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COLORADO NATURAL GAS-1981 1981 - COLORADO NATURAL GAS

PROCESSING PLANTS

In 1980 the proven reserves of oil in Colorado were
260 million barrels. Estimated undiscovered resource

During 1981, a total of 200.4 Bcf of natural gas was was approximately 1.975 billion barrels. These figures
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P S o e < o dry gas and various products such as propane, butane, Amoco Production, Commission.
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; ; iy TE CRUDE %d't' s i ot 3 Cabin Creek Plant, Adams Co. 15 RF ADAMS 3,111,509 37,528,275
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| ROUTT ¢ g7 1" et r ! ' s
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/ e o | oo e Companies, 1980: DOE/EIA-0145(80). ; Rocky Mountain Natural Gas, RIO BLANCO 15,947 577 713,263,727
T 4. £ i : I el Collbran Plant, Mesa Co. 40 RF ROUTT 171,059 5,207,211
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HS‘ = L— s ) 1981 Annual Report, DOE/EIA-0216(81). P i — Pipenone i
) : Denver Central Plant, Arapahoe Co. 12.0 RA YUMA 0 13,109
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- po Pty o, [ ; e 7 R WASHINGTON 2,293,286 2050316 63,778,045
URCOMPANGRE NATIONAS | FOREST j ‘ K
st 1_ I T s Al ‘ WELD 59,877,680 58609,481 483,441,198 Amoco 145,000 20"-22"
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' PRODUCTS - 1981
Source: Colorado Oil and Gas Conservation Commission 1981 COLORADO PETROLEUM
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DRAFTED BY ANNE MAGEE S :0:“_“ - = - - T 1981 NATURAL GAS CONSUMPTION 1981 NATURAL GAS Natural Gas Available for Consumption constitutes proprietary information. However, existing
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Lambert conformal conic projection based on standard parallels 33° and 45° PROCESSING PLANTS p P q
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Graduate School of Business, Energy Management Program EXPLANATION =8 ; ‘ N:tz:gl G:: gft‘:mt 58551 Sh5 Gow Mo Stoman - directions, and products carried may be changed with Source: Colorado Office of Energy Conservation
2 Cheif, Mineral Fuels Section Converted to Other Products 26,996,488 Mcf Bdiaco relatively minor alternations. Pipelines account for
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i asoline 2% ,
iy Total Natural Gas Available to Cons 220,563,744
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o th'u' ':: anrc?eram Also the fo%lowing peé)ple and . SR 'éPG ol (g'g:f) 101’3?2 Total Natural Gas Used by Consumers during 1981 was 62,548,757 barrels. This figure o
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C:crjnrr':;\ses'olnr{tecrc:tzzzdoTrau:sriission and Pipeline * Gas progessingiSeis Iy v Mgy ( : Refining capacity in Colorado is currently at Source: Oil Deposition and Refining, Petroleum Information, 1981
aCompanies Smngospen T BT R diamoter Product movement direction Balaper ©f T e 0T el L e 87,300 barrels per day. publications.




DEPARTMENT OF NATURAL RESOURCES COLORADO ENERGY BALANCE -1981 Plate 3 O eLATE 3 OF 3

PLATE 3 OF 3
JOHN W. ROLD, DIRECTOR

URANIUM, OIL SHALE, AND GEOTHERMAL PRODUCTION, MOVEMENT AND CONSUMPTION 1983
COMPILED BY WILLIAM A. BRACKETT* RODNEY C. GARRISON* AND L.R. LADWIG** OIL SHALE URANIUM

