
SHELF 

OIL SHALE 
AND 

RELATED FUELS 

QUARTERLY REPORT 

DECEMBER 7, 7 9 6 5 

C A M E R O N AND J O N E S 
INCORPORATED 

DENVER, C O L O R A D O 

Tell Em '?*posMrj 
*? • Library VOL. 2, NO. 4 





OIL SHALE AND RELATED FUELS 

Quarterly Report 

December 1, 1965 

C. J iz'i' depository 

Cameron and Jones 
Incorporated 

Engineers . Consultants 
Denver, Colorado 

1965 by Cameron and Jones, Incorporated 
Volume 2, Number 4 





OIL SHALE OWNERSHIP MAP, G a r f i e l d and Rio 
Blanco Counties of Colorado Inside Front 

Cover 

HIGHLIGHTS 

COMING EVENTS 

UNITED STATES GOVERNMENT ACTIONS 
U. S. Bureau of Mines: 

O i l Shale A c t i v i t i e s of the Laramie 
Petroleum Research Center 

Program for C o r e - D r i l l i n g of Colorado, 
Wyoming and Utah O i l Shale Deposits 

Bureau Studies of the "Nitrofracing" 
Process for Providing Fractures i n 
O i l Shale 

5 

10 

10 

12 
12 

12 

U. S. Bureau of Land Management: 
Status of BLM Colorado Contests Challenging 

V a l i d i t y of Unpatented O i l Shale Claims 14 
Consultative Work of the National Economic 

Research Associates on Contest Proceedings 15 

Secretary of the I n t e r i o r : 16 
Review of Remarks by Secretary Udall Before 

the National Petroleum Refiners 
Association, Sept. 21 17 

U. S. Congress: 18 
Publication of Senate O i l Shale Hearings 

of May, 1965 18 
Proposal by Sen. Douglas That Royalties on 

O i l Shale be Used to Pay the National 
Debt 18 

I N 



The P u b l i c Land Law Review Commission 18 
Review o f "The O i l and Gas Industry's 

I n t e r e s t i n Land Law Review Commission 
S t u d i e s " 20 

COLONY DEVELOPMENT COMPANY 21 
R e t o r t i n g 21 
Mining 21 

DENVER RESEARCH INSTITUTE 23 
Formation of Center f o r Fundamental Research 23 

ANVIL POINTS OIL SHALE RESEARCH CENTER 25 
Review 25 
Status of Research Program a t A n v i l Points 25 
General Developments 25 
Ou t l i n e of I n i t i a l Program at A n v i l Points 26 

UTAH OIL SHALE 29 
A c t i o n s Taken by the Utah State Land Board 29 

WATER FOR OIL SHALE DEVELOPMENT 30 
General D i s c u s s i o n 30 
Purchase, by Humble O i l , of S t i l l w a t e r 

R e s e r v o i r 31 
Recent Meetings of Colo. River Water 

Conservation Board 31 
Bluestone and West D i v i d e P r o j e c t s 32 
Q u a l i t y of Water From Proposed Una Reservoir 35 
Contract by Humble O i l f o r Water from 

Bluestone 36 
Contract by Humble O i l f o r Rio Blanco 

Reservoir Water 3 6 
Colony to Construct Yeoman Park R e s e r v o i r 37 
Water Requirements f o r O i l Shale 38 
Conditions f o r A c q u i s i t i o n of Water from 
CRWCD 39 

Miscell a n e o u s Developments 40 

i i 



EQUITY OIL'S IN-SITU PROJECT IN OIL SHALE 41 

NOTES ON THE PYROCHEM PROCESS 42 
Review o f MA Laboratory Study of a 
Pyrochem Process" 42 

OIL SHALE MINING 46 
Trends i n Large-Tonnage Truck Haulage U n i t s 46 

OIL SHALE RESEARCH 52 
Review of " E f f e c t s o f Overburden Pressure 

on O i l Shale During Underground R e t o r t i n g " 52 

OIL SHALE CIVIL ACTION CASES 54 

UNITED STATES PATENTS OF INTEREST 55 
3,193,099 Use of Low Grade Steam Containing 
D i s s o l v e d Sales i n an O i l Production Method 55 
3,205,942 Method f o r Recovery o f 
Hydrocarbons by I n - S i t u Heating of O i l Shale 58 
3,211,643 Production of O i l From S o l i d 
Hydrocarbonaceous M a t e r i a l s 60 

BRITISH PATENT OF INTEREST 62 

955,106 Improvements i n the Production of 
Shale O i l of Reduced Pour Point 62 

SODIUM MINERAL OCCURRENCES IN THE GREEN RIVER 
FORMATION 63 

Review of C h a r a c t e r i s t i c M i n e r a l Occurrences 63 
Talk by Dr. Charles M i l t o n on Sodium M i n e r a l 

Occurrences i n the Green R i v e r Formation 64 

THE OIL SHALE CORPORATION (TOSCO) 66 

i i i 

M E R O N A N D J O N E S . I N C O R P O R A T E D 



FOREIGN OIL SHALE 68 

Canada 68 
Pr o v i n c e of Manitoba 68 
Pr o v i n c e o f Saskatchewan 68 

B r a z i l 73 
D i s c u s s i o n o f Decree Law 56.980 73 
I n t e r v i e w With B r a z i l i a n M i n i s t e r o f Mines 74 
S o v i e t Union Loan o f $90 MM to CIRB 75 

TAR SANDS/BITUMINOUS SANDS 77 

Utah Developments 77 
A c t i o n by the Utah S t a t e Land Board 77 
S h e l l O i l Company Developments 78 
Status of Utah's S t a t e S e l e c t i o n Program 79 

Canadian Developments 81 
B i t i m i n o u s Sands Leases i n A l b e r t a 81 
Great Canadian O i l Sands, L t d . 81 
Geology o f the Athabasca O i l Sands--Harding 81 

COAL AND LIGNITE—NATIONAL DEVELOPMENTS 82 

OCR C o n t r a c t E x t e n s i o n - P r o j e c t Western Coal 82 
OCR C o n t r a c t E x t e n s i o n - CO^ A c c e p t o r Process 82 
Int e r i m Report to OCR - Coal G a s i f i c a t i o n 83 
Report to OCR - C0 2 A c c e p t o r Process 83 
Review o f " S y n t h e t i c Coke From Non-Coking 

C o a l " 86 
C l a s s i f i c a t i o n o f Coals by Ran\ 88 
Coal, A P o t e n t i a l Source of P r o t e i n 89 

COAL AND LIGMTE—WESTERN DEVELOPMENTS 90 

North Dakota 
U. o f N.D. to Conduct Research on L i q u i d 

F u e l s from L i g n i t e 90 

Co .orado 
P i t t s b u r g h & Midway Coal Proposes C o a l -

Fueled Power P l a n t 90 

i v 



TABLE OF CONTENTS (Cont.) 

Page 

C o l o r a d o (Cont.) 
C o a l A c t i v i t i e s o f A m e r i c a n H y d r o c a r b o n 

Company 90 
C o a l A c t i v i t i e s o f I n d u s t r i a l D e v e l o p m e n t s , 

I n c . 91 

New M e x i c o 
U t a h C o n s t r u c t i o n I n c r e a s e s C o a l R e s e r v e s 91 

A r i z o n a 
A r i z o n a C o a l f o r P r o p o s e d F o r t Mohave 

P l a n t 91 
U t a h 

C o n t i n e n t a l O i l E n t e r s U t a h C o a l P i c t u r e 92 
L e a s e s o f S t a t e C o a l Lands 92 

Wyoming 
S t a t e m e n t s on C o a l by Rep. R o n c a l i o 93 

PROPOSED ACQUISITION OF CONSOLIDATION COAL COMPANY 
BY CONTINENTAL OIL COMPANY 94 

C o n t i n e n t a l O i l E n t e r s C o a l I n d u s t r y on 
Grand S c a l e 94 

C o n s o l i d a t i o n C o a l ' s B a c k g r o u n d i n R e s e a r c h 
I m p l i e s C o n t i n e n t a l W i l l Be I n F o r e f r o n t 
o f " O i l From C o a l " and "Gas From C o a l " 
Programs 95 

C o n t i n e n t a l O i l ' s P o s i t i o n i n " T o t a l " 
E n e r g y F i e l d 96 

O t h e r O i l Companies W i t h I n t e r e s t i n C o a l 96 
M a r k e t i n g A r e a s o f C o n t i n e n t a l and 

C o n s o l i d a t i o n 97 
D e t a i l s o f A c q u i s i t i o n L a c k i n g 100 
R e c e n t D i v e r s i f i c a t i o n s by C o n t i n e n t a l O i l 100 

v 



RECENT PUBLICATIONS OF INTEREST 101 

O i l Shale 101 
Coal and L i g n i t e 102 
Tar Sands/Bituminous Sands 103 
Water 103 

APPENDIX INDEX 104 

v i 



HIGHLIGHTS 

O i l S h a l e Land O w n e r s h i p Map ( I n s i d e F r o n t C o v e r ) 

W i t h t h i s q u a r t e r l y r e p o r t , Cameron and J o n e s , I n c . i s 
p u b l i s h i n g i t s f i r s t o i l s h a l e o w n e r s h i p map f o r t h e 
P i c e a n c e B a s i n a r e a w i t h i n G a r f i e l d and R i o B l a n c o C o u n t i e s 
o f C o l o r a d o . I t i s o u r i n t e n t i o n t o u p - d a t e , r e v i s e and 
c o r r e c t t h e map a n n u a l l y . 

D u r i n g t h e coming y e a r , we p l a n t o p r o v i d e s i m i l a r maps 
o f t h e o i l s h a l e a r e a s o f U t a h and Wyoming. 

O i l S h a l e A c t i v i t i e s o f t h e L a r a m i e P e t r o l e u m R e s e a r c h 
C e n t e r o f t h e U. S. Bureau o f M i n e s (Page 10) 

About two t h i r d s o f t h e $3.3 MM a p p r o p r i a t i o n f o r t h i s 
r e s e a r c h f a c i l i t y i s expended on p r o j e c t s r e l a t e d t o o i l 
s h a l e . 

The r e s e a r c h program f o r f i s c a l y e a r 1966 i s p r e s e n t e d . 
Funds have b e e n a p p r o p r i a t e d f o r the p r o j e c t s l i s t e d i n t h e 
program. 

U. S. Bureau o f M i n e s Program f o r C o r e - D r i l l i n g o f O i l S h a l e 
D e p o s i t s i n C o l o r a d o , Wyoming and U t a h (Page 12) 

The U. S. Bureau o f M i n e s has r e c e n t l y c o m p l e t e d two 
c o r e h o l e s i n o i l s h a l e f o r m a t i o n s and p l a n s t o d r i l l one and 
p o s s i b l y two a d d i t i o n a l h o l e s . The p u r p o s e s f o r t h e c o r e -
d r i l l i n g program a r e t o e v a l u a t e s i t e s f o r f u t u r e i n - s i t u 
t e s t s and t o f u r t h e r d e l i n e a t e v a g u e l y - k n o w n o i l s h a l e 
d e p o s i t s . One o f t h e c o m p l e t e d h o l e s i s i n t h e P i c e a n c e 
B a s i n o f C o l o r a d o . The o t h e r c o m p l e t e d h o l e i s i n Wyoming. 
One o r two h o l e s a r e p l a n n e d i n U t a h . 

U. S. Bureau o f M i n e s C o n t i n u e s S t u d i e s o f " N i t r o f r a c i n g " 
f o r C r e a t i n g F r a c t u r e s i n O i l S h a l e F o r m a t i o n s (Page 12) 

I n i t i a l s u c c e s s w i t h t h e " N i t r o f r a c i n g " p r o c e s s t e s t s 
i n an Oklahoma l i m e s t o n e q u a r r y has e n c o u r a g e d t h e B u r e a u t o 



U. S. Bureau of Mines Continues Studies of " N i t r o f r a c i n g " , 
e t c . ... (Continued) 

continue the t e s t program and to plan formal t e s t s of the 
process i n o i l shale formations. 

A c t i v i t i e s of the United States Congress That Relate to O i l 
Shale (Page 18) 

The t r a n s c r i p t of the May 12, 1965 o i l shale hearings 
before the Senate Committee on Insular and I n t e r i o r A f f a i r s 
has j u s t been published. 

S e l e c t i o n of appointees to the Public Land Law Review 
Commission, of l i a i s o n o f f i c e r s , of the Advisory Council, 
and of evaluation and resources groups has been completed. 
The Commission i s ready to begin i t s 3-year study of the 
p u b l i c land laws. 

Colony Development Company (Page 21) 

Operations at the Colony Development Company s i t e are 
at a s t a n d - s t i l l . Although several t r i a l runs have been 
made at the prototype o i l shale r e t o r t i n g plant (and o i l 
produced), numerous process and mechanical problems have 
a r i s e n that require c o r r e c t i o n . 

I t appears that a delay of 4 to p o s s i b l y 6 months i s i n 
prospect f o r Colony's d e c i s i o n on moving to commercial s c a l e . 
Colony previously hoped to make t h i s d e c i s i o n by January of 
1966. 

O i l shale mining has been a b r i g h t spot to date i n 
Colony's operations. 

Denver Research I n s t i t u t e Announces Formation of the Center 
fo r Fundamental O i l Shale Research (Page 23) 

DRI, a department of the U n i v e r s i t y of Denver, announced 
i n November that i t had formed the Center for Fundamental 
O i l Shale Research. Three i n i t i a l sponsors (Shell Develop­
ment Company, TOSCO, and Acquitaine O i l ) each provide $20 MM 
per year f o r three years. The area and scope of the research 
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D e n v e r R e s e a r c h I n s t i t u t e Announces F o r m a t i o n o f t h e C e n t e r 
f o r F u n d a m e n t a l O i l S h a l e R e s e a r c h ( C o n t i n u e d ) 

program t o be u n d e r t a k e n i s p r e s e n t e d , and t h e c o n t r a c t 
p r o v i s i o n s w i t h DRI a r e d i s c u s s e d . 

