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Resource Series 26 - Colorado Energy Balance - 1981 is the result of a joint effort by the
Colorado Geological Survey and the University of Denver, Graduate School of Business,
Energy Management Program. This program, through an industryféovernmeﬁ¥~jnternship
H?bvides hands-on experience in the energy business sector while earning gﬁgduate creditg.
This approach also allowed these important energy maps to be researched at no cost to the

Colorado Geological Survey.

" Dr. John P. Byrden of the University of Denver, coord{nator of the Energy Management
Program directed these internships while L. R. Ladwig, Mineral Fuels Section Chief,

Colorado Geological Survey, provided direction and technical assistance.
The Cohgrado Geological Survey provided the drafting and printing for this set of maps.

L. R. Ladwig,

Colorado Geological Survey

The Colorado Geological Survey has a variety of publications covering topics in mineral
fuels, minerals, groundwater, geothermal, and engineering and environmental geology.

For a current publication list please contact: Colorado Geological Survey
Publications Department
1313 Sherman St., Room 715
Denver, CO 80203
(303) 866-2611
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- COLORADO ENERGY BALANCE - 1981 Plate 3

URANIUM OIL SHALE, AND GEOTHERMAL PRODUCTION, MOVEMENT AND CONSUMPTION

COMPILED BY WILLIAM A. BRACKETTY RODNEY C. GARRISON* AND L.R. LADWIG*
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OIL SHALE

The Piceance Basin of western Colorado contains
some of the richest oil shale deposits in the world.
These oil shales were deposited in ancient lakes
during Eocene time--some 50 to 60 miilion years ago.
The Green Fiver Formation oil shale is technically a
sednmentary rmaristone composed of dolomite.
caicate clay minerals, feldspar, and quartz containing
syngenet;c kerogen, a solid organic material which
yields shale oil, hydrocarbon gases. and carbon when
heated to 900°F.

Colorado oil shale resources are placed at a total of
1200 billion barrels in beds at least 100 feet thick that
contain over 30 gai/ton and 840 billion barrelsin lesser
deposits 15 feet thick ana at least 15 gals/ton. This
makes the Piceance Basin, slightly more than 1500 sq.

miles, one of the richest singie hydrocarbon deposits
in the world.

Associated with the Green River
‘sodium-carbon ate minerals In Colorado these are
nacholite (NaHCOs), a potential source of dry
industrial stac k gas sulfur scrubbing agent, and
dawsonite (NaAICOHsCOz) a potential source of
alumina. Estmated fesources of these minerals in
Colorado is 29 biilion tons of nacholite and 19 billion
tons of dawsonite.

Formation are

Development of these resources during 1981 indicated
commercial production by mid 80s to late 80s, but
recent changes in world oil prices and demand have
generally set back most of these schedules.

V-

During 198;17 appro)u‘malely 196.000 bbis of oil was
produced by Occidental at Logan ‘Wash, and 26.320
bbis by Rio Blanco:Oil Shale Company

Source: U.S. Geological Survey
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URANIUM

Current uranium ore production in Colorado comes
from two major, geologically distinct areas, the Central
City area and the Uravan Mineral Belt. Other areas of
uranium mineralization include protions of Moffat,
Saguache, and Weld Counties, which have produced
or may produce in the future,

The Schwartzwalder Mine, about eight ; mal,es
northwest of Golden, in the Central City uranium area
is the largest uranium mine in Colorado and is aprtme
example of vein-type uramum ‘deposits in: Ncrth
America. Uranium from this mine occurs as’ vemﬁ of
pitchblende associated with sumde mmerals.‘

The Uravan mineral beit is an arcuate beit extendmg
from western Montrose and San: Miguel Courmes
through southwestern Mesa County and mto’eajster,n
Utah. Ore bodies are contained. in continental
sandstones with the mineralized rock forming
elongate, podlike masses and irregular bodies called
"rolls.” Numerous smali mines produce ore in this
area. ’

