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Resource Series 26 - Colorado Energy Balance - 1981 i s  the resul t  of a j o i n t  e f fo r t  by the 

Colorado Geological Survey and the University of Denver, Graduate School o f  Business, 

Energy Management Program. 

m v i d e s  hands-on experience i n  the energy business sector while earning graduate c red i t s .  

n 

This program, t h r o u g h  a n  industry-government- internship 
* *  

This approach also allowed these important enerw maps t o  be researched a t  no cost t o  the .. . 

Colorado Geological Survey. 

, .  . .' . 
, 

Dr. John  P .  Byrden.of the University of Denver, coordinator o f  the Energy Management 

Program directed these internships while L .  R .  Ladwig, Mineral Fuels Section Chief, 

Colorado Geological Survey, provided direction and technical assistance.  
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The Co'kprado Geological Survey provided the drafting and printing for  this  s e t  o f  maps. 
'\ 

L. R .  Ladwig, 

Colorado Geological Survey 

The Colorado Geological Survey has a variety of  publications covering topics i n  mineral 

fuels ,  minerals, groundwater, geothermal, and engineering and environmental geology. 

For a current p u b l i c a t i o n  l i s t  please contact: Colorado Geological Survey 
Publications Department 
1313 Sherman S t . ,  Room 715 
Denver, CO 80203 
(303) 866-2611 
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OIL SHALE

The Piceanpe 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 million years ago.
The Green River Formation oil shale is technically a
sedimentary marlstone composed of dolomite,
calctte, clay minerals, feldspar, and quartz containing
syngenetic 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 gal/ton and 840 billion barrels in lesser
deposits 15 feet thick ana at least 15 gals/ton. This
makes the Piceance Basin, slightly more than 1500 sq
miles, one of trie richest single hydrocarbon deposits
in the world.

Associated with the Green River Formation are
sodium-carbonate minerals In Colorado these are
nacholite (NaHCCh), a potential source of dry
industrial stac k gas sulfur scrubbing agent, and
dawsonite (|\laAICOH3CO2), a potential source of
alumina Esimated resources of these minerals in
Colorado is 29 billion tons of nacholite and 19 billion
tons of dawsonite

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.
I •

During 198,1 approximately 196.000 bbls of oil was
produced by Occidental at Logan Wash, and 26.320
bbls by Rio BlancOrOil Shale Company

Source: US Geological Survey

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 '.miljes
northwest of Golden, in the Central City uranium area,
is the largest uranium mine in Colorado and is aprtme
example of vein-type uranium; deposits in North
America Uranium from this mine occurs as'vein's) of
pitchblende associated with sylfide minerals.', )±
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. (

The Uravan mineral bell is an arcuate belt extending
from western Montrose and San Miguel Counties
through southwestern Mesa County and into eastern
Utah. Ore bodies are contained in continental
sandstones with the mineralized rock forming
elongate, podtike masses and irregular bodies called
"rolls.'" Numerous small 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 small amount of
ore is purchased by General Electric at its buying
station in Naturila 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" is produced from
uranium ore Concentrate is also produced using the
heap-leaching process, extracting uranium from old
uranium tailings Two plants in Colorado use this
metnod and produce a very small amount of
concentrate From both types of plants, the uranium is
shipped io a federal enrichment plant

y ? • )

After the ore is processed into enriched uranium, most
is used as fuel for nuclear power plants. Colorado has
one such plant at Plattville (Fort'St. Vrain). a high
temperajure helium cooled reactor, utilizing thorium
as well as uranium as feed stock. During 1981 this plant
generated 750,480 kwh of electricity.

1981

County

Fremont
Gilpin
Jefferson
Mesa
Montrose

Saquache
San Miguel

COLORADO
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No.
Mines

1
i
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14
35
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Source' Colorado Division o'
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The geothermal resove
represented by the 61 the r ^ •
throughout the western or- •
resources, which can o;
hydrothermal resources. ra~:
low of 70°F to a high o< ":?"
complexity of western Cc
comment can be made r3
conditions surrounding the-'
all the areas appear to oe '
associated with rocks •
Precambnan to Recent.

Preliminary evaluation of °?c
that the 61 therma1 av
4,880.000,000,000,000 :o
B.T.U.'s of heat energy
Exploration work by ms .c
failed to locate any area '° C
characteristics suitaoie •
electricity;

While the hydrotherma -es
scattered throughout wesier
areas are found in close :?<•:•>
the thermal waters cou!c be
direct application uses. Re-
used for district heating svc*:
develope^Hn Pagosa Spr-i^c;

other uses as:

Space heating
Greenhouses
Fish farming
Recreation

Development o? Colorado1-
i l S 5 S.OVVcC, r c C C i i t . y C L-r1

economy and prices of e"er?
the late 1970s showed that
of Colorado could play ?n -
the energy needs o* locai a-.