A n v i l P o i n t s O i l S h a l e R e s e a r c h C e n t e r (Page 25) 

The f i r s t s t a g e o f t h e o r i g i n a l l y - a n n o u n c e d I n i t i a l 
Program a t A n v i l P o i n t s was t o have been c o m p l e t e d a t t h e 
end o f O c t o b e r 19 65. The p a r t i c i p a n t s i n t h e program have 
a g r e e d t o a s i x ^ m o n t h e x t e n s i o n t i m e , d u r i n g w h i c h t i m e t h e 
S t a g e I t e s t program w i l l c o n t i n u e . F o r r e f e r e n c e p u r p o s e s , 
t h e e n t i r e I n i t i a l Program i s p r e s e n t e d . 

Water f o r O i l S h a l e Development (Page 30) 

I n f a s t - m o v i n g d e v e l o p m e n t s , w a t e r s u p p l i e s f o r o i l s h a l e 
use a r e b e i n g o b t a i n e d b y a v a r i e t y o f methods. The methods 
by w h i c h w a t e r s u p p l i e s c an be o b t a i n e d a r e d i s c u s s e d , and 
t h e a c t i o n s by v a r i o u s companies a r e r e v i e w e d . Humble O i l 
and C o l o n y Development seem most a c t i v e i n t h e i r a c q u i s i t i o n 
o f w a t e r s u p p l i e s . 

N o t e s on E q u i t y O i l ' s I n - S i t u P r o j e c t i n O i l S h a l e (Page 41) 

E q u i t y O i l ' s i n - s i t u p r o c e s s f o r r e c o v e r y o f o i l from o i l 
s h a l e has been f i e l d t e s t e d . Dean George H i l l / o f t h e 
U n i v e r s i t y o f U^ah, p l a n s t o p r e s e n t a paper on t h i s work a t 
t h e n a t i o n a l m e e t i n g o f t h e ACS i n P i t t s b u r g h d u r i n g March o f 
1966. 

N o t e s on t h e Pyrochem P r o c e s s (Page 42) 

The Pyrochem C o r p o r a t i o n has s p o n s o r e d t e s t s o f t h e i r 
p r o c e s s a t B a t t e l l e M e m o r i a l I n s t i t u t e . A r e p o r t by B a t t e l l e 
t o t h e Pyrochem C o r p o r a t i o n i s p r e s e n t e d and d i s c u s s e d i n 
o u r n o t e s on t h i s p r o c e s s . 

O i l S h a l e M i n i n g (Page 46) 

T r e n d s i n l a r g e - t o n n a g e t r u c k h a u l a g e u n i t d e v e l o p m e n t s 
a r e r e v i e w e d , and s p e c i f i c d e v e l o p m e n t s d i s c u s s e d i n some 
d e t a i l . 
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Review of "The E f f e c t s of Overburden Pressure on O i l Shale 
During Underground R e t o r t i n g " by G. W. Thomas of S i n c l a i r 
O i l (Page 52) 

This t i m e l y paper, presented a t the S.P.E. meeting i n 
Denver, during October i s reviewed. Thomas presents obser­
v a t i o n s of o i l shale plugs which were r e t o r t e d under pressures 
of 2500 p s i g and a t temperatures to 1000°F. 

O i l Shale C i v i l A c t i o n Cases (Page 54) 

Si x new o i l shale c i v i l a c t i o n cases were f i l e d during 
the period of t h i s r e p o r t . Data on a l l 14 o i l shale c i v i l 
a c t i o n cases are reviewed. 

Sodium Mi n e r a l Occurrences i n the Green R i v e r O i l Shale 
Formation (Page 63) 

The recovery of soda ash from n a t u r a l sodium-bearing 
minerals i s a fast-growing i n d u s t r y i n the West. New, 
expensive Solvay-process p l a n t s are not being b u i l t f o r 
production of soda ash now that the lower-cost n a t u r a l sources 
have been developed. We review the data a v a i l a b l e on the 
occurrences of sodium minerals i n the Green Ri v e r o i l shale 
formation and d i s c u s s important c h a r a c t e r i s t i c s of the 
dep o s i t s i n d i f f e r e n t areas covered by the Green River f o r ­
mation . 

The O i l Shale Corporation (TOSCO) (Page 66) 

TOSCO i s b u i l d i n g a new research and engineering center 
near Denver, and i s ope r a t i n g a 1-ton/hour r e t o r t i n g p l a n t 
near Denver. Both f a c i l i t i e s are d i s c u s s e d . 

F o r e i g n O i l Shale (Page 68) 

Developments i n B r a z i l are of p a r t i c u l a r i n t e r e s t at 
t h i s time. B r a z i l has a new Decree Law a l l o w i n g c e r t a i n o i l 
shale reserves to be developed by p r i v a t e i n d u s t r y and to 
be used as raw m a t e r i a l f o r the production of petrochemicals. 
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F o r e i g n O i l S h a l e ( C o n t i n u e d ) 

The S o v i e t U n i o n has a g r e e d t o s u p p l y $90 MM a s a 
l o a n t o a B r a z i l i a n company (CIRB) f o r f i n a n c i n g a n o i l 
s h a l e g a s i f i c a t i o n f a c i l i t y . 

T a r S a n d s / B i t u m i n o u s Sands (Page 77) 

D e v e l o p m e n t s i n t h e S t a t e o f U t a h a r e o f i n t e r s t . 
T h a t s t a t e ' s Land B o a r d has d i r e c t e d i t s s t a f f t o r e j e c t 
and n o t r e c e i v e any new a p p l i c a t i o n s f o r a s p h a l t i c s a n d s 
l e a s e s on s t a t e - o w n e d l a n d . F o r o l d e r l e a s e s , t h e l e a s e 
f o r m i s t o be m o d i f i e d by an Addendum w h i c h w i l l p r o v i d e 
f o r a l e a s e t e r m o f 20 y e a r s . 

S h e l l O i l s e n t l e t t e r s t o o t h e r companies engaged i n 
i n - s i t u o p e r a t i o n s c a l l i n g a t t e n t i o n t o S h e l l ' s U. S. P a t e n t 
3,193,009 and o f f e r i n g t o g r a n t l i c e n s e s t o companies t h a t 
use t h e method. 

C o a l and L i g n i t e (Page 82) 

Companies w h i c h do r e s e a r c h u n der c o n t r a c t w i t h t h e 
O f f i c e o f C o a l R e s e a r c h a r e now b e g i n n i n g t o r e p o r t t h e i r 
r e s e a r c h r e s u l t s t o OCR. We r e v i e w i n t e r i m r e p o r t s t o OCR 
b y M. W. K e l l o g g Company ( c o a l g a s i f i c a t i o n p r o j e c t ) and 
by C o n s o l i d a t i o n C o a l Company (CO2 A c c e p t o r P r o c e s s ) . 

P r o p o s e d A c q u i s i t i o n o f C o n s o l i d a t i o n C o a l by C o n t i n e n t a l 
O i l Company (Page 94) 

We have d e v o t e d a s e p a r a t e c h a p t e r t o t h i s p r o p o s e d 
a c q u i s i t i o n o f t h e n a t i o n ' s s e c o n d - l a r g e s t c o a l company by 
a m a j o r o i l company. Emphasis has b e e n p l a c e d on t h e c o a l 
r e s e r v e s , c o a l r e s e a r c h and c o a l o p e r a t i o n s t h a t C o n t i n e n t a l 
p r o p o s e s t o a c q u i r e r a t h e r t h a n e m p h a s i z e t h e f i n a n c i a l 
d e t a i l s o f t h e p r o p o s a l . Reasons f a v o r i n g t h e a c q u i s i t i o n 
o f a c o a l company by an o i l company a r e d i s c u s s e d , and a 
l i s t i n g i s p r e s e n t e d t o show t h e i n t e r e s t s o f o t h e r o i l 
c ompanies i n c o a l . 





COMING EVENTS CONCERNING 
OIL SHALE AND RELATED FUELS 

( P e r i o d o f December 1965 - A p r i l 1966) 

D a t e E v e n t 

F e b r u a r y 6-9 A m e r i c a n I n s t i t u t e o f C h e m i c a l E n g i n e e r s 
58 N a t i o n a l M e e t i n g 
H i l t o n H o t e l 
D a l l a s , Texas 
Program H i g h l i g h t s 

F e b r u a r y 9 
Symposium 

O i l S h a l e and S h a l e O i l P r o c e s s i n g 
C. H. P r i e n , C h a i r m a n 

T. D. Nevens, Co-Chairman 
Denver R e s e a r c h I n s t i t u t e 

U n i v e r s i t y o f Denver, Denver, C o l o r a d o 

Some C o n s i d e r a t i o n s on t h e K i n e t i c s o f 
O i l S h a l e P y r o l y s i s 
V. Dean A l l r e d , M a r a t h o n O i l Company, 
L i t t l e t o n , C o l o r a d o 
P y r o l y t i c d e c o m p o s i t i o n d a t a f o r C o l o r a d o 
O i l S h a l e o v e r t h e range 350 - 1300°F 
a r e p r e s e n t e d , and e q u a t i o n s f o r t h e 
p y r o l y s i s r e a c t i o n s d e v e l o p e d . A mech­
a n i s m f o r t h e p r o d u c t i o n o f o i l and gas 
fr o m o i l s h a l e i s g i v e n 

Some T e c h n o l o g i c a l C o n s i d e r a t i o n s 
o f I n - S i t u O i l S h a l e R e t o r t i n g 
H a r o l d W. Sohns and H a r r y C. C a r p e n t e r 
U. S. Bu r e a u o f M i n e s , L a r a m i e , Wyo. 
Because o f i t s l o w p e r m e a b i l i t y , o i l 
s h a l e must be f r a c t u r e d i f i n - s i t u 
r e c o v e r y i s t o be s u c c e s s f u l . B o t h 
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Date Event 
conventional and unconventional (e.g. 
nuclear explosives) f r a c t u r i n g methods 
are discussed, as are the e f f e c t s of high 
pour point. The r e s u l t s o f laboratory 
studies are presented. 
C a t a l y t i c Hydrotreating of Shale O i l 
Coker D i s t i l l a t e 
Dale B. Benson, C a l i f o r n i a Research Corp. 
Richmond, C a l i f o r n i a , Lloyd Borg, 
Montana State Univ., Bozeman, Montana 
A study of denitrogenation and d e s u l f u r i -
z a t i o n of shale o i l and shale o i l coker 
d i s t i l l a t e by c a t a l y t i c hydrotreating. 
Twelve c a t a l y s t s were investigated, at 
hydrogen gas rates of 2500-7500 SFC/bbl. 
Optimum c a t a l y s t temp, was 825-875°F. 
H-Oil Upgrading of Shale O i l Feeds 
K. C. Hellwig, S. Feigelman, and S. B. 
A l p e r t , Hydrocarbon Research, Inc., 
Trenton, N. J . 
H - o i l i s a processing system which can 
economically upgrade a wide range of 
shale feeds containing high amounts of 
nitrogen, s u l f u r , oxygen, and inorganic 
s o l i d contaminants. Economic data are 
presented. 
P i p e l i n e Gas by H y d r o g a s i f i c a t i o n of 
Shale O i l 
Harry C. Carpenter and P h i l l i p L. 
Cottingham, U.S. Bureau of Mines, 
Laramie, Wyoming 
Crude gas-combustion shale o i l and pre-
hydrogenated shale o i l were hydrogasified 
to p i p e l i n e gas at 1000 psig, 900-1200'F, 
and space v e l o c i t i e s of 0.25 to 1.0. 

February 13-19 Society of Petroleum Engineers of AIME. 
Annual Meeting 
New York, New York 
Program not a v a i l a b l e . 
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D a t e E v e n t 

M a r c h 1966 A m e r i c a n C h e m i c a l S o c i e t y 
( T e n t a t i v e ) D i v i s i o n o f F u e l C h e m i s t r y 

P i t t s b u r g h , P e n n s y l v a n i a 
T e n t a t i v e Program i n c l u d e s : 
a. " F o s s i l F u e l s and A i r P o l l u t i o n " 

J . H. F i e l d , U. S. B u r e a u o f M i n e s 
b. " P y r o l y s i s R e a c t i o n s o f F o s s i l 

F u e l s " , 
R. T. E d d i n g e r FMC C o r p o r a t i o n 

A p r i l 15-16 C o l o r a d o S c h o o l o f Mines/A.I.M.E. 
T h i r d A n n u a l O i l S h a l e Symposium 
Denver, C o l o r a d o 
Program n o t a v a i l a b l e . 
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UNITED STATES GOVERNMENT 

U. S. BUREAU OF MINES: 

O i l Shale A c t i v i t i e s of the Laramie Petroleum Research Center 
of the United States Bureau of Mines 

For f i s c a l year 1966. the Bureau of Mines r e c e i v e d an 
a p p r o p r i a t i o n of about $3.3 MM to conduct i t s petroleum and 
o i l shale research program. From t h i s a p p r o p r i a t i o n , $1,284 MM 
has been a l l o c a t e d to the Laramie Petroleum Research Center to 
provide f o r research conducted at Laramie, and f o r o b s e r v a t i o n 
of work at the A n v i l Points O i l Shale Research Center. The 
research e f f o r t at the Laramie Center i s devoted about o n e - t h i r d 
to petroleum and about two-thirds to o i l shale. 

The research program at the Laramie Center i s developed 
through a p r o j e c t proposal system whereby research ideas are 
evaluated by Bureau o f f i c i a l s on the b a s i s of such f a c t o r s as 
pertinence to e s t a b l i s h e d p o l i c i e s , s c i e n t i f i c value, extent of 
i n t e r e s t i n r e s u l t s , t e c h n i c a l f e a s i b i l i t y and p o s s i b i l i t y of 
success. 