1981 COLORADO URANIUM MINES

AND MILLS
The Piceance Basin of western Colorado contains Current uranium ore production in Colorado comes
- - g some of the richest oil shale deposits in the world. from two major, geologically distinctareas, the Central -
: m, = or . “ 106" s 105" s o - - 103 - — These oil shales were deposited in ancient lakes City area and the Uravan Mineral Belt. Other areas of No No Ca'lpacity No
Vypeeng (ZONE 12) 109° K v » i ¥ 2 » 5 % & . . .
T A A | N G . N E B R A S K A during Eocen‘e tlme--some 50 to 60 ml!llon years ago. uranium mineralization mc]ude protions of Moffat, County Mines  Mills Ton-ore/day Employees
W Y | The Green River Formation oil shale is technically a Saguache, and Weld Counties, which have produced
arr - i sedimentary marlstone composed of dolomite, or may produce in the future. Fremont 1 1500 (est) 165
| o L ST . . o At
T ™= P e e T calcite, clay minerals, feldspar, and quartz containing Gilpin 1 1
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- | | I e | MN:&;%W '''' R \@\ syngenetic kerogen, a solid organic material which The Schwartzwalder Mine, about eight miles ::égson 131 128
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T e S < A Wk i S | 1N S KO 1 1300 83
¥ i e example of vein-type uranium deposits in North Saquache 1 140
n | o 7 i S Colorado oil shale resources are placed at a total of America. Uranium from this mine occurs as veins of San Miguel 18 154
"""" / - / ( ju | L;]' » J\@ 1200 billion barrels in beds at least 100 feet thick that pitchblende associated with sulfide minerals.
1 & ivon, 2 PANDARED PA . [ g
e R - 3 e LMW_L & i . contain over 30 gal/ton and 840 billion barrels in lesser | . | Seureer  Coloesdt Division ot Mines.
Rl O A = b5, 4 { ﬂ s deposits 15 feet thick and at least 15 gals/ton. This The Uravan mineral belt is an arcuate belt extending
Spaear el | i 7 8 y s . " R .
5’4' 0 LA RET Vi - N i i makes the Piceance Basin, slightly more than 1500 sq. from western Montrose and San Miguel Counties
G by i P e . . d X . /
: = 4 8 // j‘”"‘“" s — e miles, one of the richest single hydrocarbon deposits through southwestern Mesa County and into eastern
— S rsy&z s;.ii \ @ v ’ W % it = in the world. Utah. Ore bodies are contained in continental
Cortmont &} 1 % STATE PARRY - oI 1 f 4 3 i X ”
51\!.:, ot | VR T ok & L 4 h : ; . : sandstones wlth the mmer.allzed rock' forming GEOTHERMAL
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TN 1 _ 5 ) Lo sal dawsonite (NaAICOH:;COz), a potential source of After the uranium ore is mined, it is shipped to either throughout the'western one-half of the Statg.'These
;:f D ; - e I alumina. Estimated resources of these minerals in the Cotter Corporation mill in Canon City or the Union resources, which can be properly classified as
et ) rihdusd | Daa Mas o S v By . B . . i
» RUN £ Dol , N 3 - i r Colorado is 29 billion tons of nacholite and 19 billion Carbide Corporation mill in Uravan. A smallamount of hydrothermal resources, range in temperature from a
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| o . : ‘ IS 1 10,7 S e o s - et : it economy and prices of energy. Development effortsin
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W L ‘ jrad Sacuri vmt b1y me ‘l[) T 0 25 the energy needs of local areas.
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; AN Y, i | ' Lk W 2 . e S Tons UsOs Yellowcake*
T e - ' y : i s ; ' i . Source: Colorado’s Hydrothermal Resource Base-
: a8 T e e e e e e i v A AR D R B B B R 2 - - 1. C-a Rio BlancoB(Guhﬂ Std. Indiana) Potential Resource An Assessment, by Richard H. Pearl, 1979,
o e | N e W R s s i o ko e _ § 3 2. C-b Cathedral Bluffs (Occidental, Tenneco) i i
= g e il ' ’ : | | ) / | | | ‘ S ’ { : " ; B 3. Clear Creek Shale Oil Project (Chevron, Conoco) Resource Series 6, Colorado Geologlcal
N L e e ‘ it ‘3 il i SR W _ ] | J — 3 4. Colony Shale Oil Project (Exxon) PROBABLE  POSSIBLE SPECULATIVE  TOTAL . Survey.
L Sl i ’ _ue e Foia Naggers 5 . e i 9 ¥ : E o =\ 5. Logan Wash (Occidental) 101.000 82.000 37.000 220.000
e ; ) e - Paar = . N 42 e e s \ 4 e T I 6 Mahogany Shale Project (Phillips)
