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U.S. Bureau of Mines Test W e l l i n Piceance B a s i n F i n d s Simple-
Appearing F a u l t i s Complex; Water-logged 

A c o r e - h o l e was d r i l l e d i n September and October 1 9 7 5 , t o 
J,382 feet a mi l e west of the mouth of Ryan's Gulch i n the SW 1 / 4 
of the SE 1/4, S e c t i o n 3 1 , T1S, R97W by the Bureau of Mines. The 
l o c a t i o n s i n c e has been named F a u l t Draw. The w e l l encountered 
c o n s i d e r a b l e q u a n t i t i e s of both f r e s h and s a l i n e water i n the course 
of a study s e e k i n g a l o c a t i o n f o r an e x p e r i m e n t a l deep mine s h a f t . 
The w e l l was plugged back to 750 f e e t and completed as a f r e s h 
water w e l l f o r the Bureau of Land Management. 

The c o n t r a c t o r , B r i n k e r h o f f D r i l l i n g , moved i t s r i g t o a Horse 
Draw l o c a t i o n i n the NW 1/4 of the SW 1/4, S e c t i o n 2 9 , T1S, R97W, 
some two m i l e s away and i n mid-November was d r i l l i n g at a depth i n 
excess of 1400 f e e t . The work i s p r e p a r a t o r y to a Bureau of Mines 
e x p e r i m e n t a l mine i n the b a s i n . 

West R i v e r Study F i n a l Report Issued 

The North Dakota S t a t e Water Commission has p u b l i s h e d the 
f i n a l West R i v e r Area D i v e r s i o n Study f o r the l i g n i t e - r i c h s o u t h ­
west r e g i o n of the s t a t e . I t s c o n c l u s i o n and recommendations are 
e s s e n t i a l l y the same as the d r a f t v e r s i o n . (See June 197 5 S y n t h e t i c 
F u e l s ) . E x t e n s i v e background data have been i n c l u d e d i n 11 appendices. 
Copies are a v a i l a b l e from the North Dakota S t a t e Water Commission, 
St a t e O f f i c e B u i l d i n g , 9 0 0 East B o u l e v a r d , Bismarck, North Dakota, 
58505-

S i e r r a Club Granted E x t e n s i o n of Time t o Answer I n t e r i o r ' s U.S. 
Supreme Court P e t i t i o n i n Northern Great P l a i n s D i s p u t e 

The S i e r r a Club r e c e i v e d an e x t e n s i o n from Nov. 8 t o Dec. 3 , 
1975, to answer the I n t e r i o r Department's appeal of the f e d e r a l 
a p p e l l a t e c o u r t d e c i s i o n i n the Northern Great P l a i n s case. 

The A p p e l l a t e Court f a v o r e d the S i e r r a Club arguments i n a 2 - 1 
d e c i s i o n i s s u e d i n June 1975 case known as S i e r r a Club vs. Morton.(See 
pages 4-42 and A-34 in the September 1975 i s s u e ) . The e f f e c t of 
the s u i t has been to bl o c k p r i v a t e c o a l development and r e l a t e d 
f e d e r a l a c t i v i t y i n the r e g i o n u n t i l i t i s decided whether a r e g i o n a l 
e nvironmental impact statement i s needed. 

I t w i l l be at l e a s t mid-December before the Supreme Court w i l l 
d ecide whether t o hear the ap p e a l . I f i t does, a h e a r i n g date i s 
months away. The p h i l o s o p h y of a new j u s t i c e s ucceeding W i l l i a m 0. 
Douglas c o u l d be a key f a c t o r . 



I n t e r i o r has b a l k e d at the appeals court d i r e c t i o n t o prep a r e 
a r e g i o n a l EIS or show cause why i t s h o u l d n ' t . I t contends a c o u r t 
ordered r e g i o n a l EIS under the N a t i o n a l E n v i r o n m e n t a l P o l i c y Act 
would then be a p p l i c a b l e t o scores of development p r o j e c t s on the 
b a s i s of geography a l o n e . One would be o i l s h a l e . 

As a case i n - p o i n t , the S i e r r a Club i n November f i l e d s u i t i n 
C a l i f o r n i a o b l i q u e l y s e e k i n g a r e g i o n a l EIS as a p p l i c a b l e t o the 
proposed K a i p a r o w i t s power p l a n t I n southern Utah. C o a l g a s i f i c a ­
t i o n r e l a t e d p r o j e c t s In A r i z o n a and New Mexico and Utah would be 
a f f e c t e d by requirements f o r r e g i o n a l EIS, e s p e c i a l l y i n view of 
the r e g u l a t o r y q u e s t i o n s r a i s e d i n the C a l i f o r n i a s u i t . 

The f e d e r a l r o l e of making money a v a i l a b l e through i n c e n t i v e 
programs c o u l d a l s o be construed as a p p l y i n g t o a s y n t h e t i c f u e l s 
program i n the e a s t , t o o f f shore petroleum development and ot h e r 
endeavors i n which f e d e r a l a c t i o n i s on a " r e g i o n a l b a s i s . " The 
l i s t of imagined h o r r i b l e s i s e n d l e s s . 

At the moment there I s no i n d i c a t i o n the S i e r r a Club Great 
P l a i n s s u i t w i l l be s e t t l e d out of co u r t as suggested by Wyoming 
Gov. Ed H e r s c h l e r . He advocated the S i e r r a - C l u b and I n t e r i o r ob­
t a i n a co u r t s t i p u l a t i o n a l l o w i n g planned c o a l o p e r a t i o n s t o proceed 
w h i l e m a i n t a i n i n g the court i n j u n c t i o n on new developments. The 
u n o f f i c i a l p r o p o s a l has been greeted w i t h o f f i c i a l s i l e n c e . 

Meanwhile I n t e r i o r has all o w e d AMAX Coal Co. t o mine f e d e r a l 
c o a l under AMAX owned s u r f a c e at the B e l l e Ayr mine south of G i l l e t t e , 
Wyoming. S t r i c t e nvironmental s t i p u l a t i o n s were imposed by I n t e r i o r . 
I n t e r i o r noted AMAX i s not a p a r t y to the l a w s u i t , hence I t s opera­
t i o n s i n i t i a t e d p r i o r t o the l a w s u i t c o u l d continue from p r i v a t e t o 
f e d e r a l c o a l . 

I t i s p o s s i b l e the S i e r r a Club w i l l c h a l l e n g e the a c t i o n as 
a v i o l a t i o n of the court i n j u n c t i o n by I n t e r i o r . T h i s i n t u r n 
c o u l d open up the S i e r r a Club to l i t i g a t i o n by AMAX. 

( S y n t h e t i c F u e l s r e p o r t e d on the S i e r r a Club s u i t i n the 
September 1 9 7 3 , and subsequent i s s u e s . ) 

O f f - S i t e D i s p o s a l o f S p e n t S h a l e f r o m F e d e r a l L e a s e s F a c e s U p h i l l 
C l i m b i n C o n g r e s s 

I t w i l l take an act of Congress to get a p p r o v a l of o f f - s i t e 
spent o i l s h a l e d i s p o s a l f o r f e d e r a l p r o t o t y p e o i l s h a l e l e a s e s i n 
Colorado and Utah. The l o g i c a l man to Introduce such l e g i s l a t i o n 
on the House s i d e of Congress, Colorado's F o u r t h D i s t r i c t Rep. James 
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Johnson (R) has been r e l u c t a n t about i n t r o d u c i n g such a measure. 