The major p r o j e c t s on which work has been authorized f o r 
f i s c a l year 1966 are: 

PETROLEUM EXTRACTION RESEARCH (Research i n three areas) 
1. C h a r a c t e r i s t i c s of r e s e r v o i r f l u i d s 
2. P r o p e r t i e s and c a p i l l a r y behavior of r e s e r v o i r 

rocks 
3. Engineering study of f i e l d s and production 

problems i n the W i l l i s t o n Basin 

PETROLEUM PROCESSING AND UTILIZATION (Four p r o j e c t s ) 
1. Crude o i l a n a l y s i s 
2. Composition and u t i l i z a t i o n of a s p h a l t 
3. Segregation and a n a l y s i s of hettroatom 

(S, N, and 0) compounds i n petroleum 
4. Synthesis, p u r i f i c a t i o n and p r o p e r t i e s of 

s u l f u r and n i t r o g e n compounds 
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O i l S h a l e A c t i v i t i e s o f t h e L a r a m i e P e t r o l e u m R e s e a r c h C e n t e r 
o f t h e U n i t e d S t a t e s B u r eau o f M i n e s ( C o n t i n u e d ) 

OIL SHALE CHARACTERISTICS ( F i v e g e n e r a l s t u d i e s ) 
1. O i l y i e l d s 
2. Rock p r o p e r t i e s 
3. Thermal p r o p e r t i e s 
4. O i l s h a l e c o m p o s i t i o n 
5. O i l s h a l e g e o c h e m i s t r y 

CONSTITUTION AND REACTIONS OF KEROGEN AND SHALE OIL 

CONVERSION OF OIL SHALE AND SHALE OIL 
1. L a b o r a t o r y p r o blems o f i n - s i t u r e t o r t i n g p r o b l e m s 
2. I n - s i t u r e t o r t i n g o f o i l s h a l e * 
3. Use o f n u c l e a r e x p l o s i v e s i n p r o c e s s i n g o i l s h a l e 
4. P h y s i c a l c h e m i s t r y o f o i l s h a l e 
5. O b s e r v a t i o n o f r e s e a r c h o p e r a t i o n a t A n v i l P o i n t s 
6. C o n v e r s i o n o f s h a l e o i l 

*The L a r a m i e C e n t e r i s i n v e s t i g a t i n g a c i d l e a c h i n g t e c h ­
n i q u e s and t h e u t i l i z a t i o n o f h i g h - v o l t a g e e l e c t r i c i t y a s means 
f o r c r e a t i n g o r i n c r e a s i n g p e r m e a b i l i t y i n o i l s h a l e f o r m a t i o n s 
The use o f an e l e c t r i c c u r r e n t t o f r a c t u r e o i l s h a l e has been 
s u r p r i s i n g l y s u c c e s s f u l i n b e n c h - s c a l e t e s t s a t L a r a m i e . T h i s 
" e l e c t r o l i n k i n g " t e c h n i q u e was t e s t e d r a t h e r i n f o r m a l l y i n an 
o i l s h a l e f o r m a t i o n n e a r Green R i v e r , Wyoming d u r i n g t h e summer 
and r e s u l t s i n d i c a t e d t h a t an e l e c t r o d e d i s t a n c e o f 50 f e e t i s 
w o r k a b l e . The L a r a m i e C e n t e r i n t e n d s t o c o n d u c t l a r g e r - s c a l e 
t e s t s o f t h e s e two methods o f c r e a t i n g f r a c t u r e s i n o i l s h a l e . 

U. S. Bureau o f Mines R e p o r t o f I n v e s t i g a t i o n s #6676 
e n t i t l e d Automated M o d i f i e d F i s c h e r R e t o r t s f o r A s s a y i n g O i l 
S h a l e and B i t u m i n o u s Sands, by A. B. Hubbard o f t h e L a r a m i e 
C e n t e r has j u s t been p u b l i s h e d . T h i s s u p p l e m e n t s two e a r l i e r 
p u b l i c a t i o n s ( R . I . #3977 and R . I . #44/7) by t h e Bureau on t h e 
d e v e l o p m e n t o f t h e F i s c h e r A s s a y method and d e s c r i b e s t h e 
a u t o m a t i o n o f t h e h e a t i n g c y c l e recommended f o r t h e a s s a y 
method. 
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Program f o r Core D r i l l i n g of Colorado, Wyoming and Utah O i l 
Shale by the U. S. Bureau of Mines 

P o t e n t i a l s i t e s f o r l a r g e - s c a l e i n - s i t u r e t o r t i n g 
experiments are being studied by the Bureau of Mines as a 
part of the planning of such experiments. The Laramie 
Petroleum Research Center has d r i l l e d two coreholes and 
plans to d r i l l at l e a s t one a d d i t i o n a l corehole to evaluate 
s i t e s f o r future i n - s i t u t e s t s , and to fur t h e r d e l i n e a t e 
vaguely-known o i l shale deposits. 

One of the coreholes was d r i l l e d i n a 40-acre s u b - d i v i s i o n 
i n Section 13, TIN, R98W, 6th PM i n Colorado. A second core-
hole was d r i l l e d on public land 30 miles north-northwest of 
the town of Green River, Sweetwater County, Wyoming Sec. 30, 
T23N, R107W. A t h i r d hole w i l l be d r i l l e d i n the Uinta Basin 
area of Utah at a s i t e not yet se l e c t e d . 

The Colorado hole reached a depth of 2600 f e e t . Essen­
t i a l l y - c o n t i n u o u s o i l shale was found, and core samples were 
obtained, s t a r t i n g from 950 feet below the earth's surface 
and extending to the bottom of the 2600 foot hole. S t r a t i g r a -
phic studies i n d i c a t e that the deposit may extend downward f o r 
an a d d i t i o n a l 600 f e e t . Lack of money, ( l a s t year's appro­
p r i a t i o n was exhausted), caused the hole to be terminated at 
the 2600 foot l e v e l . A f t e r coring and logging, the hole was 
capped. It i s quite l i k e l y that the hole w i l l be re-entered 
and deepened so that i t w i l l extend completely through the 
o i l shale formation. Preliminary data i n d i c a t e that the 
sampled s e c t i o n w i l l prove to have a high o i l y i e l d . Assays 
of the core and of c u t t i n g samples w i l l be con ucted l a t e r 
and published. 

The Materi Exploration Company of Upton, Wyoming completed 
the Wyoming corehole on November 4. No information concerning 
cores or cuttings from the Wyoming hole i s a v a i l a b l e . 

U. S. Bureau of Mines Continues Studies of " N i t r o f r a c i n g " f o r 
Increasing O i l and Gas Production and Providing Fractures f o r 
In-Situ Retorting of O i l Shale 

L. A. Eakin, project leader at the B a r t l e s v i l l e Petroleum 
Research Center informed Cameron and Jones that the B a r t l e s v i l l e 
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U. S. Bu r e a u o f M i n e s C o n t i n u e s S t u d i e s o f " N i t r o f r a c i n g " f o r 
I n c r e a s i n g O i l and Gas P r o d u c t i o n and P r o v i d i n g F r a c t u r e s f o r 
I n - S i t u R e t o r t i n g o f O i l S h a l e ( C o n t i n u e d ) 

C e n t e r i s c o n t i n u i n g i t s s t u d i e s o f t h e n i t r o f r a c i n g t e c h n i q u e 
r e p o r t e d i n o u r September 1, 1965 q u a r t e r l y r e p o r t . 

DuPont's EL389B l i q u i d n i t r o g l y c e r i n was used as t h e 
e x p l o s i v e i n t h e Bureau o f M i n e s ' work a t t h e l i m e s t o n e q u a r r y 
n e a r B a r t l e s v i l l e . T h i s p a r t i c u l a r e x p l o s i v e was i n t r o d u c e d , 
as a l i q u i d , i n t o c r a c k s formed by t h e p r i o r d e t o n a t i o n o f 
c o n v e n t i o n a l e x p l o s i v e s w h i c h had been p l a c e d i n each o f two 
s h a l l o w h o l e s d r i l l e d i n l i m e s t o n e n e a r t h e f a c e o f t h e q u a r r y . 
I t was f o u n d t h a t d e t o n a t i o n o f t h e t h i n f i l m o f t h e d e s e n s i ­
t i z e d n i t r o g l y c e r i n c o u l d be i n i t i a t e d . T h i s was e n c o u r a g i n g . 
L a t e r s h o t s and t e s t s a r e p l a n n e d w h i c h a r e t o be l o c a t e d 
f a r t h e r away from t h e q u a r r y f a c e . U l t i m a t e l y t h e t e s t i n g w i l l 
be t r a n s f e r r e d t o o i l s h a l e f o r m a t i o n s i n Wyoming. I t i s 
p o s s i b l e t h a t t h e n i t r o f r a c i n g and t h e e l e c t r o l i n k i n g t e c h n i q u e s 
w i l l be combined i n some o f t h e Wyoming t e s t s . Such t e s t s a r e 
t e n t a t i v e l y p l a n n e d f o r n e x t s p r i n g . 
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U. S. BUREAU OF LAND MANAGEMENT: 

Status of Bureau of Land Management Contests 359, 360, 361 and 
362 C h a l l e n g i n g V a l i d i t y of Unpatented O i l Shale Claims i n 
Colorado 

Reviewing past events, I n t e r i o r S e c r e t a r y U d a l l issued 
a Memorandum of I n s t r u c t i o n s dated A p r i l 17, 1964 and addressed 
to the D i r e c t o r of the Bureau of Land Management regarding the 
determination of r i g h t s to a l l outstanding unpatented o i l shale 
mining claims, This Memorandum of I n s t r u c t i o n s was reproduced 
i n the Appendix of our September 1, 1964 r e p o r t . On September 
8, 1964, the Colorado o f f i c e of the BLM i n i t i a t e d four BLM 
Contests (359, 360, 361, and 362) which challenged the v a l i d i t y 
of twelve s e l e c t e d t y p i c a l unpatented o i l shale mining claims 
i n G a r f i e l d County, Colorado. The contestees, name and l o c a ­
t i o n of claims involved, and the BLM charges i n each of these 
contests were presented i n our December 1, 1964 report, page 16. 
A pre-hearing conference f o r the four contests was h e l d i n 
Denver on March 9, 196 5 before Dent B. Dalby, Hearing Examiner. 
On A p r i l 12, 1965, John W. and Joan L. Savage f i l e d a duly 
executed q u i t c l a i m deed conveying a l l of t h e i r r i g h t , t i t l e 
arri i n t e r e s t i n the contested claims i n v o l v e d . On A p r i l 20, 
1965, the Union O i l Company f i l e d a document e n t i t l e d , "Declara­
t i o n of Abandonment, Relinquishment and Q u i t c l a i m Deed" r e l i n ­
q u i s h i n g t h e i r r i g h t s to the contested claims i n v o l v e d . On 
A p r i l 29, 1965 hearing examiner Dalby issued a D e c i s i o n which 
st a t e d that the p a r t i e s (contests 361 and 362) no longer have 
any i n t e r e s t i n the proceedings and the o i l shale mining claims 
i n v o l v e d were dec l a r e d n u l l and v o i d . 

BLM contests 359 and 360 are s t i l l a c t i v e and i n v o l v e 
the lands and p a r t i e s shown below. 

UNITED STATES OF AMERICA, 
Contestant 

v 

FRANK W. WINEGAR, 
Contestee 

SHELL OIL COMPANY, 
Intervenor 

COLORADO 3 59, i n v o l v i n g Mountain 
Boy Nos. 1, 6, and 7 p l a c e r mining 
claims, s i t u a t e d i n NE-1/4 Sec. 13 
N-l/2 NW-1/4, SE-1/4 NW-1/4, Lot 1 
and T r a c t 105 A. Sec.14; and E-l/2 
SW-1/4, Lots 2, 3, and T r a c t 105 B 
Sec. 14, T. 7 S., R97W, 6th PM, 
G a r f i e l d County, Colorado 
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S t a t u s o f Bu r e a u o f Land Management C o n t e s t s 359, 360, 361 and 
362 C h a l l e n g i n g V a l i d i t y o f U n p a t e n t e d O i l S h a l e C l a i m s i n 
C o l o r a d o ( C o n t i n u e d ) 

UNITED STATES OF AMERICA, : COLORADO 360, i n v o l v i n g t h e K. C. 
C o n t e s t a n t : S c h u y l e r Nos. 2 and 3, and H a r o l d 

: Shoup Nos. 1, 2, 3, and 4 p l a c e r 
v. : m i n i n g c l a i m s , s i t u a t e d i n t h e 

: NE-1/4 and NW-1/4 Sec. 24; S E - l / 4 , 
D. A. SHALE, INC., : N E - l / 4 , NW-l/4 and SW-l/4 Sec.23, 

C o n t e s t e e : T. 7 S., R97W, 6 t h PM, G a r f i e l d 
— C o u n t y , C o l o r a d o . 

On A u g u s t 24, 1965, h e a r i n g e x a m i n e r D a l b y i s s u e d an O r d e r 
w h i c h s t a t e d t h a t t h e p a r t i e s i n c o n t e s t s 359 and 360 have 90 
days f o r a d m i s s i o n s and f o r m o t i o n s f o r p r o d u c t i o n o f documents, 
and have u n t i l November 27, 1965 t o r e s p o n d t o a l l i n t e r r o g a ­
t i o n s . 

A se c o n d p r e - h e a r i n g c o n f e r e n c e w i l l be h e l d , b u t i t c a n n o t 
be h e l d d u r i n g t h e p e r i o d o f t h i s q u a r t e r l y r e p o r t . A t t h e 
t i m e o f t h i s w r i t i n g , no d a t e f o r t h e second p r e - h e a r i n g c o n ­
f e r e n c e has been s e t . 