| : : v : - y « AN P = ‘ s \ o 3 Tl ! ‘ 7. Pacific Shale Project (Sohio. " At forward cost of $30/Ib U308
1 ‘ g N — ! g : : A~ : ; - . ; o \ : ‘ Cleveland-Cliffs. Superior) " Anestimated 3.750 tons of U308 reserves were delineated along COLORADO GEOTHERMAL
))))) b I - A N, ‘ i\ / 5 g i ‘ S v A ) G R O W FE-¥t—Al _|-—f T B - (A ‘ ‘ 8. Horse Draw (Mult. Minerals) the Front Range of Colorado since this estimate.
{ = e : L T TN, ot o ; L ol ‘ 9. Parachute Project (Mobil Qil) SITE CHARACTERISTICS
10. Parachute Creek Shale
Oil Program, (Union Qil) Source: Colorado Energy Resource Handbook, Volume 3- Water
Suger Cr §
i et 11. BX In-Situ Oil Shale Project (Equity Qil) Uranium. Colorado Energy Research Institute, December Site Surface Discharge Quality
1' J a ik, 1977, Site No. Temp. gal./min. (TDS)**
} hers mmm‘{\, Source: Shale Country, 1983 Donna Collins. Colorado Geological Survey
R ;,L{i}»w_ ] Antelope Warm Springs 44 90 3 151
..... | ) [ ] e T - Birdsie Warm Springs 45 86 15 168
" A e g VA - S, B . W\"W\"\W\'\W N
. “‘ e ) M L * Brand's Ranch Well 5 108 80 262
| | edRTe iy [ i 1 1982 - COLORADO OIL SHALE PROJECTS Brown's Canyon Warm Spgs. 22 7, 3 494
- i bl et § 5 Browns Grotto Warm Spgs. 60 73 5 494
!r SRS S o ! . ; | | Canon City Warm Springs 26 104 200 1230
! P 0.0 i Index “Cebolla Hot Springs 47 104 20 1460
‘ {4 Gatare I Al g ’ i ! i Project No. Technology Estimated Production Current Update (April 1983) *Cement Creek Warm Spg. 16 77 60 401
L Y N e e T T T R R PR j ' P = q “Clark Artesian Well 3 77 12 1210
;’ ) ) Huadi o4 LIS MARIA BACA { 2 1 2
S Giditone o & | : ' i i ; ; ; Colonel Chinn Well 14 108 1 2130
f {%W GRANT NO 4 nﬂ | i " Ca Tract 1 Original plan was modified- No estimate of future Completing a Lurgi pilot plant Conundrum Hot Springs 15 100 50 1910
ot 3 ’T"'“'L‘R" o ,JI ik Rio Blanco Oil Shale Co. in-situ. Presently developing production. Produced 26.300 in Hannaville. PA and trying “Cottonwood Hot Springs 20 136 50 370
f /‘)\” | {f § £ Gulf Oil, plans for an open pit with Bbls oil from in-situ burn. to obtain 6400 acres for off- Craig Warm Water Well 2 39 24 896
R A e . R L Sl LR N e B e e S Gl 4 RS B i f ing. t di I
1 I, .,x_f | ‘ ! Standard Indiana surface retorting tract disposa Dexter Warm Spring 36 68 50 195
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| : Cb Tract 2  Original plan was modified Projected 13.500 Bbls/day by  Applied to U.S. Synthetic Fuels Dotsero Warm Sprlng 10 90 1500 10.400
g J‘a; '“W"'* Cathedral Bluffs in-situ. Present plans for 1988 if funding is approved. Corp. for loan guarantee. ‘Dunton Hot Spring 51 108 25 1340
| ! i \ Oil Shale Co. modified in-situ and above- Continuation of project depends Dutch Crowley Well 39 158 75 575
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; / i | ET Occidental, ground retorting upon this funding. Eoff Well 40 102 50 1500
j o Tl = Tenneco *Penrose Artesian Well 28 82 130 1480
§ ; H _____ ﬁ g ‘Fremont Natatorium Spg. 27 95 18 1370
| o 1 b g Clear Creek 3 Underground and open-pit Ultimate 100,000 Bbls/day. Plan first phase construction to Fullinwider Warm Spring 58 62 11 352
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; ( — \Q‘ /V L1 E 1 i v‘ s %«' & Oil Project retorting using TOSCO || 180,000 Bbls oil at a entire project. Retaining a work *Juniper Hot Springs 1100 18 1150
e . S r ' b : mi“ e~ . P B [ ; XD ol N N USROS SO = ..o o s o S S S S ! ,‘J Exxon RETORT. semiworks retort and force for maintenance and *Lemon Hot Springs 50 91 10 2810
3 i | ' CILHT / : ' L g i i ‘*‘w«\ ity 1, = E‘“ 4 demonstration mine. Proposed reclamation. Mapco State Well 1-32 61 --- 34 2889
ol [ o B e L _ S g — Tr NG | k e I T oo B3 450,000 Bbls/day by mid-1980s *Mclntyre Warm Springs 37 57 5 165
- =il . H Lt v g - et dhoul L et iy f g .unv.th 8 ;"J e ? ™ A ‘K,./. > “!L . .—.;Mﬂ\; R | 34: *Mineral Hot Sprmgs 31 140 100 690
{ . 1 ot — e N : - &l W } = 3 itk \ o , IR TR ‘ ;e ‘ “Mt. Princeton Hot Spgs. 21 162 60 351
f, ! ] e S ! T Nwe | mowsdal  rals L " oot O T e o s i | | L) e Logan Wash 5 Location of modified in-situ During early 1982 retorts 7 Research winding down. with