Such l e g i s l a t i o n would need Johnson 5s a p p r o v a l i f not h i s 
s p o n s o r s h i p s i n c e the t r a c t f o r which o f f - s i t e d i s p o s a l a p p r o v a l 
i s b e i n g sought, T r a c t C-a, h e l d by G u l f and Standard of I n d i a n a , 
i s i n Johnson's d i s t r i c t . Such measures almost never pass over the 
a f f e c t e d member's o b j e c t i o n s . Even w i t h Johnson's endorsement, 
a b i l l s t i l l f a c e s d i f f i c u l t y i n the House. 

A b i l l probably would be a s s i g n e d t o the House I n t e r i o r 
Committee's Subcommittee on Mines and M i n i n g c h a i r e d by Rep. Patsy 
Mink, D-Hawaii. I n t e r i o r l e g i s l a t i o n has always had long g e s t a t i o n 
p e r i o d s . Johnson's b i l l i n t r o d u c e d more than two years ago t o amend 
the M i n e r a l L e a s i n g Act of 1 9 2 0 and a l l o w s t a t e s to use m i n e r a l 
lease r o y a l t i e s f o r needs i n a d d i t i o n t o roads and s c h o o l s o n l y r e ­
c e n t l y s u r f a c e d from the Mines and M i n i n g Subcommittee, wrapped i n 
a broader p i e c e of l e g i s l a t i o n t o amend f e d e r a l c o a l l e a s i n g laws. 
The l a t t e r narrowly a v e r t e d having the t w i c e vetoed s t r i p mine b i l l 
a t t a c h e d to i t i n a 2 1 - 2 0 committee vote Nov. 1 2 . 

An o f f - s i t e d i s p o s a l b i l l , S. 2 4 1 3 , has been I n t r o d u c e d i n the 
Senate by Sen. Henry M. J a c k s o n , D. Wash., but i t Is i n the House 
t h a t the measure w i l l face i t s toughest t e s t . 

P a r t i c i p a n t s i n both C-a and C-b f a v o r o f f s i t e d i s p o s a l a u t ­
h o r i z a t i o n In t h e i r PIceance B a s i n l o c a t i o n s . I t has been C-a 
sponsors, however, who have been l o b b y i n g f o r i t . They c o n s i d e r 
o f f - s i t e dumping of spent s h a l e and p i t mining overburden " e s s e n t i a l " 
to the economic v i a b i l i t y of t h e i r mining p l a n . 

Energy Companies Backing Off High BTU C o a l G a s i f i c a t i o n Programs as 
Cash Flow S h r i n k s and Expenses Soar; F u e l Gas P r o j e c t s Pushed 

While r e l u c t a n t t o announce i t p u b l i c l y , a number of f i r m s are 
b a c k i n g away from c o a l g a s i f i c a t i o n p r o j e c t s designed t o produce 
p i p e l i n e q u a l i t y gas. I n s t e a d , they are c o n c e n t r a t i n g e f f o r t s and 
i n c r e a s i n g l y l i m i t e d investment d o l l a r s on p r o j e c t s p r o m i s i n g a 
q u i c k e r r e t u r n . S u p p l i e r s of c o a l g a s i f i c a t i o n c a p i t a l are l o o k i n g 
w i t h i n c r e a s i n g i n t e r e s t at processes and l o c a t i o n s f o r manufacture 
of low-BTU gas p r i m a r i l y f o r serving-groups of s m a l l i n d u s t r i a l 
users who face p r o s p e c t s of w i n t e r shutdowns due t o i n t e r r u p t i o n s 
of n a t u r a l gas s e r v i c e . The s y n t h e t i c gas would be e x p e n s i v e , but 
be l e s s so than p i p e l i n e q u a l i t y s y n t h e t i c gas. S t i l l , sponsors 
of some proposed commercial g a s i f i c a t i o n p r o j e c t s p r e s e n t l y s e e k i n g 
FPC c e r t i f i c a t i o n have shown no s i g n s of reduced enthusiasm. 



In a r e l a t e d v e i n , an August memorandum to the Energy Resources 
C o u n c i l from the S e c r e t a r y of I n t e r i o r c o n t a i n s p e s s i m i s t i c a s s e s s ­
ments of the s t a t e of the a r t r e g a r d i n g h i g h BTU s y n t h e t i c gas. 

"The technology f o r p r o d u c i n g low/medium BTU s u l f u r - f r e e gases 
from c o a l and other s o l i d f u e l s i s e s t a b l i s h e d and the o p e r a t i o n of 
comnierical p l a n t s would i n t r o d u c e no unknown f a c t o r s . However, the 
c o n v e r s i o n and methanation of low/medium BTU gases to h i g h BTU gas 
i s s t i l l f a r from commercial... The e x i s t i n g t e c h n o l o g y t h a t c o u l d 
be employed i n the p r o d u c t i o n of low/medium BTU gas Is c u r r e n t l y 
a p p l i e d i n 14 commercial p l a n t s o u t s i d e the U n i t e d States...The 
p r o d u c t i o n of low/medium BTU gas i n v o l v e s a minimal t e c h n i c a l r i s k 
and time f o r implementation. 

"Technologies are a v a i l a b l e t o produce h i g h BTU gas from c o a l 
by appending s h i f t c o n v e r s i o n and methanation o p e r a t i o n s onto medium 
BTU g a s i f i c a t i o n f a c i l i t i e s . . . T h e s h i f t c o n v e r s i o n and methanation 
steps a l l e g e d l y have been proven f e a s i b l e d u r i n g i n s i g n i f i c a n t 
p e r i o d s of o p e r a t i n g time i n l a b o r a t o r y and p i l o t p l a n t t e s t s . To 
date, c a r e f u l , a p p r a i s a l s would probably r e v e a l t h a t t e c h n i c a l r i s k s 
c u r r e n t l y are abundant. 

"Coal g a s i f i c a t i o n and l i q u e f a c t i o n cannot become a p r a c t i c a l 
r e a l i t y u n t i l r e c o g n i z e d problems w i t h m a t e r i a l s are s o l v e d . " 

An attachment by the U.S. Bureau of Mines M e t a l l u r g y D i v i s i o n 
r e p o r t s t h a t experience w i t h the Hygas p i l o t p l a n t g a s i f i e r r e a c t o r 
shows "no s a t i s f a c t o r y m a t e r i a l now e x i s t s t o make p r e s s u r e v e s s e l s 
f o r the g a s i f i c a t i o n of c o a l . " I t a l s o contends t h a t "the t e c h ­
nology to make l a r g e p r e s s u r e v e s s e l s of h i g h temperature r e s i s t a n t 
m a t e r i a l s does not e x i s t . " 

A t l a n t i c R i c h f i e l d R e v i e w i n g P l a n s as N o r t h S l o p e D e v e l o p m e n t 
E x p e n d i t u r e s Mount 

Unseasonably heavy i c e n o r t h of P o i n t Barrow, A l a s k a , a p p a r e n t l y 
i s having r e p e r c u s s i o n s i n A t l a n t i c R i c h f i e l d Company's energy 
development e f f o r t s f a r d i s t a n t from the North S l o p e , i n c l u d i n g 
o i l s h a l e i n Colorado. 

The i c e delayed 25 barges and f o r c e d r e r o u t i n g of s u p p l i e s on 
22 o t h e r s . "The delay w i l l c ost A t l a n t i c R i c h f i e l d some money," 
ARCO chairman and c h i e f e x e c u t i v e o f f i c e r Robert 0. Anderson t o l d a 
s e c u r i t y analysts, meeting i n Houston Oct. 2 8 . "Probably $25 m i l l i o n 
to $30 m i l l i o n . While t h a t i s a great d e a l of c a p i t a l , i t w i l l 
add only t h r e e to f o u r percent to our t o t a l p r o j e c t e d investment 
at Prudhoe Bay now e s t i m a t e d at about $ 2 . 5 b i l l i o n through 1990." 