C o n s u l t a t i v e Work o f t h e N a t i o n a l Economic R e s e a r c h A s s o c i a t e s , 
I n c . R e t a i n e d by I n t e r i o r t o A s s i s t i n P r e p a r a t i o n o f Bureau 
o f Land Management C o n t e s t P r o c e e d i n g s on O i l S h a l e C l a i m s 

As i s i n d i c a t e d by I n t e r i o r S o l i c i t o r B a r r y ' s l e t t e r o f 
September 7, 1965, a d d r e s s e d t o S e n a t o r A l l o t t and r e p r o d u c e d 
on t h e page t h a t f o l l o w s , I n t e r i o r has r e t a i n e d N a t i o n a l Econo­
m i c R e s e a r c h A s s o c i a t e s , I n c . t o a s s i s t i n t h e p r e p a r a t i o n o f 
c o n t e s t p r o c e e d i n g s on o i l s h a l e c l a i m s . 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SOLICITOR 
WASHINGTON. D C 20240 

5-46*8 

SEP 7 1965 

Hon. Gordon A l l o t t 
United States Senate 
Washington, D. C. 20510 

Dear Senator A l l o t t : 

This i s i n fu r t h e r reference to your l e t t e r of August 
18 concerning the c o n s u l t a t i v e work of the National 
Economic Research Associates, Inc. This firm has been 
retained to a s s i s t i n the preparation of contest pro­
ceedings on the o i l shale claims. 

We cannot make the r e s u l t s of i t s study a v a i l a b l e 
without jeopardy to the Government's a c t i o n i n these 
cases. When the proceedings are terminated, we w i l l 
give consideration to the p u b l i c a t i o n of any material 
prepared by our contractor. 

S i n c e r e l y yours, 

Frank J . Barry 
S o l i c i t o r 



SECRETARY OF THE INTERIOR: 

Rev i e w o f Remarks by S e c r e t a r y U d a l l B e f o r e t h e N a t i o n a l 
P e t r o l e u m R e f i n e r s A s s o c i a t i o n , W a s h i n g t o n , D. C. September 
21, 1965 

S e c r e t a r y U d a l l f i r s t d i s c u s s e d t h e m a r k e t f a c t o r s w h i c h 
w i l l i n f l u e n c e t h e f u t u r e demands f o r p e t r o l e u m p r o d u c t s . 
These f a c t o r s were l i s t e d a s : 

P e o p l e -- b y 1980 we may have 245 MM w i t h i n o u r b o r d e r s , 
and o v e r h a l f o f t h e p e o p l e w i l l be i n t h e age 
g r o u p t h a t consume t h e most s e r v i c e s and demand 
the most e n e r g y . 

L i q u i d F u e l s by 1980 t h e use o f l i q u i d p e t r o l e u m 
p r o d u c t s w i l l be a r o u nd 17-1/2 MM b a r r e l s / d a y . 

T r a n s p o r t a t i o n — t h i s i n d u s t r y w i l l p r o v i d e m a in hope 
f o r p e t r o l e u m s a l e s g r o w t h , b u t t e c h n o l o g y 
changes w i l l change t h e y i e l d s f r o m t h e p e t r o l e u m 
p r o d u c t b a r r e l and t h e r e v e n u e d e r i v e d f r o m i t . 

P e t r o c h e m i c a l s — m a n u f a c t u r e o f p e t r o c h e m i c a l s i s 
e x p e c t e d t o i n c r e a s e a t a r a t e f o u r t i m e t h a t 
o f o i l usage, b u t c o m p e t i t i o n i s e x p e c t e d from 
Europe and from J a p a n . 

L o o k i n g a t s o u r c e s o f s u p p l y , t h e r e i s a 200 b i l l i o n d o l l a r 
s t a k e i n v o l v e d i n r e c o v e r y o f heavy o i l s by t h e r m a l _in s i t u 
methods. A d d i t i o n s t o h y d r o c r a c k i n g c a p a c i t y w i l l i n c r e a s e 
s e v e n f o l d by 1970. 

U d a l l s t a t e d h i s b e l i e f t h a t b e f o r e 1980 t h e r i c h e r o i l 
s h a l e d e p o s i t s w i l l be c o m m e r c i a l l y d e v e l o p e d . A l s o , b e f o r e 
1980, p a r t o f t h e r e f i n e r y i n p u t s w i l l come from A p p a l a c h i a n 
c o a l . 

W i t h f u r t h e r development and p r o d u c t i o n t h e r e must a l s o be 
i n n o v a t i o n , c o n s e r v a t i o n and r e s t o r a t i o n . Smog w i l l be a 
p a r t i c u l a r p r o b l e m as w e l l as t h e p o l i c i n g t h e d i s p o s a l o f 
c o n t a m i n a t e d w a s t e s . 
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UNITED STATES CONGRESS: 

P u b l i c a t i o n by the Government P r i n t i n g O f f i c e of the O i l 
Shale Hearings of May 12 Before the Senate Committee on 
I n t e r i o r and Insular A f f a i r s 

The Government P r i n t i n g O f f i c e has j u s t published the 
t r a n s c r i p t of the o i l shale hearings of May 12, 1965, held 
before the Senate Committee on I n t e r i o r and Insular A f f a i r s . 

Senators A l l o t t , of Colorado, and Bennett, of Utah pre­
sented statements at these hearings urging the encouragement 
of p r i v a t e industry i n development of the o i l shale resource 
and urging a l s o that c e r t a i n areas of Federal o i l shale lands 
be made a v a i l a b l e f o r l e a s i n g . Captain L o v e l l , D i r e c t o r of 
the Naval Petroleum and O i l Shale Reserves, r e i t e r a t e d Navy's 
b e l i e f that development of an o i l shale industry i s necessary 
to assure the nation of an adequate supply of l i q u i d f u e l s f o r 
wartime requirements. Secretary Udall did not appear at the 
hearings, nor did he present a statement. Senator Jackson, 
who presided at the hearings, had previously stated that the 
purpose f o r the hearings was to give I n t e r i o r Department o f f i ­
c i a l s the opportunity to express the Administration's p o s i t i o n 
with regard to future private or government-controlled research 
and development work on o i l shale. 

A Proposal by Senator Douglas ( D - I l l . ) That Royalties on O i l 
Shale be Used to Pay Off the National Debt 

In a Senate speech l a t e i n October, Senator Paul Douglas 
noted that the o i l shale lands of Colorado, Utah and Wyoming 
contained petroleum worth p o s s i b l y $3 t r i l l i o n . A one-eighth 
r o y a l t y on the value of the federally-owned petroleum would 
amount to more than the present national debt of $322 b i l l i o n 
he i n d i c a t e d . Senator Douglas stated that he would introduce 
a B i l l , to be considered by Congress next year, c a l l i n g f o r 
such a r o y a l t y . 

The Public Land Law Review Commission 

The s e l e c t i o n of the members of the Public Land Law 
Review Commission and of the members of the Commission's 
Advisory Council, Chairman, Vice Chairman and S t a f f D i r e c t o r 
has been completed and the names of the appointees were 
presented i n the September 1, 1965 report. 

18 



The P u b l i c Land Law Review Commission ( C o n t i n u e d ) 

D u r i n g t h e p e r i o d o f t h i s 
t h e o f f i c e s o f t h e S e c r e t a r i e s 
D e f e n s e , t h e A t t o r n e y G e n e r a l , 
These F e d e r a l L i a i s o n O f f i c e r s 

r e p o r t , l i a i s o n o f f i c e r s f r o m 
o f I n t e r i o r , A g r i c u l t u r e , 
and o t h e r s were a p p o i n t e d , 
a r e : 

B a k e r , J o h n A. 
A s s i s t a n t S e c r e t a r y 
Department o f A g r i c u l t u r e 

C a r v e r , J o h n A., J r . 
Under S e c r e t a r y 
Department o f t h e I n t e r i o r 

F i s h e r , V i c t o r 
A s s i s t a n t A d m i n i s t r a t o r 
H o u s i n g & Home F i n a n c e Agency 

Mason, J o h n C. 
Deputy G e n e r a l C o u n s e l 
F e d e r a l Power Commission 

Moody, J o e E. 
Deputy A d m i n i s t r a t o r 
G e n e r a l S e r v i c e s A d m i n i s t r a t i o n 

N i e d e r l e h n e r , L e o n a r d 
A c t i n g G e n e r a l C o u n s e l 
Department o f D e f e n s e 

Ramey, James T. 
Commiss i o n e r 
A t o m i c E n e r g y Commission 

W e i s l , E dwin L. 
A s s i s t a n t A t t o r n e y G e n e r a l 
Department o f J u s t i c e 

I n o t h e r a c t i o n s , E l m e r F. B e n n e t t was named g e n e r a l 
c o u n s e l o f the Commission, R o b e r t F o s t e r , J r . was named 
d e p u t y s t a f f d i r e c t o r , N e a l D. N e l s o n was named c h i e f o f 
r e s o u r c e s g r o u p , and D e n n i s A Rapp was named c h i e f o f t h e 
e v a l u a t i o n g r o u p . 
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Review of "The O i l and Gas Industry's I n t e r e s t i n Land Lav 
Review Commission Study", Presented by Wayne N. A s p i n a l l , 
Chairman of the Public Land Law Review Commission, Before 
Rocky Mountain O i l and Gas A s s o c i a t i o n , Denver, Colorado, 
September 30, 1965 

Chairman A s p i n a l l indicated that the f i r s t work of the 
Commission w i l l be to determine what the law i s as i t a p p l i e s 
to various lands. The law, as i t applies to land, i s clouded 
by c o n f l i c t i n g statutes, and by j u d i c i a l and departmental 
i n t e r p r e t a t i o n s . The next work of the Commission w i l l be to 
determine the adequacy of the law and the problems bothering 
those seeking to use public lands. A f t e r thorough study, the 
Commission w i l l recommend changes and improvements i n the law. 

In studying the problems of pub l i c land use many diverse 
requirements w i l l be considered. These include the require­
ments of the m i l i t a r y , the e f f e c t s of imports and domestic 
mineral sources, t a r i f f s , quotas, proposed i n t e r n a t i o n a l 
commodity agreements and tax i m p l i c a t i o n s . 

A s p i n a l l stated that the rate of dep l e t i o n allowance might 
make the d i f f e r e n c e between an economical and uneconomical o i l 
shale industry i n competition with o i l obtained fron conven­
t i o n a l sources. 

A s p i n a l l a l s o indicated i n h i s address that he did not 
want the Public Land Law Review Commission to be responsible 
i n any way f o r holding up the development of an o i l shale 
industry i f such development were f e a s i b l e . He fur t h e r i n d i ­
cated that anyone who delays development of an o i l shale 
industry could p o s s i b l y be endangering t h i s nation's s e c u r i t y . 
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COLONY DEVELOPMENT COMPANY 

C o l o n y Development Company opened i t s c o m m e r c i a l - s c a l e 
r o o m - a n d - p i l l a r o i l s h a l e mine and i t s p r o t o t y p e (1000 t o n s 
s h a l e / d a y ) TOSCO p r o c e s s r e t o r t p l a n t f o r p u b l i c i n s p e c t i o n 
l a s t J u n e . S i n c e t h e p u b l i c s h o w i n g i n J u n e , C o l o n y ' s o p e r a ­
t i o n s have been c o n d u c t e d b e h i n d c l o s e d g a t e s . The company 
has c o n t i n u e d mine development, c o n d u c t e d some r e t o r t i n g t e s t s 
i n i t s p r o t o t y p e r e t o r t and i s now r e v a m p i n g t h e u n i t a f t e r 
t h e i n i t i a l t e s t s . 

R e t o r t i n g 

O p e r a t i o n s a t the C o l o n y s i t e on P a r a c h u t e C r e e k a r e 
p r e s e n t l y a t a s t a n d - s t i l l and most n o n - t e c h n i c a l p e r s o n n e l 
have been l a i d o f f . The t e c h n i c a l and m a n a g e r i a l s t a f f has 
r e t u r n e d t o C o l o n y ' s Denver o f f i c e t o p a r t i c i p a t e i n t h e 
r e d e s i g n o f t h e r e t o r t , e x p e c t e d t o r e q u i r e 3 t o 4 months. 

S e v e r a l new p e o p l e from S o h i o have j o i n e d t h e C o l o n y s t a f f 
These a r e Dan C. S t o l l , Manager o f E n g i n e e r i n g , James S. D a l t o n 
Manager o f O p e r a t i o n s and F. L. L i c h t e n f e l s , A s s i s t a n t t o 
Manager o f O p e r a t i o n s . A. F. L e n h a r t , v i c e p r e s i d e n t , e n g i n e e r 
i n g , and J o h n Whitcomb have r e t u r n e d t o t h e i r p o s t s w i t h The 
O i l S h a l e C o r p o r a t i o n . 

A l t h o u g h s e v e r a l r u n s have been made and o i l p r o d u c e d , 
numerous p r o c e s s and m e c h a n i c a l problems have a r i s e n t h a t 
r e q u i r e c o r r e c t i o n . The c e r a m i c b a l l s used as a h e a t c a r r i e r 
media i n t h e Tosco p r o c e s s a p p a r e n t l y a r e a m a j o r o p e r a t i n g 
(and c o s t ) problem owing t o b r e a k a g e and s t i c k i n g . A s p e c i f i c 
r e s e a r c h program on b a l l s i s t o be c o n d u c t e d d u r i n g the s h u t ­
down . 

O t h e r problems n o t o f a p r o c e s s n a t u r e have i n c l u d e d a 
r o c k s l i d e O c t o b e r 12 t h a t damaged s e v e r a l t r a i l e r s and 
v e h i c l e s and s e t t l i n g o f the f o u n d a t i o n o f t h e 1 9 0 - f o o t r e t o r t 
s t r u c t u r e . 

Whereas p r e v i o u s l y C o l o n y hoped f o r a d e c i s i o n on moving 
t o c o m m e r c i a l s c a l e by J a n u a r y 1966 i t would a p p e a r t h a t a 
d e l a y o f 4 - 6 months i s i n p r o s p e c t . 
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Mining 

O i l shale mining has been the b r i g h t spot to date i n 
Colony's operations. Equipment performance and mine output 
have exceeded expectations. Equipment manufacturers are being 
presented with s p e c i f i c a t i o n s f o r new and improved equipment 
by Colony's mining engineers, which, i f such equipment can be 
b u i l t , w i l l make a d d i t i o n a l improvements p o s s i b l e . Colony has 
now mined with i t s seven-man force more o i l shale than Union 
i n i t s 1-1/2 years of underground mining. 