; i ‘ & { I@f "”“‘lwgﬁ’ér s . | i e Sy g B . S Occidental experiments. and 8 were burned produc- only retort monitoring and *Orvis Hot Springs 48 126 20 2490
Vol a4 s s ﬁ:‘”ém { SR S O A ot 4 “f i : ing 196,000 Bbls oil. reciamation work continuing. *Ouray Hot Springs 49 156 200 1660
1 ; uuer_. i | Jszn'eq | 2‘.‘:14.‘_\’.'2‘:‘\' _—;; .'i_--._.._-._'_..._'_../._‘..:_ ' ! *Pagosa Springs 41 136 300 3320
| i | , ' _ Paradise Hot Springs 53 115 30 6180
E W M iE X I G 0 . O ke oA H O M A Mahogany Shale Project 6 No specifics as to process type.  No announced plans. Site exploration and offsite “Penny Hot Springs 13 133 25 2960
5 . - Phillips studies being conducted. Piedra River Warm Spgs. 58 - 2 ===
{ o . 2 £l g i 2° .
v 108° e, (20NE 13) 0 107 ® ul s n = = = : = : 103— st - J *Pinkerton Hot Springs 55 91 80 3990
Scale 1:1,000.000 Pacific Shale Project 7 12,600 acres private land, room 100,000 Bbls/day by late In planning stage. with a Draft ';Zrncbh;wHHogthg::ggs 421:23 182 232 ?gz
LR 5 2 . N A
. t 5.5 Geoaienl Survey » ; : ,zo ;. - *Graduate Student, University of Denver Graduate School of Business, Energy Management Program Sohio, Cleveland-Cliffs, and pillar mine, above ground 1990s, start-up by 1990. Uses EIS due in late 1983. “Ranger Warm Springs 17 81 150 474
ase from U.S. 9 S : Superior Superior Circular Grate Retort 164,760 TPD raw shale. ; ;
St 3P 2 2 1 S **Chief, Mineral Fuels Section, Colorado Geological Survey o P :hc%des Warm Spring ;g 13? 228 Z;gg
|
Lambert conformal i jection based on standard parallels 33° and 45°
Drafted by Anne Magee 4 iy & Horse Draw 8 Underground mine, for recovery  Research in conjunction with  Project on hold. Routt Hot Springs 3 147 65 539
Multi-Mineral Corporation of shale. oil, nacholite and US.B‘M. Company rese'arch *Sand Dunes Well 34 111 50 334
dawsonite. facility 85% complete in Grand *Shaws Warm Spring 33 86 40 424
Junction. No specific plans for South Canyon Hot Spg. 12 120 18 800
production. *Splashland Well 35 104 50 311
‘Steamboat Springs 4 102 200 6170
EXPLANATION Barachite Prod - ; : 4 Stinking Springs 38 81 24 899
ject 9 Hold 10.000 acres. Underground  Projected 100,000 Bbls/day In planning stage. with a Draft Stcation Werer Spsing 57
. ¥ . ' . r e - i
ACKNOWLEDGMENTS Mobil Oil room and pillar mine, surface (160.000 TPD raw shale) by EIS due in late 1983. Swissvale Warm Spring o5 82 145 500
OIL SHALE GEOTHERMAL URANIUM s Ieie Teees. “Tripp/Trimble Hot Spgs. 56 111 1 3340
. . : v 1
The authors wish to give special thanks to Dr. John P. » _Vwa”ey V\'/f/"r:v Hloésméngs 32 122 28 "2523
F the B M t Parachute Creek 10 Underground mine with surface  Phase 1-10.000 Bbls/day in Construction proceeding with ageh vteel Bapiopgs: 43
Byilen = Bonrinaier of the Edergy Managesor Oil shal 38 Geoth | i II'and R Uranium mine Nuclear power plant Shale Oil Progra retort. 20.000 acres oil shale late 1983, the first commercial start-up late in 1983. Ten-year “Lower and Upper Waunita
Behasl of Business and Publle il shale occurrence area ® eothermal spring or well a gram . 20 : 33, : ‘ . : pics Bprings 6 176 ha i
Program, Graduate S Union Oil ' 10,000 acres valley land. shale oil project in U.S. contract with DOD for 33 million ‘Wellsville Warm Spg ag 1 200 484
Management, University of Denver. who set up this ] & Uraniumicr cos - e Phase Il - 90,000 Bbls/day by barrels military diesel and jet '
intern program. Also the following people and P 9 Urani 1994, fuel. Seeking Synthetic Fuels
organizations who supplied valuable information: Product movement Er e el (R, Q08 Corp. assistance for Phase |
_g : ) . Vanadium processin lant *Currently developed for beneficial use
Richard H. Pearl. Colorado Geological Survey ump gp **Total dissolved solids.
(C.G.S.). geothermal; Donna Collins. C.G.S.. uranium:; T : BX In-Situ Oil 11 Super heated stggrn mje;ted into  No future plans. Project being evaluated
and Bill Chenoweth, Department of Energy. Grand A Uranium heap roguct movemen Shale Project the shale. DOE joint project.
Junction, uranium.

leach recovery operation Equity Oil Source: R.H. Pearl, Colorado Geological Survey