After the uranium ore is mined, it is shipped to either
the Cotter Corporation mill in Canon City or the Union

' ,Carbide Corporation mill in Uravan. A smalt amount of

ore is purchased by General Efectric at its buying
station in Naturita and shipped to Blanding, Utah,
Also, one company ships ore from another state to be
milled in Colorado and two mines export ore to be
milled in another state. At these mills' uranium
concentrate called "Yellowcake" rus produced from
uranium ore. Concentrate is also produced using the
heap-leaching process, extracting ‘uranium from oid
uranium taiings. Two plants in Colorado use this
method and produce a very -small amount of
concentrate. From both types of plants, the uranium is
shipped 1o a federal enrichment plant.

: )
Alter the ore is processed into enriched uranium, most
is used as fuel for nuciear power plants. Colorado has
one such piant at Plattville (Fort: St. Vrain). a high
lemperature helium cooled reactor, utilizing thorium
as well as uranium as teed stock. During 1981 this plant
generated 750.480 kwh of electricity.

1981 COLORADO URANIUM STATISTICS

C-a Rio Bldnco (Gull, Std. Indiana)

L£-b Cathedral Bluffs (Occidental, Tenneco)
Clear Creett Shale Qi Project (Chevron, Conocoy
'Colony Shae Qi Project (Exxon)
7 Logan ‘Wask, (Occidental)

Mahogany Shale Project (Pnitlips)

Pacific Shale Project (Sonio

;' ClevelandtCiitfs Superior)
8. - Horse Draw (Mult. Minerals)
8. Parachute Project {Mobit Qi)

Ve m‘u’(b‘pl"\”f

1982 - COLORADO OIL SHALE PROJECTS

“Umion Ot

10 - Parachute Greek Shale
L Ot Program (Union Qif)
T e e e 11 BX in- Snu OH Sha!e Project (Equity Ol
»»»»» Source' Shale Country, 1983
el "j’ -
: . !
é i ‘ y ‘ \‘. q index
5 i 'J A '} Project’ No. Technoiogy
z ¢ “ga’ ! ‘ »'f " :
V B E%' ; i i 54 Ca Tract ' 3 Orgora plan was moaid.eq-
< o ﬂ‘b Bianco O# Shaie Co. fsiu. Presently developing
; ‘ Guif Ol plans for an open pit with
i Standard Indiana surtale ro1zihing
'i ! Cb Traf: 2 Of:gt-'\.) ol ey S
_1’. Cathedral Blutfs DSt B «
! . Oil Shale Co. " MOt it -
, Occidentzi, grouna
,,,,,, 4 Ja : Tenneca I
s g : b
o [ Qtw Crmk A% 3 Ungergreuna ang open-pit
il : Shlle Oil Prgject MINING wilhh surtace
aTT Chevron Shaie Di Co Telorting ad upgraoing Staged
”“‘T (Stanaard Caltarniag, turbuient pea reton
i : Conoco
- ( Colony Shate .4 Undergrcuna mining surface
i':j 2 Qil Projec: retoring using TOSCO i
Sm ) " Exxon RETORT
Logan Wash i 5  Location of modified in-situ
SV SUUNAG S SR : —a{ 7] Occigenta experiments
- :_:;;4 »»»»»»»»» k Saade H ‘3- 3 1 . . R
o = — S ‘ ;.
‘ mhogany Shale Project 6 No specifics as to process type
; - Ph)mps
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‘ i ; ‘ P ‘ : o f "‘Gfadua(e Stwdent, Unwversity m Denve: Granuane Scnpo‘ of Business, Energy Manage.mem Pc?grgm i 41 Sohig: C'evelam CWS and pitiar mine! above ground
[ I 2 = -2 = ‘ S g2 . Supetior | Supenior Circular Grate Retort
W 2 " " X . J s 1 , ?""Cme' Mmefal Fuels Section, Colmado ’qutogical §urvey I 8 i
i Lamiet ATl o prahctn o "”"';“ . I ' e ' o i{ " ‘ HorsgDﬁyw o 8 Uncerground mine, for recovery
; . i - ~ ” “Mutti-Mineral Carsorauon of snaie on. nachotite and
| 4k : L ‘ . < dawsonite
; | i X ‘ ! ! i i ,‘,” H
% L:‘ : ‘ , '
{ ) : : i i | ¥ ' N )
; :: EXPLA;NAT'ON S ’ ‘g o ‘ e Parachute Project ' 9 ' Hola 10.000 acres Underground
C : - Mobi Oy r00m and pillar mine, surface
B - ! . retort
OIL SHALE GEOTHERMAL URANIUM : - e . :’ .
: i 32 sy W N ! i :
i 1 . L Parachute Creek 10 Underground mine with surface
O shate occurrence area @38 Geothermal spring or well and & Uranium mine * Nuclear power plant | i Shale Ol Program retort. 20.000 acres o shate,
sit2 no.