Source: Colorado's Hyd'oi
. An Assessme1"1

:. , Resource Se'-o>
. . Survey.
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1982 COLORADO OIL
SHALE ACTIVITY
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1981 COLORADO URANIUM STATISTICS

ORE PRODUCTION-FROM 67 MINES ! : 480,000 IONS'
CONCENTRATE PRODUCTION (YELLOWCAKE) ' 900 TQNS
CONSUMPTION (EQUIVALENT^© YELLOWCAKE) 20 TONS
NET EXPORT (YELLOWCAKE) ' , 880 TONS

/ ' • ~»n ' **

"Equal to 1200 ions ot yellowcaKe ai 25

Source U S Department of Energy

COLORADO URANIUM RESOURCES (1977)

Tons I h o Yellowcake* l1 -;

Potential Resource

P R O B A B L E P O S S I B L E S P E C U L A T I V E T O T A L ] ! "•''•'"•

ii C-a Rio Blinco (Gull, Std, Indiana)
2- (C-b Cgthetiral Bluffs (Occidental, Tenneco)
3,' Clear CreeH Sri^'e Oil Protect (Chevron. Conoco)
4 Colony Sha-e Oil Project (Exxon)
5 . Logan'WastH Occidental)
6 Mahogany Shale Project iPmlhps)

1. Pacific Shalu Proiect (Sohio
QeVelandi-Clifls, Supenor)

8, Horse Dra|iv (Mult, Mineralsj
9 Parachute project (Mobil Oil)

1Q, Parachute Greek Shale
Oil Program (Union Oil)

11 BX In-Situ Oil Shale Proiect (Equity Oil)

Source Shale Country, 1983

101,000 ; ? v82,000 37,009V -220,90

A I f o r w a r d cos t of S30/ lb U3O8 ' *•'•,': ''

A n e s t i m a t e d 3,750 t o n s of U3O8 reserv.es ! w e r e d e ^ e

trie F r o n t R a n g e o t C o l o r a d o s i n c e i h j s es t ima te , -W-' *
R O W i_iE---V V • • y COLORADO G

SITE CHAR A

Source Colorado Energy Resource Handbook. Vojlurfte,, 3-
Uramum Colorado Energy Research Institute. Oecember
1977 " . .. • / ( • , , ' ' . , , . > : l ! , j ; : i : •.

Donna Col l ins Co lo rado Geo log ica l Survey " ' • . i 'Vi "|i
Site

Antelope Warm Springs
Birdsie Warm Springs
Brand s Ranch Well
Brown s Canyon Warm Spr
Browns Grot'o Wa'"i Sp">"
Canon City Warm Spring-

'CeooMa Hot Sprmgi
"Cement CreeK Warm Spc
"ClarK Artesian Weil
Colonel Chinn Well
Conundrum Ho! Spnngs

•• "Cottonwood Hot Springs
Craig Warm Wa'er We1"

1982 - COLORADO OIL SHALE PROJECTS • • I '

Index
No. Technology

\ O g : a p:an ^as moa-I.ea-
.fi-situ Presently developing
plans tor an open pit with
surface •u-cn.nj

2 O r . g . r . j ; , ; .•,*>_, • ' , ; • ; • ;

i n - s . t ^ r•,•;,,.-•• t ; : , j -. •>_•

m o o . i . e . : . r . - » . i u . i - j J : , . . , • -

Project

•y^ :.. • Ca Ti«c«
ftlO Bianco O.t S'lrfie Co

Gulf O.I,
Standard Indiana

1 Cb Trac(
Cathedral BIJMS

; Oil Shale Co.
: Occidental,

,• v:-;i \Tenneca .. ,.•

:;.-." '̂ .'-Cl«w C'Wk . i i
Shale Oil Project '•

Chevron Shale Oil Co
(Slanoard California),

Conoco

Colony Shale
>,.-'. Oil Projec:
f|!^' Exxon

Estimated Production Current Update (April 1963)

rjo estimate of future Completing a Lurgi p.lot plant
production Produced 26 300 in Hannaville. PA and trying
Bois on from in-sttu burn i o oOlaio 6400 a c « * lor o t l - /

tract disposal < ,
De*ter 9
Ooo K Rar.tn »Ve -
DotieiO Via'm Sc<"" •;

'Oonto1-. i-t^t Sp- -g
Outcn C'QAtfy V.'f I

'EldoraCO Springs
Eotf Well

"Penrose Arlesian Weil
'Fremont Natatonum Spo
Fullinwider Warm SQ""Q
Geyser Warm Spring

"Glenwooo Hos Springs

Hansel Hot Springs
Haystack Butte Well
Hortense Hot Spring

'Hot Sulphur Springs
'Idaho Hot Springs
'Juniper Hot Sprngs
'Lemon Hot Springs
Mapco State Well 1-32

'Mclntyre Warm Springs
'Mineral Hot Springs
"Mt. Princeton Hot Spgs.