Prudnoe p r o d u c t i o n i s sc h e d u l e d t o b e g i n i n J u l y 1 9 7 7 - Mean­
w h i l e , the huge f i e l d o n l y r e p r e s e n t s c u r r e n t expense. R e g u l a t o r y 
r e s t r*i c t i o n s on the company's c a p i t a l - g e n e r a t i n g a b i l i t y and I n ­
f l a t i o n a r y e s c a l a t i o n of i t s c a p i t a l program are c a u s i n g the com­
pany t o r e v i e w i t s o v e r a l l p l a n f o r the 1 9 7 5 t o 1980 p e r i o d , 
Anderson s a i d . 

"As f a r as we are concerned, s e v e r a l p r o j e c t s have h i g h e s t 
p r i o r i t y — t h e North Slope of A l a s k a , our c h e m i c a l complex i n Hous­
ton and our U.S. e x p l o r a t o r y programs. We w i l l spend what we must 
to b r i n g these p r o j e c t s on stream as q u i c k l y as p o s s i b l e . At the 
moment,, a l l o t h e r p r o j e c t s are of lower p r i o r i t y . 

"Elsewhere we are upg r a d i n g e x i s t i n g o p e r a t i o n s , d e f e r r i n g 
e x p e n d i t u r e s where we can and f e e l we s h o u l d , r e v i e w i n g t h i n g s t h a t 
b e g i n t o lo o k uneconomic, and s e l l i n g o f f m a r g i n a l p r o p e r t i e s and 
a s s e t s In cases where we b e l i e v e the c a p i t a l can be b e t t e r put t o 
some o t h e r purpose." 

While not s p e c i f i c a l l y mentioned, o i l sands and o i l s h a l e 
c l e a r l y had t o be re-examined and d e f e r r e d because ARCO does not 
b e l i e v e t h a t s y n t h e t i c crude can be produced c o m p e t i t i v e l y near 
term from these s o u r c e s . 

ARCO I s a p a r t n e r I n f e d e r a l p r o t o t y p e o i l s h a l e l e a s e C-b 
and I s o p e r a t o r of the Colony c o n s o r t i u m on the Dow p r o p e r t y n o r t h 
of Grand V a l l e y , C o l o r a d o . Commercial development p l a n s f o r the 
l a t t e r were postponed i n October, 197^ {see page 2-46 in December 
197 4 issue) and the d r a f t d e t a i l e d development p l a n f o r C-b, i n ­
d i c a t e s a d e c i s i o n on commercial p l a n t c o n s t r u c t i o n i s s t i l l y e a r s 
away (see page 2-46). ARCO t u r n e d C-b management over t o S h e l l O i l 
In June. 

NOTICE 

E x t r a c o p i e s o f the cummulative 
annual i n d e x t o S y n t h e t i c F u e l s 
w i l l be a v a i l a b l e i f we a r e n o t i ­
f i e d by January 10, 1976. 



C a n a d i a n C o a l I n t e r e s t I n c r e a s i n g as D oubts Grow Over Amount and 
A v a i l a b i l i t y o f N o r t h S l o p e Gas R e s e r v e s 

Canadians are t a k i n g a f r e s h look at t h e i r western c o a i r e s o u r c ­
es because of doubts about the amount of n a t u r a l gas i n the A r c t i c 
and when i t might reach the market. A recent Canadian government 
announcement i n d i c a t e s there might be only a t e n t h of the n a t u r a l gas 
i n the Mackenzie D e l t a as f i r s t supposed. A v a i l a b i l i t y of c o a l from 
U.S. s u p p l i e r s i s u n c e r t a i n . 

A l b e r t a c o a l i s g e t t i n g renewed a t t e n t i o n w i t h the apparent 
b l e s s i n g of the p r o v i n c i a l government. The A l b e r t a Energy Resources 
Conservation Board may be i n the process of c o i n i n g a new term, 
"synfeed." Coal i s widely seen as feedstock f o r s y n t h e t i c f u e l 
chemical and f e r t i l i z e r p l a n t s . ERCB member G.J. DeSorcy t o l d the 
Western Canada F e r t i l i z e r A s s o c i a t i o n the board t h i n k s e i g h t new 
ammonia p l a n t s w i l l be b u i l t i n the province by the end of the cen­
t u r y . Two w i l l be designed e x c l u s i v e l y f o r c o a l . The p l a n t s w i l l 
not come on stream u n t i l the 1 9 9 0 's. Revised estimates of A l b e r t a 
r e c o v e r a b l e c o a l d e p o s i t s are 1 .2 b i l l i o n tons, 370 m i l l i o n tons 
of I t recoverable by surface mining. Mountain c o a l beds, w h i l e 
subject to s t r i p mining, are only about 4 f e e t t h i c k . New t e c h n o l ­
ogy i s probably necessary. 

U.S. G e o l o g i c a l S u r v e y Updates " C o a l R e s o u r c e s o f The U n i t e d S t a t e s " 
t o J a n u a r y 1, 197 4; A 2_3 P e r C e n t I n c r e a s e C i t e d S i n c e 1969 

Increased g e o l o g i c mapping, e x p l o r a t i o n and study by the U.S. 
G e o l o g i c a l Survey has r e v i s e d estimated c o a l r e s e r v e s to 3 , 9 6 8 b i l ­
l i o n short tons. The work by Paul A v e r i t t c i t e s 1 , 7 3 1 b i l l i o n tons 
i d e n t i f i e d and 2 , 2 3 7 b i l l i o n tons as h y p o t h e t i c a l to depth of 6 , 0 0 0 
f e e t . The c o a l s are c l a s s i f i e d by rank, t h i c k n e s s of overburden, 
degree of r e l i a b i l i t y of estimates and t h i c k n e s s of beds i n 21 s t a t e s 
(about 60 per cent of the t o t a l i d e n t i f i e d tonnage). 

The c l a s s i c work, the f i r s t e d i t i o n of which was p u b l i s h e d i n 
1 9 6 5 , i s taken from approximately 1 , 5 0 0 d e t a i l e d USGS r e p o r t s . I t 
notes c o a l resources"... do have l i m i t s . In the e x t e n s i v e l y mined 
easte r n c o a l f i e l d s , new areas c o n t a i n i n g t h i c k beds of high-rank 
and h i g h - q u a l i t y are becoming i n c r e a s i n g l y d i f f i c u l t to l o c a t e . " 

The r e p o r t i n c l u d e s the usual maps, ch a r t s and t a b l e s and an 
expanded b i b l i o g r a p h y . 
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C o l o r a d o S c h o o l o f M i n e s S c h e d u l e s S p e c i a l E n g i n e e r i n g P r o g r a m s o n 
S h a l e O i l P r o d u c t i o n , P r o p e r t i e s and U t i l i z a t i o n 

A one-week s h o r t course on "Shale O i l : I t s P r o d u c t i o n , 
P r o p e r t i e s and U t i l i z a t i o n , " has been s c h e d u l e d at C o l o r a d o School, 
of Mines, Golden, the week of January 5 , 1 9 7 6 . 

The up-to-date I n t r o d u c t i o n t o o i l s h a l e and s h a l e o i l Is f o r 
managers, e n g i n e e r s , e c o n o m i s t s , and s c i e n t i s t s i n I n d u s t r y , 
academia,government. L e c t u r e r s are Dr. P h i l D i c k s o n , head of the 
Department of Chemical and P e t r o l e u m - R e f i n i n g E n g i n e e r i n g ; Dr. V i c 
Yesavage, a s s i s t a n t p r o f e s s o r of c h e m i c a l and p e t r o l e u m - r e f i n i n g 
e n g i n e e r i n g and Dr. Mark Atwood, manager of l a b o r a t o r i e s f o r The 
O i l Shale C o r p o r a t i o n . N i n e t e e n persons a t t e n d e d a s i m i l a r c o u r s e 
i n August, 1 9 7 5 - T u i t i o n i s $ 3 5 0 . 