Hugh Leach, Colony's vice president f o r mining, has 
returned to Cleveland C l i f f s Iron Company. t . A . Kauppila, 
formerly of Cleveland C l i f f s Iron i s Manager of Mining f o r 
Colony. 
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DENVER RESEARCH INSTITUTE 

F o r m a t i o n o f t h e C e n t e r f o r Fundamental O i l S h a l e 
R e s e a r c h a t Denver R e s e a r c h I n s t i t u t e 

The D e n v er R e s e a r c h I n s t i t u t e , a d e p a r t m e n t o f t h e 
U n i v e r s i t y o f Denver, announced on November 10, 1965, t h e 
f o r m a t i o n o f the C e n t e r f o r F u n d a m e n t a l O i l S h a l e R e s e a r c h . 
DRI had b e e n s o l i c i t i n g t h e s u p p o r t and t h e p a r t i c i p a t i o n 
o f i n d u s t r y i n t h e f o r m a t i o n o f t h i s C e n t e r f o r s e v e r a l y e a r s . 

A t h r e e - y e a r program i s p l a n n e d by t h e new C e n t e r f o r 
F u ndamental O i l S h a l e R e s e a r c h . Three i n i t i a l s p o n s o r s have 
been o b t a i n e d . They a r e t h e S h e l l Development Company, The 
O i l S h a l e C o r p o r a t i o n , and A c q u i t a i n e O i l C o r p o r a t i o n . E a c h 
p a r t i c i p a t i n g s p o n s o r w i l l p r o v i d e $20,000 p e r y e a r f o r t h r e e 
y e a r s . The p a r t i c i p a t i o n o f a t l e a s t t h r e e s p o n s o r s i s 
r e q u i r e d f o r s u c c e s s f u l a c c o m p l i s h m e n t o f t h e program. A d d i ­
t i o n a l s p o n s o r s may j o i n t h e program a t any t i m e , p r o v i d i n g 
t h a t each s p o n s o r , r e g a r d l e s s o f t h e d a t e on w h i c h i t becomes 
a c o - s p o n s o r , a g r e e s t o pay f o r each y e a r o f t h e program t h a t 
has been c o m p l e t e d . The U n i v e r s i t y o f Denver w i l l c o n t r i b u t e 
from i t s f u n d s each y e a r 10 p e r c e n t o f amounts c o n t r i b u t e d 
t h a t y e a r by s p o n s o r s , b u t t h e U n i v e r s i t y ' s c o n t r i b u t i o n w i l l 
n o t e x c e e d $20,000 pe r y e a r . 

The C e n t e r ' s r e s e a r c h program w i l l be d i r e c t e d by D r . J o s e f 
S c h m i d t - C o l l e r u s , s e n i o r r e s e a r c h s c i e n t i s t a t DRI. A T e c h n i c a l 
A d v i s o r y Committee composed o f s p o n s o r s ' r e p r e s e n t a t i v e s w i l l 
m o n i t o r t h e program. 

The a r e a and scope o f t h e r e s e a r c h p r o j e c t t o be u n d e r ­
t a k e n w i l l be b a s i c and f u n d a m e n t a l r e s e a r c h on o i l s h a l e and 
i t s d e r i v a t i v e s , i n c l u d i n g a s c i e n t i f i c i n v e s t i g a t i o n i n t o 
t h e f o l l o w i n g : 

(a) t h e c h e m i c a l n a t u r e o f t h e o r g a n i c 
m a t t e r p r e s e n t i n o i l s h a l e , i n c l u d i n g 
t h e m o l e c u l a r and p h y s i c o - c h e m i c a l s t r u c ­
t u r e t h e r e o f ; 

(b) t h e c h e m i c a l and p h y s i c a l r e l a t i o n s h i p s 
o f s u c h o r g a n i c m a t t e r t o the i n o r g a n i c 
m a t t e r p r e s e n t ; 
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at Denver Research I n s t i t u t e (Continued) 

(c) the chemical and p h y s i c a l mechanisms 
involved i n the decomposition of o i l shale, 
p a r t i c u l a r l y under the a c t i o n of heat 
(p y r o l y s i s ) ; 

(d) such r e l a t e d chemical and p h y s i c a l 
phenomena as may be of i n t e r e s t to and 
have an e f f e c t upon the foregoing. 

The main o b j e c t i v e of the project w i l l be the b a s i c and 
funadmental research enumerated above, as d i s t i n g u i s h e d from 
developmental and applied research having as i t s o b j e c t i v e 
the design of commercially u s e f u l processes and products. 
Sponsors w i l l be kept advised of the progress of the research 
p r o j e c t through the medium of the Technical Advisory Committee. 
The U n i v e r s i t y w i l l submit b r i e f q u a r t e r l y reports and a 
comprehensive annual report each year, during the progress of 
the project, to each sponsor s e t t i n g f o r t h the a c t i v i t i e s , 
f i n d i n g s and progress of the p r o j e c t . For a period of two 
years a f t e r communicating a p a r t i c u l a r research r e s u l t to 
sponsors, the U n i v e r s i t y w i l l not disseminate or p u b l i c i z e 
such r e s u l t without s p e c i f i c consent of the Technical Advisory 
Committee except i n f u r t h e r reports to sponsors. The 
Committee may, however, authorize p u b l i c a t i o n of any portions 
of the research r e s u l t s i n appropriate t e c h n i c a l journals or 
other media. 

A l l d i s c o v e r i e s or inventions w i l l be assigned to the 
U n i v e r s i t y . In the event that one or more sponsors i n d i c a t e s 
i n t e r e s t i n processing such discovery or inventions f o r patent, 
the U n i v e r s i t y may, at i t s option, assign i t s r i g h t to such 
invention to the sponsor or sponsors. Each sponsor w i l l be 
granted r o y a l t y - f r e e l i c e n s e to u t i l i z e any such invention as 
may be patented by the U n i v e r s i t y . 
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ANVIL POINTS OIL SHALE RESEARCH CENTER 

B r i e f Review 

The C o l o r a d o S c h o o l o f M i n e s R e s e a r c h F o u n d a t i o n 
l e a s e d t h e A n v i l P o i n t s f a c i l i t i e s from t h e Department o f 
I n t e r i o r i n May o f 1964. The F o u n d a t i o n t h e n c o n t r a c t e d 
w i t h Socony M o b i l O i l Company ( r e s e a r c h p r o j e c t manager) and 
w i t h Humble O i l , C o n t i n e n t a l O i l , Pan A m e r i c a n P e t r o l e u m , 
P h i l l i p s P e t r o l e u m and S i n c l a i r R e s e a r c h ( a l l " p a r t i c i p a n t s " ) 
f o r a n I n i t i a l Program f o r r e s e a r c h on o i l s h a l e . S t a g e I o f 
t h e I n i t i a l Program was t o r e q u i r e a p p r o x i m a t e l y 18 months f o r 
c o m p l e t i o n a t a c o s t e s t i m a t e d t o be $2 MM. S t a g e I I o f t h e 
I n i t i a l Program, i f u n d e r t a k e n , w i l l r e q u i r e a p p r o x i m a t e l y 18 
months f o r c o m p l e t i o n a t a c o s t e s t i m a t e d t o be $3 MM. 

S t a t u s o f t h e R e s e a r c h Program a t A n v i l P o i n t s 

The F i r s t S t a g e o f t h e I n i t i a l Program was t o have been 
c o m p l e t e d i n 18 months. I t s h o u l d have been c o m p l e t e d t h e r e ­
f o r e on November 1, 1965. I t a p p a r e n t l y has n o t been 
c o m p l e t e d . 

E. H. C r a b t r e e , d i r e c t o r o f t h e C o l o r a d o S c h o o l o f M i n e s 
R e s e a r c h F o u n d a t i o n , has i n f o r m e d Cameron and J o n e s , I n c . t h a t 
the p a r t i c i p a n t s i n the program have a g r e e d t o c o n t i n u e 
i n v e s t i g a t i o n s w i t h i n t h e F i r s t S t a g e o f t h e I n i t i a l Program 
r a t h e r t h a n go i n t o t h e Second S t a g e . A s i x - m o n t h p e r i o d has 
been a l l o w e d f o r c o n t i n u a t i o n o f t h e S t a g e I t e s t p rogram. 

G e n e r a l Developments a t A n v i l P o i n t s 

R o b e r t Reeder, a d m i n i s t r a t i v e manager a t t h e A n v i l P o i n t s 
O i l S h a l e R e s e a r c h C e n t e r has r e s i g n e d the p o s i t i o n . The 
C o l o r a d o S c h o o l o f Mines R e s e a r c h F o u n d a t i o n has named Emerson 
Kemp t o r e p l a c e Reeder. Kemp has been m i l l s u p e r i n t e n d e n t a t 
P e t r o t o m i c s i n C a s p e r , Wyoming. 

I n o r d e r f o r r e s e a r c h i n S t a g e I I o f t h e I n i t i a l Program 
t o be u n d e r t a k e n , i t would be n e c e s s a r y t o b u i l d a new l a r g e 
r e t o r t o r t o m o d i f y t h e e x i s t i n g No. 3 r e t o r t as i n d i c a t e d 
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General Developments at A n v i l Points (Continued) 

d e s i r a b l e from Results of Stage I. No new c o n s t r u c t i o n or 
m o d i f i c a t i o n work has been observed a t the s i t e . 

O u t l i n e of Stage I and Stage II of the I n i t i a l Program a t the 
A n v i l Points Center 

For reference purposes, an o u t l i n e of the I n i t i a l 
Program f o r o i l shale research at the A n v i l Points O i l Shale 
Research Center i s presented below. 

STAGE I 

1. A c t i v a t e the A n v i l Points F a c i l i t i e s as 
needed f o r Stage I. 

a. E s t a b l i s h A n v i l Points s t a f f . 
b. Modify, as necessary, e x i s t i n g No. 1 
(6 T/D) or No. 2 (25 T/D) p i l o t r e t o r t s , or 
both, to operate over the range of condi­
t i o n s necessary f o r Stage I i n v e s t i g a t i o n , 
and r e h a b i l i t a t e supporting f a c i l i t i e s . 
c. Crush and screen shale as needed. 

2. Perform small s c a l e p i l o t plant studies of 
r e t o r t i n g to i n v e s t i g a t e i t s o p e r a b i l i t y and to 
b e t t e r d e f i n e the importance of se v e r a l p o t e n t i a l 
operating and scale-up problems. 

a. Conduct studies with No. 1 or No. 2 
p i l o t r e t o r t , or both, to: 

(1) I n v e s t i g a t e the c r i t i c a l i t y of 
uniform gas d i s t r i b u t i o n and p a r t i c l e 
s i z e segregation. 
(2) I n v e s t i g a t e c r i t i c a l i t y of shale 
c l i n k e r i n g as i t r e l a t e s to shale r i c h ­
ness and ope r a t i n g c o n d i t i o n s . 
(3) I n v e s t i g a t e e f f e c t of shale p a r t i c l e 
s i z e and s i z e range. 
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(4) Make p r o c e s s v a r i a b l e i n v e s t i g a t i o n 
t o i n t e r r e l a t e e f f e c t s o f s h a l e r a t e , gas 
r a t e , a i r r a t e , d i l u t i o n gas r a t e , p a r ­
t i c l e s i z e and p a r t i c l e s i z e r a n g e . 
(5) I n v e s t i g a t e a d v a n t a g e s f o r p r e h e a t i n g 
a i r and d i l u t i o n g a s . 
(6) I n v e s t i g a t e t h e p r o b l e m o f d u s t 
c a r r y o v e r i n o i l p r o d u c t . 
(7) I n v e s t i g a t e e f f e c t o f c o o l i n g r a t e 
and n u c l e a t i n g a g e n t s on o i l m i s t f o r m a ­
t i o n and r e c o v e r y . 
(8) I n v e s t i g a t e r e c o v e r y o f o i l from 
o i l m i s t . 
(9) I n v e s t i g a t e a i r d i s t r i b u t i o n d e s i g n s . 

(10) I n v e s t i g a t e such o t h e r p r o b l e m s as 
may be i n d i c a t e d o r d e s i r a b l e . 
(11) E s t a b l i s h t h e o p e r a t i n g c o n d i t i o n s 
f o r l a r g e r s c a l e r e t o r t t o be used i n 
S t a g e I I . 

b. B u i l d and o p e r a t e m e c h a n i c a l models as 
needed t o p r o v i d e d e s i g n i n f o r m a t i o n f o r 
r e t o r t s c a l e - u p , f o r example, t o : 

(1) I n v e s t i g a t e e f f e c t s o f s h a l e f e e d 
s y stem d e s i g n on p a r t i c l e s i z e s e g r e g a t i o n . 
(2) I n v e s t i g a t e e f f e c t s o f gas d i s t r i b u t o r 
d e s i g n on s h a l e f l o w . 
(3) I n v e s t i g a t e e f f e c t o f gas d i s t r i b u t o r 
d e s i g n s on gas f l o w d i s t r i b u t i o n . 
(4) I n v e s t i g a t e e f f e c t o f s h a l e d r a w - o f f 
system on s h a l e f l o w . 

3. Make e n g i n e e r i n g and economic e v a l u a t i o n s as 
needed t o s u p p o r t development work. 
4. M i n i n g 

a. R eview e x i s t i n g m i n i n g f a c i l i t i e s ; r e p a i r 
e q u ipment as r e q u i r e d , s c r e e n and s e l e c t new 
o r improved equipment f o r mine. 
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b. Plan o p e r a t i o n of mine as needed f o r 
Stage I I . 
c. Mine small q u a n t i t i e s of shale i f and as 
needed f o r Stage I. 

