. The pediment depoIits coDlilt of poorly sorted unconlOl­
idated particubte mailer raJlIiaI in Iiz.e from day to boulders.
T1Ic thicknell of theac pediments is uniform, about 100 feet. but
k>c:I1Iy thiftacd by more recent erotIou.

STRUCTURE

The strata in the east part of the Pine Lake quadrangle dip
easterly towwd the Table ClifT syncline It an ancIc of about S
dClr"s. The nortbweit-treDclq asymmetrical Johns Valley
anticline lies northwest. Eut flank dips of 45 decrees compare
with 7 dqreea on the west. The~ Canyon syncline
lOuthwett of the Johns Valley axis is _Iy symmelrical and dips
arc lentle. No fauks were mapped. Tbote oblCrYed were small in
exlent with disp1acemeutl of lea than 10 feet.

COAL

Surface information

Two coal zonea are expoeed 011 the quadransJe. both in the
Stra!lbt aufs Formation. The lower coal zone of Robiaon (1966,
p. 35) probably correlates with the Smoky Hollow zone in the
Smoky Mountain area. II occun 60 to 130 feet abon the Tropic
SbaIe contact. The coal is in thin Ieoticular ICaITIS which nowhere
on the qlJlldraDalc exceed 1.4 feet in thickneaa.

Just abofe the contact betwllCll the lower and upper
members of the foonation Is the HenderlOn coal ZORe. The coal. is
interbedded with 1haIe, carbonaceous mudstone and Ihin sandstone
beds.. Fi¥e meaalred coal aectionl indicate the condltioo of this
zone. The neraae cumulatift thidt_ of the coal is 13.9 feet
with a maximum of 2J.J feet and a minknum of 5 feel. The
lVefIIC bed Is 10.3 feet thidc. The poorest p..a of the zone with
relpCCt 10 aeam thjelmell II at the IOUth central map ed,e,
mea-red aection 6, where 0. S·foot bid II found. The nlellUred
coal aections are fouad 011 rlplre 56.

Subsurface Information

0. drill hole in aec. 22. T. 35 S., R. 2 W. Ihowed more
than 30 feet of cumulative coal in the Hendenon coal zone. The
aecUon II detipated~ coal IOCtIoo I (fil'lre 56). Oil well
101. Indicale multiple coal bed. up to 14 feel thick in the
immediale are. of the coal drill hole In the lower coal zone. The
ume lop indicale cumuJali¥e thickne.ea of coal from 20 10 75
feel In the Hendenon zone. Californil No. I Johns Valley. NW \4
SE l4 aec. 22, T. 35 S.• R. 2 W.,loged the Ie1sn amount of coal
and lhe Tidewater No. 41·27 Johnl VaDey. NE \4 NE I' sec. '17,
T. 35 S.• R. 2 W.• lhe grelter amount. The coal drill hole wu place'"
between lhe two 011 company wells.
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Henderson Coal Zone Henderson
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Quality of CoM

Approximately 15 anaIya of coal from Pme Lab quad­
rllllle are available (table (0). Six are from drlJ.ltole measured
section I in sec. 22, T. 35 S., R. 2 W. The remaiDcIet are frolll
outcrops or mines.. The clriII bole had DO .wrur dcteraUnatlons, ..
rqed from 7..stl to 29.94 perceat, moilt\IIC from 936 to 19.77
percent and beat nlue from 9,740 to 10,130 Btu/l» 011 aD ...

receiftd bUs. Sulfur anaIy_ flOlD the reDIIiaq .mplea YIried
from 0.7 to 1.6 percent, ncr.,q 1.0 percent. The beat qUe
ra,.es from 7;372 to 11,367 Itu/Ib, awnatnI 9,286 01\ III ...

recei¥ed baa MoiIture is hlp. 11.3 to 28.6 pcrceat, aYC.....

18.7 percent. The .. Q)ntmt --eea 10.1 perceIIt IDd ranplI
from 6.7 to 13.0 percent on an ..~ baa. Table 35 I*­
avCQle prox.mate ana!yln for the Hendenoa zo•.

Table 35. AftI'aI£ proximate lIIaIyln of coal, HenderlOll ZOM,
PIne Ulte quadruak.

flo....
SIapleI A-. ...

...,.........,... IS lU U·2U
Volatile ""'., dry IS 404.4 35.7-41.3
Flud AdIoa, dIy IS 41.7 31.2-41.0
~.." IS lU 7.1·33.1
s..If\l•• clIy , I .• 0.7· 1.13....,...." U 11"'3 10,326·13,011

Mines and Development

The three mine. In the Pine Ulte quadrangle, the
Shakespear, PoIlodc and Davies, lie abandoned (table 36). The
br1elt mine, the Shakespear (abo known II the Ray or Tropic
mine) WII Jut operated ill 1962. The principal coal bed averlles
15 feet and dip. 7 dcarees northeast. The coal wa mined from
drlfta and crOD-<:ut. 7 to 10 feet biBb underlYinI an area ;>f about
IS acres. Unmined coal iI found in tbe roof and fJoor a"d in the
JDiDe II reiatiYely dry and 00,,-11)'. A coal mine fire in recent
years neeeIIitaIe4 the -_onkle of one poJtal and constructinl a
new one. TWa aew ODe iI now caved. Two hundred and twmty to
680 ton.... mJned each yell from 1952 to 1962, the averlle
480 tOIlL Total production u reported by Robilon (1966, p. 41)
pobably totalled. few telll of thouaand. of tons.

Table 36. Coo mines ill the PIne Lake quadrancle•

.... Localloa kanllb

omea... NE.NE.36-36S-2W ActM
".165.1401a.N. 416,13Ga!~ 19S2-l9S3

PoIIoct .... SE.JE.25-36S·2W Acthe
4,l65,MOaa.N.416,3OS.,E. 1920'.

SIlIlt•., •• HTi.HTi.23·365-2W ActM 1952-19631 I

(Tropk) 4.163 ,6301a.N. 413,5:Jo.,E. 4IOTYPAvcnp
(inactive)

1'bI om. JDiDe .. opened in 1952 .. operated only OM ,

year. ne workiDp coa8It of III 8O-foot drift.

ne PoUoct ... wu probably m.incd in the 1920'.. The
amount produced 11 IUIbown. The coal beds at the mine dip 2
delreca 8llftbtaIt.

Rnenoea etllmatecl by Robison (1966, p. 40) are aummariud
for the PlDc Lake qUlllrqle. No additional Information .... beea
acqWncl to warrant modification (table 37).

Table 37. Coal __ (or the HencleDOft coal zone, Pine Lake
quaclranP= (in Dxt toIlI).

Totals

CH.ooo 222,000.000 62.000,000 214,000.
1.000-2.000 61,000,000 159.000,000 226,llOO.ooo
2.000-3.000 1.000.000 93.000.000 101.000.000

Tobk 291.000.000 314.000.000 611.000.000
(l(1aabIe coal wllbe__ 33 .. 50~tof .... _OIl..)

PRINCIPAL won
1tDbIIoa'. wort (1966) on the polol)' and coal r_l* of

the Trope ......... the priDdplII work from wIUda ma of
the data for the PIDI Lab quadlUllD II drawn. Wort by U. s.
GeoIoPcal Surwy aM lureau of .... poIopt. aIIo COMidered
are Grepy .. Moore (1931), GroIe (1965) IIld GI'OIe and
ochen (1961).