C o l o r a d o R e l e a s e s P r o p o s e d S u r f a c e M i n e L a n d R e c l a m a t i o n R u l e s a n d 
R e g u l a t i o n s A f f e c t i n g C o a l and O t h e r M i n e r a l s 

S t r i n g e n t s u r f a c e mine l a n d r e c l a m a t i o n r u l e s and r e g u l a t i o n s 
a f f e c t i n g e x t r a c t i o n of c o a l , sand, g r a v e l , q u a r r y aggregate and 
l i m e s t o n e were p u b l i s h e d I n November by the C o l o r a d o Department of 
N a t u r a l Resources. A p p l i c a b l e t o a l l l a n d s , they s p e c i f y r e v e g e t a -
t i o n d e n s i t y , f i l i n g of r e c l a m a t i o n p l a n w i t h mine p e r m i t a p p l i c a ­
t i o n , newspaper p u b l i c a t i o n , p u b l i c h e a r i n g s , annual r e p o r t s , maps 
r e c l a m a t i o n performance s t a n d a r d s on water p o l l u t i o n , d r a i n a g e , 
t o p s o i l i n g , f e n c i n g and performance bonds s u f f i c i e n t t o f i n a n c e 
r e c l a m a t i o n i n case of d e f a u l t . A d d i t i o n a l r e g u l a t i o n s p e r t a i n i n g 
to o i l s h a l e and o t h e r m i n e r a l s are b e i n g d r a f t e d . 

S h e l l H a l t s Work on I n S_itu P r o c e s s ; More C o n v e n t i o n a l A p p r o a c h i s 
More E c o n o m i c Now 

S h e l l O i l Co. has h a l t e d work on i n s i t u r e c o v e r y of o i l from 
s h a l e a f t e r p a t e n t i n g (see page 2-34 September 1975 issue) i t s p r o ­
cess f o r u s i n g hot f l u i d s t o r e t o r t the s h a l e I n p l a c e . 

S h e l l b e l i e v e s the p r o c e s s i s t e c h n i c a l l y o p e r a b l e but "we 
don't b e l i e v e the time has a r r i v e d when t h a t ' s the t h i n g t o do...a 
more c o n v e n t i o n a l approach i s more economic," a S h e l l o f f i c i a l r e ­
p o r t s . S h e l l a n t i c i p a t e s the time i s coming when i t w i l l not be 
economic t o mine and p r o c e s s a h a l e above ground. I n s i t u f i e l d 
t e s t s which have been underway at v a r i o u s times f o r 10 y e a r s have 
been h a l t e d . 



w M N 

0 ® 
T i 

U © © 
M 0 U 

YAM PA 
FIELD 

Steamboat \ 
Springs ( 

H 
LOWER WHITE RIVER 

. .-. FIELD 
DAUFORTH 

HILLS 
FIELD [3 Grace. 

. *~| 

r 
. PICEANCE 

BASIN 
~*-±r~J OIL 
/ ••• SHALE 

E L o 
Rifle 

o 
Glenwood 

Springs 

r 
M 

Grand 
° Junction 

Pittsburgh 8k Midway 

© Energy Fuels 

© Peabody 

© Empire Energy 

Consolidation 

© Kemmerer 

© Peabody 

© Kerr - McGee 

© Utah International 

\ 
s 

F i g u r e 1. N o r t h w e s t C o a l A c t i v i t y a Booming R e a l i t y D e s p i t e F e d e r a l 
C o a l L e a s i n g M o r a t o r i u m ; Not A f f e c t e d by N o r t h e r n G r e a t 
P l a i n s I n j u n c t i o n 

A - 8 



S P E C I A L F E A T U R E 
NORTHWEST COLORADO COAL ACTIVITY APPEARS 
ONLY A PRELUDE TO EXPANSION 

In 1974, a U.S. Bureau of Minos report 
( S p e l t z ) estimated the s t r i p p a b l e c o a l 
reserves i n the Danforth H i l l s c oal f i e l d 
a l o n ^ the Moffat and Rio Blanco county 
l i n e i n northwest Colorado at 163.8 m i l l i o n 
t on s. 

A 1975 d r a f t environmental impact s t a t e ­
ment on f i v e planned coal developments i n 
the area notes " The W.R. Grace Co. 
lease area i t s e l f , j u s t a small part of 
the Danforth H i l l s c o a l f i e l d , has 165 
m i l l i o n tons that the company plans to 
mine by surface methods." 

That i s one measure of the emerging coal 
a c t i v i t y and energy p o t e n t i a l of northwest 
Colorado (see Figure 1), an area r e c e i v i n g 
increased a t t e n t i o n i n the wake of the 
Northern Great P l a i n s dispute (see Syn-
t h e t i c F u e l s , page 4-42, September 1975 
i ssue). 

The study region covers one o f the 
widest v a r i a t i o n s i n geography to be found 
in the Mountain West. I t extends from 
Mancos shales exposed i n the sheepherder's 
a n t i c l i n e at Rangely--Colorado's biggest 
o i l f i e l d - - o n the west to the n e a r l y two-
m i l e high peaks o f the Park Range, and from 
Dinosaur N a t i o n a l Park to the escarpment 
of the proposed F l a t Tops Wilderness. 
Between these landmarks l i e s a v a r i e d 
country of high d e s e r t , r o l l i n g p i n i o n -
j u n i p e r covered h i l l s g i v i n g away to 
buckbrush, then to aspen and f i n a l l y , 
spruce at higher e l e v a t i o n s . Coal i s 
exposed along n e a r l y every highway cut. 

S y n t h e t i c Fuels I m p l i c a t i o n s 

While a l l f i v e a c t i o n s covered by the 
EIS deal w i t h conventional c o a l and 
no mention i s made of s y n t h e t i c f u e l 
p r o j e c t s such as l i q u e f a c t i o n or g a s i f i c a ­
t i o n , one seems to have d i r e c t i m p l i c a ­
t i o n s f o r o i l shale developments j u s t 
south of the study r e g i o n . S u p e r i o r O i l 
Co. i s known to be pleased with the 
southward movement of a r a i l h e a d toward 
i t s m u l t i - m i n e r a l p r o p e r t y . (See the O i l 
Shale s e c t i o n o f t h i s i s s u e . ) 

' - J i ^ l l Seams hi One S t r i p 

The most impressive of the f i v e develop­
ments covered by the Bureau of Land Manage­
ment Northwest Colorado Coal LIS i s the 
s t r i p p i n g o p e r a t i o n planned by W.R. Grace 
some 25 miles south o f C r a i g , Colorado. 
I t i s on f e d e r a l lease obtained in the 
December 1973 a c q u i s i t i o n of Colowyo Coal 
Co. S t a r t i n g i n S t r e e t e r Canyon and 
working southwest, Grace plans t o s t r i p 
e i g h t seams s i m u l t a n e o u s l y i n one p i t (see 
Figure 2). 

O r i g i n a l plans had been to mine o n l y 
four seams. E x p l o r a t i o n and core d r i l l i n g 
of the t r a c t a f t e r a c q u i s i t i o n - - C o l o w y o 
had operated the underground Red Wing Mine 
and had done l i t t l e s u r f a c e e x p l o r a t i o n - -
r e v e a l e d a p r e v i o u s l y u n i d e n t i f i e d seam 
now known as the "X". 