10.000 acres valiey 1and
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“ORE PRODUCTION-FROM 67 M'NES ' i 3 ‘480 000 TONS
CONCENTRATE PRODUCTION ¢ YELLOWCAKE) 1900 TONS
CONSUMPTION (EQU!VALENTﬁTO‘YELLOWCAKE) 20 TONS
NET EXPORT (YELLOWCAKE) 880 TONS
*Equal 10 1200 tons of yellowcake at 25 Uals
Source  U'S Department of Energy
o Rt o

COLORADO URANIUM RESOURCES (1977)

Tons U:Oa Yellowcake' : ;1‘ =
Potential Resource

TOTALY
'220,;;06}-( 5

At forward cost of $30/1b Us0s  © 0 i
Anestmated 3.750 10ns of U308 reserves’were dewheﬂteb ‘5r6ng

PROBABLE
101.000

POSSIBLE

SPECULATIVE
82.000 |

37.000°

.-

the Frant Range of Coiorado singe this estimate. i L

PRy

Source Colorado Energy Resouce Handbook Vélur“e 3

Uranium Colorado Energy Researcn lns'a'ute December
1977 i

Estimated Production

Current Update (April 1983)

NG gstimate of future
production Produced 26.300
Buais o from n-situ durn.. -

Completing a Lurg: ¢:lot plant
L in Hannavitie. RA and ttying

. HEC"O!SDOSEI . t 0.

Appntﬂ touUs Symm;..c Fueis
Corp torjican guamr"ce

" Centnudtion of project depencs
upon m«s ﬂmamg

‘
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Uttimate 100.00C Bbis/ day.
Pnasea gevelopment ot 10.000
Bols/day (25.000 Tons-shale/
aay)

Pian first.phase construction 1o
start in1985, production by
mid-1980s. Currently building a
350 toniday semiworks at Sait
Lake City.

Between 1965-72 produced
180.000 Bbis ol at a
SemMiwQrks retort ang
demaonstration mine. Proposed
450.000 Bbis/day by mid-1980s

May 1983. Exxon phased out
entire project. Retaining ' a work
force for. maintenance and
rectamahon "
b
Researchfwmdm'g“down, with
only retort monitoring and
reclamanpn work continuing

Duning early 1982 retorts 7
and 8 were burned produc-
ing 196 000 Bois oil

Site exploration and offsite

No announced pians.
‘ studies 'bemg conducted‘

rfidd‘..‘éﬂ(‘) Bblsl‘cfay by taxé j i in p!annmg stage‘ M}h 8’ Prau
1990s, start-up by 1990, Usey EIB ﬂue in late VQBB L
164,760 TPD raw shale. | = |, ATETR L

Research in conjunction with
USBM. Company research o
faciity 85% compiete in Grand TR
Junction No specitic plans for ‘
proguction.

Project on hola.