STAGE II 
1. B u i l d new l a r g e r e t o r t or modify No. 3 
p i l o t r e t o r t ( p r e s e n t l y rated at 150 T/D) as 
i n d i c a t e d d e s i r a b l e from r e s u l t s of Stage I. 
Conduct r e t o r t s t u d i e s as needed to: 

a. I n v e s t i g a t e operating v a r i a b l e s . 
b. I n v e s t i g a t e shale feed and draw-off 
systems. 
c. I n v e s t i g a t e gas and a i r d i s t r i b u t o r 
systems. 
d. I n v e s t i g a t e o i l mist recovery systems. 
e. I n v e s t i g a t e such other problems as may 
be i n d i c a t e d or d e s i r a b l e . 

2. Continue small s c a l e r e t o r t i n g s t u d i e s as 
needed to support large p i l o t r e t o r t development. 
3. Continue mechanical model studies as and i f 
needed. 
4. Continue engineering and economic eva l u a t i o n s 
as needed. 
5. Purchase new equipment, i f needed, and 
operate mine to supply shale f o r l a r g e r e t o r t . 
6. Conduct mining research program, to i n c l u d e : 

a. I n v e s t i g a t e new and advanced equipment 
f o r d r i l l i n g , loading, e t c . 
b„ Experiment with new ex p l o s i v e s l i k e 
ammonium n i t r a t e to determine fragmen­
t a t i o n , throw, safety, e t c . 

7. Inv e s t i g a t e , as needed, methods and equipment 
f o r crushing and screening o i l shale. 
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UTAH OIL SHALE 

A c t i o n s o f t h e S t a t e Land Board C o n c e r n i n g O i l S h a l e L e a s i n g 

The U t a h S t a t e Land Board met on September 9-10, 1965, 
and f o r m a l l y a d o p t e d a new form o f o i l s h a l e l e a s e . T h i s new 
f o r m was p r e s e n t e d i n t h e A p p e n d i x s e c t i o n i n o u r September 1, 
1965 r e p o r t , b e g i n n i n g on Page A-128. 

j 
F o r t h o s e s e e k i n g t o amend t h e o l d e r o i l s h a l e l e a s e f o r m 

i n o r d e r t o e x t e n d t h e l e a s e term from 10 t o 20 y e a r s , a form 
e n t i t l e d " A p p l i c a t i o n t o Amend O i l S h a l e L e a s e " was p r e p a r e d 
b y t h e B o a r d . Upon r e c e i p t o f t h i s A p p l i c a t i o n t o Amend O i l 
S h a l e L e a s e , t h e S t a t e Land Board w i l l g r a n t t h e o i l s h a l e 
l e a s e terms now p e r m i t t e d . A copy o f the a p p l i c a t i o n f o r m i s 
p r e s e n t e d i n t h e A p p e n d i x s e c t i o n o f t h i s q u a r t e r l y r e p o r t on 
Page A-90. 
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WATER FOR OIL SHALE DEVELOPMENT 

G e n e r a l D i s c u s s i o n 

D u r i n g t h e period of t h i s report there has been consider­
able a c t i v i t y on the part of Colony Development Company, Humble 
Oil, and Red Canyon Corporation i n e f f o r t s to acquire i n d u s t r i a l 
w a t e r s u p p l i e s i n the o i l s h a l e areas of Colorado. I t i s 
i n t e r e s t i n g to n o t e t h e methods b y w h i c h water supplies f o r o i l 
s h a l e a r e b e i n g obtained or guaranteed. These methods are 
d i s c u s s e d i n some d e t a i l i n separate sections of t h i s chapter, 
but summarized b r i e f l y they include; 

1. The purchase, from p r i v a t e owners, of r e s e r v o i r 
f a c i l i t i e s and water r i g h t s r e l a t e d to the 
f a c i l i t i e s . 

2 S The agreement (by contract) to purchase water from 
a w a t e r conservation d i s t r i c t of the State of 
C o l o r a d o . 

3. The p a r t i c i p a t i o n i n the actual construction of 
r e s e r v o i r f a c i l i t i e s , with such p a r t i c i p a t i o n being 
i n c o n j u n c t i o n with the Bureau of Reclamation with 
a w a t e r conservation d i s t r i c t of the State. 

4. The organization of a r e s e r v o i r construction project, 
i n conjunction with a l o c a l community, through 
f o r m a t i o n o f a water conservation s u b - d i s t r i c t . 

The Bureau of Reclamation i s conducting f e a s i b i l i t y studie 
of w a t e r s u p p l y projects of i n t e r e s t to o i l shale developers. 
Two of t h e s e projects, the Bluestone and t h e West Divide, are i 
need of data regarding the amount of water which an o i l shale 
industry may r e q u i r e . Important features o f these projects 
are d i s c u s s e d i n t h i s chapter. The map w h i c h i s presented on 
t h e page t h a t f o l l o w s was p r e p a r e d m November by the s t a f f 
at the Grand Junction, Colorado o f f i c e of the Bureau of Recla­
mation to i l l u s t r a t e present and p o t e n t i a l r e s e r v o i r s from 
which M and I (Municipal and I n d u s t r i a l ) water supplies may be 
obtained. Notes of s p e c i a l i n t e r e s t have been added by 
Cameron and J o n e s , Inc. 
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P u r c h a s e , by Humble O i l , o f t h e S t i l l w a t e r R e s e r v o i r and 
C e r t a i n R e l a t e d F a c i l i t i e s L o c a t e d i n G a r f i e l d C o u n t y , 
C o l o r a d o 

Humble O i l has s t r e n g t h e n e d i t s o i l s h a l e w a t e r s u p p l y 
p o s i t i o n t h r o u g h t h e p u r c h a s e o f the w a t e r f a c i l i t i e s l i s t e d 
b e l o w . A memorandum o f agreement r e c o r d e d i n G a r f i e l d C o u n t y , 
C o l o r a d o , as page 543 o f the County R e c o r d e r ' s Book 362 
d i s c l o s e s t h a t Humble has p u r c h a s e d : 

1. The S t i l l w a t e r r e s e r v o i r as e n l a r g e d , b e i n g 
s t r u c t u r e number 430 d e c r e e d i n C i v i l A c t i o n 
number 999 i n D i s t r i c t C o u r t i n R i o B l a n c o , 
t o g e t h e r w i t h w a t e r r i g h t s awarded t o t h e 
r e s e r v o i r . The r e s e r v o i r i s l o c a t e d i n TIN, 
R 87 W, 6 t h P.M. 

2. The S t i l l w a t e r power p l a n t , w i t h r i g h t s t o 
300 f t - * w a t e r / s e c o n d from t h e S. F o r k o f the 
Wh i t e R i v e r f o r g e n e r a t i n g power. 

3. The S o u t h F o r k - P i c e a n c e p i p e l i n e , b e i n g 
s t r u c t u r e number 432 o f C i v i l A c t i o n 999, 
t o g e t h e r w i t h t h e r i g h t t o a p p r o p r i a t e 70 f t 3 
w a t e r / s e c o n d from the S. F o r k o f t h e Wh i t e 
R i v e r f o r d o m e s t i c , i n d u s t r i a l and o t h e r 
b e n e f i c i a l u s e s . 

4. A c l a i m f o r t h e s i t e o f a proposed w a t e r 
s t o r a g e r e s e r v o i r ( c a l l e d t he F o u r t e e n M i l e 
R e s e r v o i r ) t o be l o c a t e d i n t h e c h a n n e l o f 
F o u r t e e n M i l e C reek. 

R e c e n t M e e t i n g s o f t h e C o l o r a d o R i v e r Water C o n s e r v a t i o n 
D i s t r i c t B oard 

The C o l o r a d o R i v ? r Water C o n s e r v a t i o n D i s t r i c t , w h i c h 
w i l l be r e f e r r e d t o as the CRWCD, has brocd l e g a l powers 
v e s t e d t o i t by C o l o r a d o ' s 1937 S t a t e L e g i s l a t u r e , and o v e r ­
s e e s t h e de v e l o p m e n t o f w a t e r p r o j e c t s i n t h e d r a i n a g e b a s i n 
o f t h e C o l o r a d o R i v e r w i t h i n t h e S t a t e o f C o l o r a d o . The CRWCD 
Bo a r d met on s e v e r a l o c c a s i o n s d u r i n g t h e p e r i o d o f f i s 
r e p o r t . The s u b j e c t m a t t e r o f t h e meetings w i l l be d i s c u s s e d 
u n d e r s e p a r a t e h e a d i n g s w h i c h f o l l o w . 
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The B l u e s t o n e and West D i v i d e P r o j e c t s 

A m e e t i n g o f t h e CRWCD was h e l d a t DeBeque, C o l o r a d o on 
September 20 t o d i s c u s s t h e B l u e s t o n e p r o j e c t . The CRWCD 
a p p a r e n t l y had hoped t o l e a r n from i n d i v i d u a l and company 
r e p r e s e n t a t i v e s p r e s e n t t h e o w n e r s h i p o f i r r i g a t i o n l a n d s and 
o f o i l s h a l e l a n d s i n t h e DeBeque - Grand V a l l e y a r e a and t h e 
e s t i m a t e d w a t e r r e q u i r e m e n t s o f l a n d owners and o f t h e o i l 
s h a l e i n d u s t r y . Such i n f o r m a t i o n was n o t a v a i l a b l e f r o m t h o s e 
i n a t t e n d a n c e . The CRWCD was a t t e m p t i n g t o g e t t h e s e o w n e r s h i p 
and w a t e r - r e q u i r e m e n t s d a t a i n o r d e r t o p r o p o s e t o t h e Bureau 
o f R e c l a m a t i o n t h a t t h e p l a n s f o r t h e Una R e s e r v o i r o f t h e 
B l u e s t o n e p r o j e c t be changed t o i n c o r p o r a t e a d d i t i o n a l s t o r a g e 
f o r M and I w a t e r . The s i t e o f t h e p r o p o s e d Una R e s e r v o i r i s 
shown on t h e map. 

A November 2 m e e t i n g was h e l d by t h e CRWCD a t Glenwood 
S p r i n g s , C o l o r a d o , f o r f u r t h e r d i s c u s s i o n on l a n d o w n e r s h i p 
and w a t e r r e q u i r e m e n t s r e l a t e d t o t h e p r o p o s e d Una r e s e r v o i r on 
th e C o l o r a d o R i v e r and t o t h e West D i v i d e p r o j e c t w h i c h c o u l d 
s u p p l y h i g h - p u r i t y w a t e r from t h e C r y s t a l R i v e r . E a r l y i n 
O c t o b e r , and i n a n t i c i p a t i o n o f t h i s November 2 m e e t i n g , P h i l l i p 
S m i t h , S e c r e t a r y - E n g i n e e r f o r t h e CRWCD had m a i l e d a l e t t e r t o 
t h o s e o i l companies w h i c h he knew o r assumed owned o i l s h a l e 
l a n d s i n t h e a r e a . I n h i s l e t t e r , S m i t h s t a t e d t h a t T i t l e I I I 
o f t h e Water S u p p l y A c t o f 1958 ( P u b l i c Law 85-500, S.3910) 
p e r m i t s t h e Bureau o f R e c l a m a t i o n t o a l l o c a t e up t o 30 p e r c e n t 
o f t h e w a t e r s u p p l y t o m u n i c i p a l and i n d u s t r i a l (M & I ) u s e s . 
S m i t h a l s o a s k e d t h e companies f o r some e x p r e s s i o n f r o m them 
c o n c e r n i n g t h e i r e s t i m a t e d w a t e r r e q u i r e m e n t s f o r o i l s h a l e . He 
as k e d t h a t t h i s i n f o r m a t i o n be f u r n i s h e d t o t h e Bureau o f R e c l a ­
m a t i o n u s i n g t h e form l e t t e r w h i c h we r e p r o d u c e on page A-97 o f 
t h e A p p e n d i x . These e x p r e s s i o n s o f w a t e r r e q u i r e m e n t s would be 
used by t h e Bureau o f R e c l a m a t i o n i n t h e p r o j e c t f e a s i b i l i t y 
s t u d i e s now underway by t h e CRWCD and t h e Bureau o f R e c l a m a t i o n . 

A p p a r e n t l y , v e r y l i t t l e d a t a r e l a t i n g t o o i l s h a l e w a t e r 
r e q u i r e m e n t s were r e c e i v e d from the companies owning o i l s h a l e 
l a n d s . I t was c o n c l u d e d b y t h e CRWCD t h a t t h e Bureau o f 
R e c l a m a t i o n s h o u l d c o n t i n u e i t s f e a s i b i l i t y s t u d i e s o f t h e 
West D i v i d e p r o j e c t and s h o u l d c o n s i d e r s e p a r a t i n g t h e B l u e s t o n e 
p r o j e c t i n t o two p h a s e s . These phases w i l l b e : 

Phase I - The p o s s i b i l i t y o f c o n s t r u c t i n g t h e Mt. Logan 
r e s e r v o i r f a c i l i t y on Roan C r e e k , n o r t h o f 
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DeBeque, t o c o n t a i n 5000 a c r e f e e t as 
M and I w a t e r and 2500 a c r e f e e t as 
i r r i g a t i o n w a t e r . 

Phase I I - The p o s s i b i l i t y o f c o n s t r u c t i n g t h e Una 
r e s e r v o i r f a c i l i t y on t h e C o l o r a d o R i v e r 
n e a r DeBeque. T h i s r e s e r v o i r c o u l d c o n ­
t a i n a maximum o f 196,000 a c r e f e e t , o f 
w h i c h 22,500 must be c o n s i d e r e d as "dead 
p o o l " . Power g e n e r a t e d a t t h e f a c i l i t y 
c o u l d be used t o pump w a t e r v i a p i p e l i n e 
t o t h e Mt. Logan r e s e r v o i r . 