From the s u r f a c e down, the t a r g e t seams 
are the Y, X, A, B, C, D, E, and F. T o t a l 
c o a l t h i c k n e s s averages 55 f e e t . With a 
p i t depth averaging around 350 f e e t - -
maximum w i l l be about 400--the r a t i o of 
overburden to c o a l i s roughly s i x t o one. 
The mineable seams are f o u r to fou r t e e n 
feet i n t h i c k n e s s . When the p i t i s f u l l y 
d e veloped--it w i l l be about three years 
a f t e r s t a r t u p before the X and Y are 
developed, the d i s t a n c e between the h i g h -
w a l l above the Y seam and the top of the 
r e c l a i m e d s p o i l p i l e w i l l be some 1,500 
fee t (see Figure 5). 

The mine w i l l be opened by s t r i p p i n g 
along the F seam near the canyon f l o o r . 
The X and Y seams near the top o f the 
canyon w i l l not be exposed u n t i l about 
three years a f t e r s t a r t - u p . The south 
boundary of the lease w i l l be reached i n 
the year 2005 o r 30 years a f t e r mining 
s t a r t s . The mines w i l l operate only i n the 
east h a l f o f the t o t a l l ease a r e a , w i t h 
some 1,500 acres d i s t u r b e d to recover about 
85 m i l l i o n tons o f c o a l . The d r a f t EIS 
notes that most of Grace's planned s t r i p 
o p e r a t i o n i s not i n c l u d e d on S p e l t z ' maps 
of s t r i p p a b l e r e s e r v e s . 

The west h a l f of the lease i s e n v i s i o n e d 
as the second phase of Grace's o p e r a t i o n 
on the p r o p e r t y . There coul d be a t h i r d 
although there are no plans i n t h i s 
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F i g u r e 2. P e r s p e c t i v e View Shows How W.R. Grace & Co. P l a n s to S t r i p E i g h t 
Coal Seams from One P i t on I t s Colowyo P r o p e r t y 25 M i l e s W h n f 

C r a i g , C o l o r a d o 0 u t h o f 





d i rcct i on at present. 

Four other seams of i n t e r e s t , the G, II, 
I, and .1, are mineable by underground 
methods. About 150 feet of overburden 
separate the F and G seams. Two under­
ground mines, the S t r e e t e r and the Red 
lv i ng , p r e v i o u s l y operated from S t r e e t e r 
Canyon. The Red Wing was operated by 
Co lowvo in the G seam. The S t r e e t e r a l s o 
operated in the G and H seams north of 
Grace's lease. The S t r e e t e r caught f i r e 
some years ago and the Red Wing was sub­
sequently c l o s e d because of noxious gases 
which appeared to o r i g i n a t e from the 
St reeter. 

Rai l r o a d Extension 

A key feature of Grace's o v e r a l l plan i s 
a 25-mile extension of r a i l r o a d t r a c k s 
south from C r a i g . This i s the second of 
the f i v e p r o j e c t s awaiting completion of 
the r e g i o n a l EIS. B u i l d i n g of the l i n e 
seems c e r t a i n to speed planning and develop­
ment of other operations i n the area. 

The r a i l r o a d i s now being extended four 
miles south from C r a i g to the s i t e of the 
C r a i g c o a l f i r e d e l e c t r i c generating p l a n t 
being b u i l t by Colorado-Ute E l e c t r i c 
A s s o c i a t i o n i n p a r t n e r s h i p with three 
other cooperatives. The C r a i g s t a t i o n and 
Utah I n t e r n a t i o n a l ' s s t r i p mine j u s t south 
of i t are not covered i n the EIS, having 
p r e v i o u s l y been approved under t h e i r own 
s i t e s p e c i f i c statements. 

The Grace extension w i l l put the r a i l ­
head roughly h a l f the distance from C r a i g 
to Meeker and the White Ri v e r V a l l e y on 
the northern perimeter of the Piceance 
Basin. 

C o n s t r u c t i o n of the r a i l extension i s 
expected to take about two years. Mean­
w h i l e , Grace expects to mine and truck 
some 600,000 tons of c o a l to C r a i g i n the 
f i r s t s i x months of the mine operation; 
900,000 tons i n the f o l l o w i n g year, and 
increase output to 1.2 m i l l i o n tons with 
completion of the r a i l r o a d . F i v e years 
a f t e r s t a r t u p , the mine w i l l produce about 
three m i l l i o n tons annually or about h a l f 
of Colorado's t o t a l s t a t e coal production 
in 1974. 

Grace o f f i c i a l s s a i d s a l e s c o n t r a c t s 
have not been signed. They s a i d t h i s i s 
a matter of p r i c e and "not a matter of 
f i n d i n g a buyer." It i s a s e l l e r ' s 
market. 

Ruby C o n s t r u c t i o n Mine 

The t h i r d planned development in the 
r e g i o n , that by Ruby C o n s t r u c t i o n Co. , 
i s the o n l y other e n t i r e l y new one covered 
by the EIS. The other two s i t e - s p e c i f i c s 
are extensions of e x i s t i n g mining opera­
t i o n s . 

Ruby has f i l e d a mining plan f o r under­
ground operations on 146-acre Federal 
Lease D-051698 some 12 m i l e s southwest of 
Hayden. I t plans to mine 200,000 to 
300,000 tons of c o a l per year, a l l f o r the 
l o c a l and domestic markets. I t i s of some 
i n t e r e s t that a mine i s being opened f o r 
t h i s purpose. Much of the Routt County 
domestic i s s u p p l i e d by P i t t s b u r g h $ 
Midway from t h e i r Edna mine. P&M has been 
s e l l i n g about 7,500 tons of c o a l l o c a l l y 
s ince 1948 and plans to continue. 

P i t t s b u r g h ^ Midway 

P^M's plans are u n c e r t a i n or unknown. 
According to Bureau of Land Management 
o f f i c i a l s , PfjM asked to be i n c l u d e d i n the 
r e g i o n a l study on the theory t h a t a 
supplemental statement could cover any P$M 
requests f o r a d d i t i o n a l f e d e r a l c o a l 
leases and thus avoid the donnybrook 
encountered by Peabody a few m i l e s to the 
west at the Seneca 2W seam. 

P§M operates the Edna s t r i p mine near 
Oak Creek, producing 1.2 m i l l i o n tons per 
year, the bulk of which i s consumed i n 
s t a t e by P u b l i c S e r v i c e Company of Colo­
rado and Colorado Fuel § Iron. The Edna 
i s scheduled to c l o s e i n 1991. 

Peabody Coal's Seneca 

Peabody has operated the Seneca s t r i p 
east of Hayden to f u e l the Hayden power 
pl a n t of Colorado-Ute s i n c e the p l a n t was 
b u i l t i n the e a r l y 1960's. Colorado-Ute 
i s nearing completion of a 257 megawatt 
second u n i t at the Hayden p l a n t . I t 
o r i g i n a l l y was scheduled to go on l i n e i n 



the fa 11 of 1975. 

Peabody had c o n t r a c t e d t o supply the 
second liayden u n i t and planned to mine the 
co a l from i t s new Seneca 2W s t r i p west of 
the present Seneca 2. Seneca 2W c o n s i s t s 
o f a combination of s t a t e , p r i v a t e , and 
f e d e r a l l e a s e s . I n t e r i o r Department 
o f f i c i a l s deemed that development of the 
f e d e r a l l e a s e s , an i n t e g r a l p a r t of 2W, 
was a major f e d e r a l a c t i o n which would 
have to await completion of the r e g i o n a l 
EIS. 

A carpenter's s t r i k e honored by some 
other c r a f t s caused a s l i p p a g e i n the 
schedule of Hayden No. 2. The p l a n t i s 
now expected to to on l i n e i n A p r i l 1976 
and go commercial i n June. 