'Orvis Hot Springs
"Ouray Hot Springs
"Pagosa Springs
Paradise Hot Springs

"Penny Hot Springs
Piedra River Warm Spgs

•Pinkerton Hot Springs
•Poncha. Hot Springs
Rambow Hot Springs

'Ranger Warm Springs
'Rhodes Warm Spring
Rico
Routt Hot Springs

'Sand Dunes Well
'Shaws Warm Spring
Souih Canyon Hot Spg

'Sptashland Well
'Steamboat Springs
Stinking Springs
Stratton Warm Spring
Swissvale Warm Spring

'Tripp/Trimble Hot Spgs
"Valley View Ho' Spring's
"Wagon Wheel Gap Spgs
"Lower and Upper Waun-'a

Hot Springs
'Welisville Warm Spn

^VKAi: / -"T~M*j u, •/ M I N ,E H A L I App!ie0 to U S. Syntnet
Corp lor Joan guaf^nie
Contiowation ot proiect
upon \rui

3^-. JJf Of

3 Unoergr^ v.no one open-pit
minir.g >%,tr; s^rlace
reiort.r.y j i . j vipgfaoing Stagt-0
turbuien! tea retort

Ultimate 100,000 Bbls/day. Plan first phase construction to
Phased development ot 10.000 start inp985, product.on by
BDIS, day (25.000 Tons-shale; mid-1990s. Currently, building a
a a y ' 350 toniday semiworks at Salt

Lake City

Between 1965-72 produced May 1983 Exxon phased out
180.000 B_bls oil at a entire project. Retaining a work
semiworks retort and force for,maintenance and ,.
demonstration mine Proposed reclamation,
450 000 Bbls/day by mid-1980s . :

4 Underground n\n,ng surface
retorting using TOSCO II
RETORT

~* C^ £ 1 ^ i

j - - r '

I
W- *9>n 5 Location ot modified in-situ

experiments
During early 1982 retorts 7
and 8 were burned produc-
ing 196,000 Bbls oil

Research, winding down, with
only retort monitoring and
reclamation work continuing

Site exploration and offsite
studies being conducted.

Occidenia:

. K •' V - . A . H. '••&' M A l#ahog»ny Shale Project
: l j - - - Phillips

6 No specifics as to process type No announced plans.

Scol< 1: 1,000,000 fe il2 6Q0 acres!?f|jAte land, roomi':
' • and pillar mine'<above ground

Superior Circular Grate Retort

8 Unoerground mine, for recovery
of shale on nacholite and
dawsonite

-16OJ0OO Bbls/day by late } ,
1990s, start-up by 1990, Usetj
164.760 TPD raw shale, i '• •

Research in conjunction with
USBM, Company research
facility 85% complete in Grand
Junction No specific plans for
production

Projected 100,000 Bbls/day
(160,000 TPO raw shale) by
late 1990s

Phase 1-10,000 Bbls day in
late 1983, the first commercial
snale oil protect in u S f
Pnase II - 90,000 Bblsday |_y
1994

In planning stage",J
EIS due in late

DraftBase from y^S.'Geotogical Sfoyey'-"" -

Drafted by PAni ie-Magee, ' ; ! '1"

•Graduate Student, University pj Denver Graduate Schpol of Business, Energy Management

, MinefaljFuels Section, Colorado Q^ological jSurvey ••*', ' ' \'\' 'it

I:').; Iff ^QttiQ'eieyeianc-Clifts,
•I ' T, , '.-. Superior

Horse Draw
MuHt-Mineral Corporation

Protect on hold.

I I-

EXPLANATION
;{"£:• Project

Mobil Oil
Holo 10,000 acres Underground
room and pillar mine, surface
retort

In planning stage, with a Draff
EIS due in late 1983,OIL SHALE GEOTHERMAL

• 3S Geothermal spring or well and
site no

URANIUM
"he authors ftfi$rtp.tqiy& Special,tHani<s to Or John P
3yden - rCo'Qrdiriator oi .the Energy Management
r"oc raf- i , 'Graduate Scl>5of.ol Bysmess and Public
V nUawerstxv o< Denver, who set up this

anri A so the following peoole and
who supplied valuable information

H Pear!. Cotcado Geological Survey

Parachute Creek
Shale Gilf»fo<jram

Union On

Underground mine with surface
reton 20 000 acres oil shale
10.000 acres valley land

10s n a l e occurrence area Uranium mine

Uranium processing mill

Vanadium processing plant

Construction proceeding with
start-up late in 1983 Ten-year
contract with OOO for 33 million
barrels military diesel and jet
fuel Seeking Synthetic Fuels
Corp assistance tor Phase ll

Nuclear power ant

Product movement Uranium occunence area

'Currently develops 'or *>