I t was m e n t i o n e d t h a t n e a r l y a l l o f t h e Una r e s e r v o i r 
s u p p l i e s o f M and I w a t e r c o u l d be a v a i l a b l e f o r o i l s h a l e 
d e v e l o p m e n t , and t h e Mt. Logan r e s e r v o i r c o u l d be e n l a r g e d 
t o 25,000 a c r e f e e t c a p a c i t y , i f d e s i r e d . The Bureau o f 
R e c l a m a t i o n w i l l c o n t i n u e t o seek e x p r e s s i o n s o f i n t e r e s t i n 
t h e s e p r o j e c t s from p o t e n t i a l u s e r s o f w a t e r and w i l l c o n t i n u e 
t o seek d a t a f r o m companies c o n c e r n i n g s p e c i f i c w a t e r r e q u i r e ­
ments. B e f o r e a c t u a l c o n s t r u c t i o n o f t h e Bureau o f R e c l a m a t i o n 
p r o j e c t s c o u l d b e g i n , f i r m c o n t r a c t s f o r p u r c h a s e o f M and I 
w a t e r w o u l d be r e q u i r e d o f p a r t i c i p a t i n g companies by t h e 
B u r e a u . The e s t i m a t e s r e q u e s t e d by t h e Bureau o f companies 
c o n c e r n i n g t h e i r e s t i m a t e d w a t e r r e q u i r e m e n t s a r e used o n l y 
f o r f e a s i b i l i t y s t u d i e s . 

The Q u a l i t y o f t h e Water Which C o u l d be F u r n i s h e d f r o m t h e 
Pr o p o s e d Una R e s e r v o i r and from t h e Pro p o s e d West D i v i d e 
P r o j e c t 

I t was s t a t e d a t t h e November 2 m e e t i n g o f the CRWCD t h a t 
t h e w a t e r s o f Roan Creek (Mt. Logan R e s e r v o i r s i t e ) and t h e 
w a t e r s o f t h e C o l o r a d o R i v e r (Una R e s e r v o i r s i t e ) c o n t a i n s u s ­
pended s o l i d s and d i s s o l v e d s o l i d s . D i s s o l v e d s o l i d s a p p r o a c h 
4000 parts/MM a t v a r i o u s t i m e s o f t h e y e a r . Water from t h e 
West D i v i d e p r o j e c t w o u l d be o f e x c e p t i o n a l p u r i t y , w o u l d 
g e n e r a l l y c o n t a i n d i s s o l v e d s o l i d s i n q u a n t i t i e s l e s s t h a n 
100 p.p.m. and would c o n t a i n p r a c t i c a l l y no suspended s o l i d s . 
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Humble O i l Company C o n t r a c t s w i t h C o l o r a d o R i v e r Water 
C o n s e r v a t i o n B o a r d f o r Unneeded I r r i g a t i o n Water f r o m t h e 
B l u e s t o n e P r o j e c t 

A c o n t r a c t b e t w e e n t h e C o l o r a d o R i v e r Water C o n s e r v a t i o n 
D i s t r i c t and Humble O i l Company was d i s c u s s e d a t an O c t o b e r 19 
m e e t i n g o f t h e CRWCD. The D i s t r i c t had f i l e d f o r w a t e r f o r 
the B l u e s t o n e p r o j e c t i n o r d e r t o e s t a b l i s h e a r l y r i g h t s t o 
th e w a t e r . I t was i n t e n d e d t h a t s u c h w a t e r s w o u l d be s u p p l i e d 
t o a r a b l e l a n d s by t h e Havemeyer C a n a l . 

When some o f t h e l a n d i n the d i s t r i c t w o u l d n o t q u a l i f y a s 
a r a b l e l a n d s s u i t a b l e f o r i r r i g a t i o n u n d e r r e c l a m a t i o n s t a n d a r d s , 
t h e amount o f w a t e r r e q u i r e d f o r t h e p r o j e c t l e s s e n e d . The 
CRWCD a p p r o v e d a c o n t r a c t w i t h Humble by w h i c h Humble p u r c h a s e d 
r i g h t s t o use some o f t h e w a t e r n o t now needed f o r i r r i g a t i o n . 
C r i t i c s c l a i m Humble o b t a i n e d w a t e r r i g h t s ahead o f o t h e r o i l 
s h a l e i n t e r e s t s , a c l a i m w h i c h t h e CRWCD r e j e c t s , s t a t i n g t h a t 
t h a t B o a r d w i l l s e l l w a t e r t o anyone w i l l i n g t o s i g n f i r m 
c o n t r a c t s . 

Humble O i l Company C o n t r a c t s f o r R i o B l a n c o R e s e r v o i r Water 

The C o l o r a d o R i v e r Water C o n s e r v a t i o n D i s t r i c t B o a r d a t an 
O c t o b e r 19, 1965 m e e t i n g a p p r o v e d a c o n t r a c t w i t h Humble O i l 
Company f o r t h e c o n s t r u c t i o n o f R i o B l a n c o R e s e r v o i r . The 
r e s e r v o i r s i t e i s i n d i c a t e d on t h e map p r e s e n t e d e a r l i e r i n 
t h i s c h a p t e r . The Board c h a i r m a n , A. A l l e n Brown, a s k e d t h a t 
a summary o f t h e terms o f t h e c o n t r a c t be g i v e n . The summary 
was as f o l l o w s : 

1. Humble pays a l l c o s t s f o r c o n s t r u c t i o n o f R i o 
B l a n c o R e s e r v o i r b u t can be r e i m b u r s e d f o r p a r t 
o f t h e c o s t s i f r e s e r v o i r i s used b y o t h e r s . 

2. Humble pays $15,000 per y e a r u n t i l 1980. 

3. The CRWCD r e s e r v e s 4/9 o f t h e r e s e r v o i r and 
Humble 5/9. 

4. I f CRWCD does n o t use i t s 4/9 o f r e s e r v o i r t h e n 
Humble can use i t . 

5. A t c o m p l e t i o n o f r e s e r v o i r Humble pays $100,000 x 
5/9 ( H u m b l e 1 t i n t e r e s t i s 5/9 o f t h e r e s e r v o i r ) . 
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Humble O i l Company C o n t r a c t s f o r R i o B l a n c o R e s e r v o i r Water 
( C o n t i n u e d ) 

6. Humble a s s i g n s t o t h e Bo a r d t h e r i g h t t o use down­
s t r e a m f a c i l i t i e s owned b y Humble. 

7. I f t h e S o u t h F o r k r e s e r v o i r s i t e p r o v e s t o be a 
b e t t e r s i t e , t h e d i s t r i c t w i l l t r a n s f e r t o t h e 
b e t t e r s i t e from the R i o B l a n c o s i t e . 

C o l o n y Development Company t o P a r t i c i p a t e i n C o n s t r u c t i o n o f 
Yeoman P a r k R e s e r v o i r as S o u r c e o f Water f o r O i l S h a l e 

The C o l o r a d o R i v e r Water C o n s e r v a t i o n D i s t r i c t B o a r d , a t 
i t s O c t o b e r 19 m e e t i n g a t Glenwood S p r i n g s , C o l o r a d o , d i r e c t e d 
i t s c o u n s e l t o e n t e r i n t o a c o n t r a c t w i t h C o l o n y Development 
Company f o r t h e c o n s t r u c t i o n o f Yeoman Park R e s e r v o i r . 

As i n d i c a t e d on o u r map, t h e r e s e r v o i r w i l l be l o c a t e d 
on E a s t B r u s h Creek, p r o v i d i n g t h e s i t e p r o v e s a c c e p t a b l e . 
C o l o n y hopes t o d e t e r m i n e t h e s u i t a b i l i t y o f t h e s i t e b e f o r e 
w i n t e r . The r e s e r v o i r w i l l h o l d 6,500 a c r e f e e t , o f w h i c h a 
maximum o f 500 a c r e f e e t may be used by t h e town o f E a g l e , 
C o l o r a d o . Gene Young, a d m i n i s t r a t i v e a s s i s t a n t f o r C o l o n y , 
i n d i c a t e d t h e c o s t o f w a t e r from t h i s f a c i l i t y w ould be $10 -
$15 p e r a c r e f o o t . 

A summary o f t h e terms o f the p r o p o s e d c o n t r a c t was g i v e n . 
The c o n t r a c t w i l l c o n t a i n t he f o l l o w i n g t e r m s : 

1. The c o n t r a c t l i f e w i l l be f i v e y e a r s 

2. C o l o n y w i l l pay $1,000 p e r y e a r 

3. C o l o n y p r o p o s e s t o pay a l l t h e ex p e n s e s 
o f f o r m i n g a s u b d i s t r i c t f o r c o n s t r u c t i n g 
the r e s e r v o i r . 

4. C o l o n y w i l l use i t s o i l s h a l e p r o p e r t i e s 
as c o l l a t e r a l f o r f i n a n c i n g , p r o p o s i n g t h a t 
w a r r a n t s w i l l be i s s u e d by t h e s u b d i s t r i c t 
w h i c h w i l l be s o l d . I f t h e w a r r a n t s a r e 
n o t a l l s o l d , C o l o n y w i l l p u r c h a s e t h e 
r e m a i n i n g o n e s . 
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C o l o n y Development Company t o P a r t i c i p a t e i n C o n s t r u c t i o n o f 
Yeoman P a r k R e s e r v o i r as S o u r c e o f Water f o r O i l S h a l e 
( C o n t i n u e d ) 

5. The s a l e o f w a t e r f r o m t h e u n i t w i l l r e p a y 
t h e w a r r a n t s . 

6. A p r o v i s i o n w i l l be i n c l u d e d i n t h e c o n t r a c t 
t o a l l o w t h e exchange o f w a t e r w i t h o t h e r 
w a t e r c o n s e r v a t i o n d i s t r i c t s o r s u b d i s t r i c t s . 

C o l o n y p r o p o s e s t o form a s u b d i s t r i c t w i t h i n a conven­
t i o n a l w a t e r c o n s e r v a t i o n d i s t r i c t and p r o p o s e s t o s e l l w a r r a n t s 
i n o r d e r t o f i n a n c e t h e f a c i l i t y . I f t h e w a r r a n t s do n o t s e l l , 
C o l o n y a g r e e s t o p u r c h a s e them. The method i s a c c e p t a b l e t o 
t h e CRWCD Boa r d and i s a l l o w e d u nder t h e l a w s w h i c h g o v e r n 
w a t e r c o n s e r v a t i o n d i s t r i c t s . 

G e n e r a l S t a t e m e n t s C o n c e r n i n g Water R e q u i r e m e n t s f o r O i l S h a l e 

Cameron and J o n e s , I n c . s t u d i e d t h e w a t e r r e q u i r e m e n t s f o r 
an o i l s h a l e i n d u s t r y a t t h e r e q u e s t o f t h e C o l o r a d o Water 
C o n s e r v a t i o n B o a r d . A r e p o r t by Cameron and J o n e s , I n c . t o 
t h e B o a r d 1/ was i s s u e d i n J u l y 1959 and i n d i c a t e d t h a t f o r a 
1,250,000 b a r r e l per day p l a n t , w a t e r consumed i n s h a l e o i l 
p r o d u c t i o n ( m i n i n g and r e t o r t i n g ) and r e f i n i n g w o u l d be 
114,000 a c r e f e e t p e r y e a r . 

Humble O i l Company, i n i t s a p p l i c a t i o n f o r an o i l s h a l e 
l e a s e t o S e c r e t a r y o f I n t e r i o r U d a l l , 1963, i n c l u d e d an e s t i m a t e 
o f t h e w a t e r r e q u i r e m e n t s f o r _in s i t u p r o d u c t i o n o f o i l from o i l 
s h a l e by a p r o c e s s t h a t u s e s s u p e r h e a t e d steam. Humble i n d i ­
c a t e d t h a t f o r a 100,000 b a r r e l p e r day in s i t u o p e r a t i o n t h e 
e s t i m a t e d w a t e r c o n s u m p t i o n would be 5,000,000 g a l l o n s per day 
p l u s 3,000,000 g a l l o n s per day consumed f o r h y d r o g e n a t i o n and 
c o k i n g , g i v i n g a t o t a l r e q u i r e m e n t o f 8,000,000 g a l l o n s p e r day. 
F o r a 1,250,000 b a r r e l per day u n i t t h i s w o u l d be 1,120,000 
a c r e f e e t p e r y e a r o f w a t e r consumed. 

1/ Water R e q u i r e m e n t s f o r O i l S h a l e 1960-1975, A S t u d y f o r t h e 
C o l o r a d o Water C o n s e r v a t i o n B o a r d , J u l y 1, 1959 
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Resume o f C o n d i t i o n s f o r A c q u i s i t i o n o f O i l S h a l e Water 
S u p p l i e s Through C o n t r a c t W i t h t h e C o l o r a d o R i v e r Water 
C o n s e r v a t i o n D i s t r i c t 

I n t h e A p p e n d i x s e c t i o n o f t h i s r e p o r t , pages A-91 
t h r o u g h A-96, we r e p r o d u c e i n f o r m a t i o n we have r e c e i v e d f r o m 
t h e C o l o r a d o R i v e r Water C o n s e r v a t i o n D i s t r i c t c o n c e r n i n g t h e 
method b y w h i c h i n t e r e s t e d companies may p a r t i c i p a t e i n t h e 
a c q u i s i t i o n o f i n d u s t r i a l w a t e r s u p p l y c l a i m s now f i l e d b y 
C o l o r a d o R i v e r Water C o n s e r v a t i o n D i s t r i c t . 

P r e s e n t e d on page A-96 i s a t a b l e showing t h e u n o b l i g a t e d 
w a t e r c l a i m s now f i l e d b y t h e CRWCD f o r w a t e r s u p p l i e s t h a t 
c o u l d be a v a i l a b l e t o companies f o r o i l s h a l e and i n d u s t r i a l 
u s e . The l o c a t i o n s o f t h e s t r u c t u r e s and f a c i l i t i e s f r o m 
w h i c h t h e u n o b l i g a t e d w a t e r s u p p l i e s c o u l d be o b t a i n e d a r e 
shown on th e map p r e s e n t e d on page A-95, 

The c o n t r a c t p r o v i s i o n s s u g g e s t e d by t h e CRWCD f o r 
a c q u i s i t i o n o f t h e u n o b l i c a t e d w a t e r s u p p l i e s a r e l i s t e d on 
pages A-93 and A-94. The p r o v i s i o n s s u g g e s t e d by t h e CRWCD 
i n c l u d e : 

a. The CRWCD g r a n t s an o p t i o n t o p u r c h a s e w a t e r 
s u p p l i e s 

b. The i n t e r e s t e d company advances a s p e c i f i e d 
sum a n n u a l l y t o a l l o w t h e CRWCD t o p e r f o r m 
due d i l i g e n c e , r e q u i r e d by t h e c o u r t s . 

c. I f t h e o p t i o n i s e x e r c i s e d t h e company ( o r t h e 
CRWCD) may c o n s t r u c t and o p e r a t e t h e f a c i l i t y 
s u b j e c t t o t h e company's c a l l f o r w a t e r . 
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1. Colony Development Company's contract with the U. S. Bureau 
of Reclamation f o r purchase of water from Green Mountain 
re s e r v o i r i s s t i l l i n Washington awaiting approval of the 
Department of I n t e r i o r . When f i n a l i z e d , a copy w i l l be 
presented i n t h i s quarterly report. 