Peabody f i l e d a r e v i s e d mining p l a n i n 
J u l y 1975 i n which both u n i t s of the 
Hayden pla n t w i l l be f u e l e d w i t h c o a l from 
the Seneca 2. Production from the 2W 
s t r i p w i l l begin i n 1980 at the r a t e of 
900,000 tons per year. 

Energy Fuels Corp. 

Energy Fuels C o r p o r a t i o n operates the 
Energy s t r i p about 15 miles southwest of 
Steamboat Springs and i t s a p p l i c a t i o n f o r 
s i x c o m p e t i t i v e f e d e r a l c o a l leases on 
2,865 a d j o i n i n g and nearby acres r e s u l t e d 
i n the f i f t h of the f i v e s i t e - s p e c i f i c 
statements i n c l u d e d i n the r e g i o n a l study. 
In the i n t e r i m , i t w i l l mine mostly f o r 
Colorado markets about 22 m i l l i o n tons 
from 1,840 acres i n the 1975 to 1979 
p e r i o d . The a d d i t i o n a l leases are sought 
f o r the post-1979 production. 

Energy's r e c l a m a t i o n e f f o r t s probably 
are among the most outstanding i n the 
s t a t e . A c c o r d i n g to BLM o f f i c i a l s , the 
r e c l a m a t i o n has s u r p r i s e d a number of 
s t r i p mining opponents. T o p s o i l i s being 
stacked from current mining o p e r a t i o n s . 
Old mining operations are being r e h a b i l i ­
t a t e d by l e v e l i n g to simulate the o r i g i n a l 
contours. The surface i s then covered 
w i t h t o p s o i l and reseeded with smooth 
brome, orchard grass, i n t e r m e d i a t e wheat-
gra s s , and a l f a l f a . Two acres which were 
t o p s o i l e d and seeded two years ago a l r e a d y 
are being invaded by n a t i v e successors 
such as mullen, yarrow, l a r k s p u r , b i g 

sage, penstemon, d a n d e l i o n , and w i l d 
on i on. 

Another eye-catcher i n the Energy opera­
t i o n i s a l a r g e mobile b u i l d i n g e r e c t e d on 
boxcars. The s t r u c t u r e i s designed to 
move back and f o r t h , e n c l o s i n g workers 
e r e c t i n g the f i r m ' s new 55-cubic yard 
d r a g l i n e . Because of heavy snow, w i n t e r 
c o l d and s p r i n g mud at the 7,000-foot 
e l e v a t i o n mine s i t e , Energy o f f i c i a l s 
reasoned that the $100,000 cost o f the pad 
and b u i l d i n g would be r e p a i d through 
e a r l i e r completion o f the $8 m i l l i o n 
machine. Most d r a g l i n e e r e c t i o n p r o j e c t s 
have been open a i r o p e r a t i o n s . 

Present Operations Only the Beginning 

BLM o f f i c i a l s s a i d that the r e g i o n a l 
c o a l p i c t u r e i s r a p i d l y changing. Marvin 
Pearson, d i s t r i c t manager, noted that 15 
l e t t e r s of i n t e n t had been r e c e i v e d from 
f i r m s whose p r o p e r t i e s and c u r r e n t p l a n s 
are not f i r m enough to be covered by the 
r e g i o n a l EIS. 

The r e g i o n covered by the study i s a l l 
of Routt and Moffat counties and Rio 
Blanco County north o f the White R i v e r . 
I t does not cover the 760-megawatt net 
C r a i g power p l a n t p r o j e c t and s u p p o r t i n g 
mine and r a i l r o a d e x t e n s i o n . These, p l u s 
the s t i l l incomplete Hayden No. 2 s t a t i o n , 
are the source o f most c u r r e n t s o c i o ­
economic impacts. About 1,000 workers 
were employed at the two p l a n t s i n mid-
October. C r a i g ' s p o p u l a t i o n before p l a n t 
c o n s t r u c t i o n s t a r t e d was around 4,000. 

S y n t h e t i c Fuels Not E n v i s i o n e d 

To date, none of the plans r e v e a l any 
i n d i c a t i o n t h a t c o a l l i q u e f a c t i o n or 
g a s i f i c a t i o n i s being c o n s i d e r e d . BLM 
o f f i c i a l s are of the o p i n i o n that the c o a l 
q u a l i t y i s too h i g h . Grace o f f i c i a l s say 
t h e i r c o a l averages 10,000 BTU and 0.3 to 
0.4 percent s u l f u r . The d r a f t statement 
says, "Mean values o f over 1,600 samples 
from v a r i o u s Moffat and Routt c o a l beds as 
report e d by S p e l t z (1974) were n e a r l y 
11,580 BTU's and 0.9 percent s u l f u r . " 
This compares to BTU averages around 8,500 
and s u l f u r averages of 0.5 to 0.6 percent 
f o r c o a l from Wyoming's Powder R i v e r 
Basin. 



The northwest Colorado c o a l of economic 
i n t e r e s t i s in the l i e s and W i l l i a m s Fork 
members of the Cretaceous Mesa Verde 
formation. The FIS i d e n t i f i e s three 
d i f f e r e n t c o a l f i e l d s . The Yampa f i e l d i n 
e a s t e r n Moffat and Routt c o u n t i e s i n c l u d e s 
c o a l s i n the l i e s and W i l l i a m s Fork of the 
Mesa Verde and the Lance and Fort Union 
f o r m a t i o n s . Approximately, 25,607 m i l l i o n 
tons are estimated to l i e i n t h i s f i e l d , 
7b percent o f which i s bituminous and 24 
percent i s sub-bituminous. 

The Uanforth H i l l s f i e l d , where Grace 
holds i t s l e a s e , i s a l l Mesa Verde. The 
f i e l d s t r a d d l e s the Moffat and Rio Blanco 
count)' l i n e s . Some 7,854 m i l l i o n tons of 
"mainly high v o l a t i l e C bituminous c o a l " 
are r e c o v e r a b l e . The Lower White R i v e r 
f i e l d i s estimated to c o n t a i n 7,012 m i l l i o n 
tons o f bituminous c o a l , a l l i n the 
W i l l i a m s Fork member of the Mesa Verde 
format ion . 

F i r s t among the p o t e n t i a l developments 
i s Colorado-Lite's p l a n f o r a d d i t i o n a l 
u n i t s at the power p l a n t now under con­
s t r u c t i o n at C r a i g . The two 380-megawatt 
u n i t s under c o n s t r u c t i o n are scheduled to 
go commercial i n 1978 and 1979. Colorado-
Ute has had t e n t a t i v e plans from the s t a r t 
f o r t h i r d and f o u r t h u n i t s although 
p o s s i b l y at another l o c a t i o n . 

Norman R. Gates, c o n s t r u c t i o n c o o r d i n a t o r 
f o r Colorado-Ute, s a i d the d e c i s i o n on the 
t h i r d and f o u r t h u n i t s w i l l be made by the 
end of Janaury. "In a l l p r o b a b i l i t y , 
three and f o u r w i l l go here (Craig) ," 
Cates s a i d . He noted that Colorado-Ute 
and i t s p a r t n e r s have op t i o n s on most of 
the major equipment that would go w i t h the 
t h i r d and f o u r t h u n i t s . Load growth 
p r o j e c t i o n s show the power w i l l be needed, 
Cates s a i d . 