Projected 100.000 Bbis/day
. (160.000 TPD raw shale) by
late 1990s.

in planming stage. with a Draft
EIS due in late 1983

CE
Construction proceeding with
start-up late in 1983 Ten-year
contract with DOD for 33 mitlion
barrels mihitary giesel and jet
fuel. Seeking Synthetic Fuels
Corp. assistance for Phase 1}

Phase 1-10.000 Bbis/day in
late 1983, the first commercial
shale oil project in U S 4
Pnase 11 - 90,000 Bois-/day §y
1944

-

T

10 0b1ain 6400.acres for ot~y -~ 7%

1981 COLORADC

L AND %
; No. No.
County Mines Blis
Fremont
Giipin . 1
Jefterson ! 3
Mesa 14
Montrose : 35
Saquache i
San Miguel | 15
Source: Colorado Division of Wione
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The geotherma! resourc
represented by the 61 therr
throughout the westerr ore-
resources, which c¢an »no o
hydrothermal resources, ra~c
_low of 70°F to a high of 1%~
complexity of western Cc o
comment can be made r=7-
conditions surrounding these -
all the areas appear to oe ‘.
associated with rocks -3
Precambrian to Recent,

Preliminary evaluation ofeac -
that the 61 therma' o .
4,880.000,000,000,00C -
B.T.U's of heat energy
Exploration work by mzor =
failed to locate any area 1n O
characteristics suitazie
electricity:

While the hydrotherma' reso
scattered throughout! western
areas are found in close prow
the thermal waters couic be .-
direct application uses. For -
used for district heating sys o r
developee-in Pagosa Sprinc+
other uses as’

Space heating * - La
Greenhouses R
Fish farming
Recreation :

Development of Colorada's »

iias sioweu,

reCently Cus
economy and prices of ererov
the late 1970s showed ‘tha!t .
of Colorado could piay an =2
the energy needs of local arcs

Source: Colorado’'s Hydroi-

y oo . An Assessmen

Resource Sers
Survey.
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Site

Antelope Warm Springs
Birdsie Warm Springs
Brand's Ranch Wel!
Brown's Canyon Warm Spas
Browns Grotlo Warm Spn.
Canon City Warm Spring.
‘Cenolla Hot Springs
‘Cement Creek Warm Spg
‘Clarx Artesian Weili
Cotonel Chinn wel!
Conundrum Hot Springs
1 *Cottonwood Hot Springs’
‘Craig Warm: Water Wait

Dexter Warm Sprng
Qoo K. Ranzn yweli
Dotsero Warm Spnng
Duntan 1ol Sprng
Duteh Ciontey Wei
‘Eldoraco Springs

ot Weli

*Penrose Artesian \Neu
‘Fremont Natatorium Spa
Futhnwider Warm Sonng
Geyser Warm Spring
*Gilenwood Hot Springs

Hartsel Hot Springs
Haystack Butte Weli
Hartense Hot Spring o
"Hot Suiphur Springs
‘idaho Hot Springs
‘Juniper Hot Springs
‘Lemon Hot Springs
Mapco State we!i 1-32
"Mcintyre Warm Springs
“Minerai Hot Springs
‘Mt Princeton Ho! Spgs.

"Qrvis Hot Springs. o
“Ouray Hot Springs
*Pagosa Springs

Paradise Hot Springs

“Penny Hot Springs

Piedra River Warm Spgs. e

"Pinkerton Hot Springs

*Poncha Hotl Springs

Ra:nbow Hot Springs
‘Ranger Warm Springs
*Rnhodes Warm Spring

"~ Rico -

Routt Hot Springs

‘Sand Dunes Well g
“Shaws Warm Spring :
South Canyon Hot Spg. :
"Splashiand Weli ) oo
‘Steamboat Springs ‘ -
Stinking Springs
Stratton Warm Spring
Swissvale Warm Spring
“Tripp/Trimbie Hot Spgs
“Vailey View Ho! Springs -
‘Wagon Wheel Gap Spys.
“Lower and Upper Waun-ta
Hot Springs .
“Welisviiie Warm Spn

T

“Currently devetoped (or h-