2. The U.S.G.S. i s i n s t a l l i n g a water gaging s t a t i o n on 
Piceance Creek for Humble O i l . 

3. Getty O i l has f i l e d a revised claim to 48 f t 3 of water per 
second to be pumped over the Book C l i f f s f o r o i l shale use. 
The CRWCD opposes the f i l i n g . The D i s t r i c t ' s opposition i s 
due to the fac t that Getty i s attempting to keep a 1951 
date on the ap p l i c a t i o n , and i s asking that the point of 
dive r s i o n be moved 5 miles upstream. The new diversion 
point might jeopardize the f u l l development of the Una 
res e r v o i r . Counsel for the CRWCD was authorized at the 
October 19 meeting of the D i s t r i c t to work out a compromise 
with Getty. 

4. Himes D r i l l i n g Company has completed three of four holes 
at the Iron Mountain reservoir s i t e . 

5. Colony, Humble and Red Canyon Corporation are p a r t i c i p a t i n g 
i n the Bear Wallow reservoir project on Canyon Creek. The 
reservoir s i t e i s shown on the map. The newly-formed Red 
Canyon Corporation l i s t s John Savage, who i s prominent i n 
o i l shale land ownership, as an o f f i c e r . 

6. An agreement between Humble O i l , Colony Development and 
the Colorado River Water Conservation D i s t r i c t r e l a t i v e to 
the Azure Reservoir i s being drawn up. No data are a v a i l ­
able on terms of this agreement. 
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NOTES ON THE STATUS OF EQUITY OIL COMPANY'S 

IN-SITU PROJECT I N OIL SHALE 

E q u i t y O i l Company has been a c t i v e l y c o n d u c t i n g an i n -
s i t u o i l r e c o v e r y p r o j e c t ( i n o i l s h a l e ) f o r t h e p a s t y e a r . 
The p r o j e c t i s l o c a t e d a t T, 3S., R. 98W., 6 P 0M 0 n e a r 
B l a c k S u l p h u r C r e e k i n R i o B l a n c o C o u n t y , C o l o r a d o . H o l e s 
have been d r i l l e d i n what a p p e a r s t o be a 5 - s p o t p a t t e r n 
m e a s u r i n g 500 f e e t on a s i d e * 

R e c e n t (and f r a g m e n t a r y ) i n f o r m a t i o n we have r e c e i v e d 
i n d i c a t e s t h a t one w e l l i s a p p a r e n t l y pumping 30 b a r r e l s o f 
o i l p e r day. The o i l i s s a i d t o be a c l e a r c r u d e o f 41 
g r a v i t y . 

E q u i t y i s s a i d t o be c i r c u l a t i n g h o t methane between 
h o l e s 500 f e e t a p a r t , and t o have good c i r c u l a t i o n a t low 
p r e s s u r e s . P r e s s u r e s o f from 600 t o 800 p s i have been men­
t i o n e d , and t h e s e seem low enough t o i n d i c a t e t h a t some s u c ­
c e s s i s b e i n g a c h i e v e d i n c i r c u l a t i o n o f g a s e s . 

P r o f e s s o r George H i l l , o f t h e U n i v e r s i t y o f U t a h , who i s 
a s s i s t i n g m E q u i t y ' s p r o j e c t , has i n f o r m e d us t h a t t he 
p r o c e s s has been f i e l d t e s t e d and a p a t e n t f o r the p r o c e s s 
i s e x p e c t e d t o be i s s u e d w i t h i n s e v e r a l months. H i l l con­
f i r m e d t h a t t he o i l p r o d u c e d was o f 41 g r a v i t y , had a pour 
p o i n t o f -20°F, and t h a t 2/3 o f t h e l a b o r a t o r y F i s c h e r a s s a y 
y i e l d was o b t a i n e d . He s t a t e d a l s o t h a t e n g i n e e r i n g and 
dev e l o p m e n t work i s c o n t i n u i n g i n t h e f i e l d . 

H i l l i s p r e p a r i n g a t e c h n i c a l paper on t h i s p r o j e c t , and 
w i l l p r e s e n t the paper a t t h e n a t i o n a l m e e t i n g o f t h e A m e r i c a n 
C h e m i c a l S o c i e t y i n P i t t s b u r g h d u r i n g March o f 1966. 
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NOTES ON THE PYROCHEM PROCESS 

B r i e f l y reviewing past notes on t h i s o i l shale d i s t i l l a ­
t i o n method, the Pyrochem process was described i n d e t a i l i n 
the September 1, 1964 report. The process was patented 
(U. S. #3,106,521) i n October of 1963 by M. G. Huntington, an 
o f f i c e r of the Pyrochem Corporation. The patent claims are 
based on the r e c y c l i n g of hydrocarbon gases to a hydrocarbon 
cracker which y i e l d s hydrogen and elemental carbon. The flow 
sheet for the Pyrochem process was presented on page 70 of our 
September 1, 1965 report. The hydrogen i s recombined with 
o i l vapors to y i e l d hydrocracked l i q u i d products. I t i s 
claimed that l i q u i d y i e l d i s increased to 130 volume percent 
of F i s c h e r assay. C e r t a i n discrepancies i n the t h e o r e t i c a l 
m a t e r i a l balances and flowsheets of the patentee were d i s ­
cussed i n the October, 1963 q u a r t e r l y report. 

In September of 1965 we reported data then a v a i l a b l e con­
cerning batch-scale research on the Pyrochem process at 
B a t t e l l e Memorial I n s t i t u t e , the work being sponsored by the 
Pyrochem Corporation. Cameron and Jones, Inc. has r e c e n t l y 
received from J . H. Morgan, J r . , an o f f i c e r of the Pyrochem 
Corporation, a copy of the r e s u l t s of B a t t e l l e ' s laboratory 
work on the Pyrochem process. This report i s reviewed b r i e f l y 
on the pages that follow. 

Review of "A Laboratory Study of a Pyrochem Process for 
Converting O i l Shale to Stable Hydrocarbons", a Summary 
Report Writcen by James E. F l i n n of B a t t e l l e Memorial I n s t i ­
tute f o r M. G. Huntington of the Pyrochem.CQrporation 

The primary goal of t h i s exploratory research project was 
to confirm that a stable hydrocarbon l i q u i d product could be 
obtained from o i l shale by the Pyrochem process. Later 
o b j e c t i v e s of the project were to characterize any such pro­
duct obtained i n terms of d i s t i l l a t i o n data, color, s u l f u r and 
nitrogen content, and to obtain a volumetric y i e l d of hydro­
carbon l i q u i d which would equal or surpass the Fi s c h e r assay 
value. 

Thirteen experimental runs were made using a laboratory 
batch reactor of small s i z e . Only 60 to 75 grams of shale 
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R e v i e w o f "A L a b o r a t o r y S t u d y o f a Pyrochem P r o c e s s f o r 
C o n v e r t i n g O i l S h a l e t o S t a b l e H y d r o c a r b o n s " / e t c . ( C o n t i n u e d ) 

were used i n t h e i n d i v i d u a l t e s t s . The p r o d u c t h y d r o c a r b o n 
was a c l e a r , v o l a t i l e , low v i s c o s i t y s t a b l e l i q u i d , and con­
t a i n e d o n l y s m a l l amounts o f s u l f u r and n i t r o g e n . V o l u m e t r i c 
y i e l d s o f l i q u i d h y d r o c a r b o n from a l l e x p e r i m e n t s , e x c e p t t h e 
l a s t , were l e s s t h a n F i s c h e r a s s a y v a l u e . 

Reproduced on t h e pages t h a t f o l l o w a r e t h e d a t a f o r t h e 
f i n a l (and b e s t ) s e r i e s o f t e s t s made by B a t t e l l e d u r i n g t h e 
t e s t program and a d r a w i n g o f the Pyrochem b a t c h r e a c t o r 
s ystem used i n t h e t e s t s . F o r r e f e r e n c e p u r p o s e s , however, 
a copy o f t h e c o m p l e t e r e p o r t b y B a t t e l l e i s r e p r o d u c e d i n t h e 
A p p e n d i x , b e g i n n i n g on page A-98. 

Our c o n c l u s i o n s c o n c e r n i n g the Pyrochem p r o c e s s r e m a i n 
somewhat r e s e r v e d . A p p a r e n t l y , a s t a b l e h y d r o c a r b o n l i q u i d 
p r o d u c t o f low v i s c o s i t y b o i l i n g n e a r t h e g a s o l i n e range has 
been p r o d u c e d i n t h e s e t e s t s . No m a t e r i a l b a l a n c e o r c a r b o n 
b a l a n c e r e s u l t s have y e t been examined. A d d i t i o n a l r e s e a r c h 
i s o b v i o u s l y needed t o o b t a i n i n f o r m a t i o n and c l a r i f y t h e 
e f f e c t o f v a r i a b l e s i n f l u e n c i n g y i e l d and q u a l i t y and t o 
o b t a i n r e l i a b l e m a t e r i a l b a l a n c e s . 
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T A B L E 6. FINAL SERIES OF OIL-SHALE EXPERIMENTS 

Run: 629<a> 707 709(b> 713 

Operating Conditions 

Shale Assay, gal/ton 23. 0 39.3 23. 0 23. 0 
Shale Quantity, g 60 60 75 60 
Catalyst Quantity, g 90 90 90 90 
Shale Temperature, F 850 850 850 850 
Catalyst Temperature, F 700 700 700 700/850<c 

Pressure, psig 286 288 281 286 
Average Heating Rate, F /min 15 16 17 13 
Shale Preheat Temperature, F 341 343 368 427 
Total Run Time, min 192 134 200 210 
Total Hydrogen Flow/ ' cc/sec 8.8 16. 1 9. 2 8. 3 
Detector Flow (% of Total H 2 ) 5.4 3.6 0 0 

Product Data 

Volume Yield, cc 3. 9 5. 5 5. 1 5. 6 
% of Fischer Assay Volume 67. 5 56. 1 70. 9 97. 3 
Hydrocarbon Vapor Volume 

from Liquid N 2 Trap at 75 C, 
760 Mm Hg, cc 570 600 890 1080 

Color Water Nearly Nearly Yellow -
white water water darkened 

white white on standi: 

(a) The shale was mixed with an equal volume of clean 12/20 mesh sand for this run. 
(b) A borosilicate rod 11 mm in diameter was centered in the shale bed. 
(c) A 30-g portion was in the upper reactor zone at 700 F; the remaining 60 g of catalyst was mixed with the shale and was at 

850 F. 
(d) At 75 F, 1 atm. 

I N 



Reference Gas Line 

Pr. Regulator 

H, H 2 

+ 
l%He 

60s Collector 
Bottle 

Trap Bubbler Wet Test 
Meter 

F I G U R E 1. P Y R O C H E M B A T C H R E A C T O R S Y S T E M 
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OIL SHALE MINING 

Trends i n Large Tonnage Truck Haulage Units 

In a t a l k at the o i l shale symposium i n Denver l a s t 
A p r i l , Dr. T e l l E r t l advocated development of the t h i c k r i c h 
o i l shale i n the c e n t r a l part of the Piceance b a s i n by open 
p i t methods. With a thousand feet of overburden over two 
thousand fe e t of minable shale, the tonnages of overburden 
and of shale to be mined, and the requirement to mine o i l 
shale at record low costs pose problems of astronomical pro­
p o r t i o n s . While no s p e c i f i c equipment was discussed to do 
t h i s job, the marked trend i n the open p i t s to l a r g e r loading 
and haulage un i t s are i n d i c a t i v e that E r t l ' s views on the 
need f o r super-capacity equipment are shared by those engaged 
i n conventional mining operations. 

Unit Rigs Lectra-Haul M-120 boasts a 120-ton payload with 
engine options up to 1200 horsepower. This u n i t u t i l i z e s a 
d i e s e l - e l e c t r i c power generation system which d e l i v e r s e l e c ­
t r i c i t y to the t r a c t i o n motors which are b u i l t into the wheels. 
The photograph of the Lectra Haul presents the M-85, 85-ton 
model which i s very s i m i l a r i n appearance to the M-120. The 
a d d i t i o n a l capacity of the la r g e r u n i t i s achieved p r i n c i p a l l y 
by i t s 3 foot wider box. 

The KW Dart D6651 i s rated at 125 tons. Its novel rear 
dumping arrangement allows the rear wheels to be drawn forward 
during dumping as shown i n the photograph. 

The C a t e r p i l l a r prototype shown i n the photograph on the 
on the page that follows, was photographed negotiating a t i g h t 
60-foot diameter c i r c l e turn. It i s C a t e r p i l l a r ' s 100-ton 
Model 783 side dump. This truck i s powered by a 1000 horse­
power V-12 d i e s e l engine which turns a DC generator. This 
system provides power for the t r a c t i o n motors which are 
mounted i n l i n e i n the rear axle. 

The C a t e r p i l l a r 240-ton coal hauler shown i n a photo­
graph on a following page, serves as an i n d i c a t i o n of the 
p o s s i b l e s i z e of future-haulage equipment for open p i t (or 
large underground) o i l shale mines. Just as t h i s prototype 
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