S o c i a l Consequences 

The boom town experience s u f f e r e d by 
Rock S p r i n g s , Wyoming, has been w i d e l y 
p u b l i c i z e d . C r a i g i s the f i r s t major town 
the crow f l i e s southeast of Rock Springs. 
There appear to be few s i m i l a r i t i e s between 
coal and power p l a n t development near the 
two towns. No p r o v i s i o n was made at Rock 
Springs f o r a heavy i n f l u x of c o n s t r u c t i o n 
l a b o r . The r e s u l t s have added to energy 

development problems across the west and 
are p a r t i a l l y blamed f o r the i n c r e a s e d 
cost o f c o n s t r u c t i o n o f the 2,000-megawatt 
Br i d g e r Power Pl a n t near Rock S p r i n g s . 

The Wvoming c i t y faced a land a v a i l ­
a b i l i t y problem C r a i g i s not faced w i t h . 
Rock Springs i s s i t u a t e d i n a checkerboard 
of Union P a c i f i c R a i l r o a d and Bureau of 
Land Management land. The r a i l r o a d was 
r e l u c t a n t to s e l l l a n d , and BLM cannot 
p r o v i d e land i n time to s o l v e any problems. 
Rock Springs and a r r i v i n g c o n s t r u c t i o n 
workers were caught i n a squeeze that saw 
garages and an assortment o f b u i l d i n g s 
turned i n t o l i v i n g q u a r t e r s . 

Colorado-Ute i s b e n e f i t i n g from some of 
the l e s s o n s l e a r n e d by P a c i f i c Power £ 
Light on the B r i d g e r p l a n t . One of the 
r e s u l t s i s Shadow Mountain V i l l a g e j u s t 
northwest of C r a i g . I t i s a permanent 
mobile home s u b d i v i s o n w i t h c u r b s , g u t t e r s , 
and paved s t r e e t s . I t w i l l c o n t a i n spaces 
f o r 540 mobile homes p l u s ten 20-man 
bac h e l o r b u i l d i n g s and a mess h a l l , r e ­
c r e a t i o n h a l l , swimming pool and "even a 
beauty p a r l o r . " 

Colorado-Ute o f f i c i a l s say they w i l l 
s e l l Shadow Mountain an "get out o f the 
housing b u s i n e s s " when c o n s t r u c t i o n i s 
comp]ete. 

Cates s a i d Colorado-Ute attempted to 
promote housing c o n s t r u c t i o n i n the C r a i g 
and Hayden area without too much success. 
This i n c l u d e d guaranteeing the rent on 
140 t r a i l e r spaces, but the p r i v a t e c a p i t a l 
d i d not come forward. Employment at the 
p l a n t c o n s t r u c t i o n s i t e h i t 840 i n mid-
October. Peak employment o f 1,750 i n ­
c l u d i n g n o n - c o n s t r u c t i o n workers, i s 
expected i n mid-1977. The completed p l a n t 
w i l l employ about 105. 

Moon Lake E l e c t r i c A s s o c i a t i o n 

For the past two y e a r s , another coopera­
t i v e , Moon Lake E l e c t r i c A s s o c i a t i o n o f 
Roosevelt, Utah, has been s t u d y i n g the o i l 
shale r i c h Rangely, Colorado, area and the 
Lower White R i v e r c o a l f i e l d f o r a 500 to 
1, 000-megawatt g e n e r a t i n g s t a t i o n . The 
s i z e of the demand appears to be the maior 
question f a c i n g Moon Lake. Much depends 
on the pace of o i l s h a l e development. 



Three o f the f e d e r a l prototype o i l shale 
leases are i n Moon Lake's t e r r i t o r y and i t 
has already f i l e d the righ t - o f - w a y a p p l i c a ­
t i o n f o r a l i n e to serve the Colorado C-a 
o i l shale t r a c t . 

Moon Lake holds one c o a l lease and has 
preference r i g h t lease a p p l i c a t i o n s on two 
other t r a c t s and has made one comp e t i t i v e 
lease a p p l i c a t i o n on co a l northeast o f 
Rangely. 

C o n s o l i d a t i o n Coal Company 

C o n s o l i d a t i o n C o a l , a wholly-owned 
s u b s i d i a r y of C o n t i n e n t a l O i l , i s termed 
by BLM o f f i c i a l s as "the b i g s l e e p i n g 
giant i n t h i s country." C o n s o l i d a t i o n 
owns seven f e d e r a l leases t o t a l i n g 10,000 
acres and three preference r i g h t leases 
covering 9,600 acres. S t a t e and p r i v a t e 
leases push the f i r m ' s h o l d i n g s , a l l i n 
the Nine M i l e Gap area northeast o f Meeker, 
to about 50,000 acres. C o n s o l i d a t i o n ' s 
holdings are s i x to 12 miles south of 
Grace's Colowyo pro p e r t y . This i s one o f 
the reasons Pearson s a i d he t h i n k s the 
Grace r a i l r o a d extension " w i l l j u s t be the 
f i r s t l e g of i t . " C o n s o l i d a t i o n ' s l e t t e r 
o f i n t e n t t o BLM a n t i c i p a t e d undergound 
mining operations "no sooner than 1980." 

Core d r i l l e r s are busy a l l across the 
northwest region. Holes on C o n s o l i d a t i o n 
leases are among the 600 holes BLM o f f i -
c a l s expected to be completed by the end 
of 1975. 

Empire Energy 

In some r e s p e c t s , the Northwest EIS i s a 
d e s c r i p t i o n of a p o i n t i n time that 
passed even before completion o f the 
statement. An example i s Empire Energy, 
operator of a s t r i p and underground mine 
at Wise H i l l about f i v e m i l e s south, of 
C r a i g . At the time data were gathered i n 
mid-1975, Empire had been producing 
300,000 tons per year. As of November 1, 
the f i r m was ex p e c t i n g t o have mined a 
m i l l i o n tons i n 1975. 

BLM o f f i c i a l s conducting the env i r o n ­
mental a n a l y s i s decided t o leave o r i g i n a l 
f i g u r e s stand r a t h e r than r e v i s e the 
re p o r t w i t h each new b i t o f i n f o r m a t i o n . 
Thus, the f i g u r e s i n Table 1 a l r e a d y are 

at va r i a n c e w i t h a c t u a l p r o d u c t i o n . An 
Empire o f f i c i a l s a i d the f i r m ' s plans arc 
f o r two m i l l i o n tons a year by 1980 
r a t h e r than the 300,000 tons shown i n the 
t a b l e . Gary Carson, BLM team leader f o r 
the EIS, s t a t i s t i c s were h i k e d by seven 
m i l l i o n tons per year i n chapter I o f the 
EIS to cover such changes. Thus, w h i l e 
Table 1 shows p r o j e c t e d 1990 p r o d u c t i o n 
from the re g i o n at 26.2 m i l l i o n tons per 
year, there i s r e c o g n i t i o n i t could be as 
high as 33 m i l l i o n tons. Carson s a i d the 
23.9 m i l l i o n tons p r o j e c t e d f o r 1980 may 
be high because o f equipment delays and 
the lead time r e q u i r e d f o r environmental 
work. However, the f i g u r e s f o r l a t e r 
years shown i n the t a b l e probably are too 
low. 

Empire holds 80 acres i n f e d e r a l coal 
leases p l u s s t a t e and p r i v a t e c o a l . The 
bulk of p r o d u c t i o n comes from the s t a t e 
and p r i v a t e c o a l . I t a l s o has a p p l i e d f o r 
three c o m p e t i t i v e leases c o v e r i n g 9.300 
acres. 

American E l e c t r i c Power S e r v i c e 
C o r p o r a t i o n 

American E l e c t r i c i s c o n s i d e r i n g develop­
ment of an underground mine on 640-acre 
f e d e r a l lease i n the W i l l i a m s Fork Moun­
t a i n s on the west border o f Routt County. 
The c o a l would be shipped to American 
E l e c t i c ' s c o a l - f i r e d g e n e r a t i n g p l a n t s i n 
the midwest. T h e i r plans are dependent on 
o b t a i n i n g a d d i t i o n a l c o a l l e a s e s . 

Coal Fuels C o r p o r a t i o n 

Coal Fuels has a c o m p e t i t i v e c o a l lease 
a p p l i c a t i o n f i l e d on 6,690 acres southeast 
of Hayden i n Routt County and i s core 
d r i l l i n g on adjacent fee lands. According 
to the d r a f t EIS, i f Coal Fuels i s success­
f u l i n a c q u i r i n g a l e a s e , i t would s t a r t 
underground development i n 1977 w i t h f u l l -
s c a l e p r o d u c t i o n of two m i l l i o n tons per 
year e n v i s i o n e d . " A d d i t i o n a l development 
at some l a t e r date would b r i n g p r o d u c t i o n 
up to eigh t m i l l i o n tons per year." The 
co a l would be shipped to o u t - o f - s t a t e 
markets. 

Midland Coal Company 

Midland, a d i v i s i o n o f American Smelting 
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TABLE 1 

TABLE FROM THE DRAFT ENVIRONMENTAL IMPACT STATEMENT NORTHWEST COLORADO COAL CONTAINING FIGURES BASED ON INDUSTRY 
PROJECTIONS AT MID-YEAR EMPIRE ENERGY HAS ALREADY TRIPLED PRODUCTION SINCE THE DATA WERE COMPILED 

Present 
S t a r t Employ- Underground 

Mi ne Present 1980 1985 1990 Date ment Employment or surface Market 

American Fuels 11,500 300,000 300,000 400,000 A c t i v e 25 25 U Local 
C o n s o l i d a t i o n Coal 0 ** ** ** 1981 0 500 U & S Unknown 
Empire Energy 300,000 300,000 300,000 400,000 A c t i v e 72 150 u & s Midwest 
Energy Fuels Corp. 2,500,000 4,500,000 4,500,000 4,500,000 A c t i ve 175 593 s In s t a t e 
Moon Lake E l e c t r i c 0 1,500,000 2,300,000 3,700,000 1981 0 700 u & s Local 

Peabody (Seneca 2-W) 0 900,000 900,000 900,000 1980 0 44 s Local 
Peabody (Seneca 2) 600,000 600,000 600,000 600,000 A c t i ve 30 30 s Local 
Routt Mining (Apex) 14,000 30,000 40,000 40,000 A c t i ve 10 10 u Local 
Ruby Construction (Sun) 0 200,000 200,000 200,000 1976 65 11 In s t a t e 
j t a n I n t e r n a t i o n a l n 2,880,000 2,880,000 2,880,000 197G 165 c Local 

W. R. Grace & Co. 0 3,000,000 3,000,000 3,000,000 1976 0 244 s Unknown 
Gulf O i l Corp. (Edna) 1,000,000 1,100,000 1 ,150,000 400,000 A c t i ve 75 75 s In s t a t e 
Coal Fuels 0 2,000,000 2,000,000 2,000,000 1977 0 290 u Unknown 

**Tnomas Woodward 0 •* ** ** 1980 0 40 s Unknown 
**Merchants Petroleum 0 ** ** ** 1980 0 30 s Unknown 

Midland Coal 0 200,000 300,000 300,000 1981 0 46 s Unknown 
Paul Coupey 0 1 ,000,000 1,000,000 1,000,000 1980 0 75 s Unknown 
American E l e c t r i c Power 0 500,000 750,000 750,000 1981 0 150 s AEP Syster 
American E l e c t r i c Power 0 500,000 650,000 750,000 1981 0 125 u AEP System 

4,425,000 19,510,000 20,870,000 21,820,000 
**Aggregate t o t a l f o r Woodward, 

Merchants and C o n s o l i d a t i o n Coal: 4,400,000 4,400,000 4,400,000 
TOTAL 23,910,000 25,270,000 26,220,000 

*Figu"es based on i n d u s t r y p r o j e c t i o n s 



and R e f i n i n g , i s reported to be n e g o t i a t ­
ing w i t h Paul Reibold f o r a f e d e r a l lease 
and a preference r i g h t lease a p p l i c a t i o n , 
both northeast of Rangely. " I f s u c c e s s f u l 
in these n e g o t i a t i o n s , the company intends 
to conduct a d e t a i l e d e x p l o r a t i o n pro­
gram," the d r a f t PIS says. 

Merchants Petroleum Company 

Merchants holds 2,500 acres of leased 
fee land near M i l n e r i n Routt County. 
Their plans are i n d e f i n i t e u n t i l a j o i n t 
venture p a r t n e r can be found, the s t a t e ­
ment says. 

Independent Coal Operators 

At l e a s t two independent coal operators 
are c i t e d i n the d r a f t EIS. They are 
Thomas C. Woodward who holds 920 acres i n 
two s t a t e leases near M i l n e r and i s con­
d u c t i n g an e x p l o r a t i o n program, the other 
i s Paul S. Coupey, holder o f two leases. 
One i s a 280-acre p a r c e l near M i l n e r on 
which Coupey has a p p l i e d to the Colorado 
Land Reclamation Board- f o r a s t r i p permit. 
This lease would deplete i n three years. 
Coupey a l s o holds a 640-acre s t a t e lease 
i n A x i a l Basin south of C r a i g . 

S t a t e and P r i v a t e Lands 

A c o n s i d e r a b l e acreage of s t a t e and 
p r i v a t e c o a l land i s under lease. The 
amounts and f u t u r e plans cannot be deter­
mined. There has been extensive core 
d r i l l i n g on much of i t . Colorado law does 
not r e q u i r e r e c o r d i n g or r e p o r t i n g of 
c o r i n g and e x p l o r a t i o n a c t i v i t i e s on 
p r i v a t e land. Data obtained would provide 
a b a s i s f o r b i d d i n g on adjacent f e d e r a l 
c o a l . 

EIS Timetable 

The p r e l i m i n a r y d r a f t was scheduled to 
be completed by mid-November. P r i n t i n g o f 
the d r a f t i s expected about January 1 
f o l l o w i n g an i n depth review by the 
I n t e r i o r Department and the C o u n c i l on 
Environmental Q u a l i t y . BLM o f f i c i a l s hope 
to have the f i n a l statement out by J u l y 
1976. 

Any o p e r a t i o n s other than the f i v e 
covered by the EIS undoubtedly w i l l have 
to repeat at l e a s t a p o r t i o n o f the process. 
BLM o f f i c i a l s hope a supplementary s t a t e ­
ment w i l l s u f f i c e when another coal develop­
ment i n the r e g i o n i s ready to move forward. 
They see a need f o r s t r e a m l i n i n g the 
present environmental a n a l y s i s program. 
"Where you have i d e n t i c a l s i t u a t i o n s , i t ' s 
a waste of time to repeat the process," 
Pearson s a i d . 

Although the f e d e r a l c o a l l e a s i n g mora­
torium i s s t i l l on, e x t e n s i v e d r i l l i n g 
o perations on p r i v a t e land adjacent to 
f e d e r a l minerals w i l l enable some f i r m s to 
b i d on p r o s p e c t i v e f u t u r e leases w i t h 
s i g n i f i c a n t data. 

Much a t t e n t i o n has focused on Northern 
Great P l a i n s c o a l . A boom i n the higher 
q u a l i t y Colorado coal i s v i r t u a l l y un­
recognized. 

# # # # 

Peabody, Kemmerer C o a l , and Kerr-McGee 
a l l have s i z e a b l e holdings north of C r a i g 
but t h e i r i n t e n t i o n s have not been made 
p u b l i c. 

BLM o f f i c i a l s a l s o report c o n s i d e r a b l e 
recent e x p l o r a t i o n a c t i v i t y i n the Lay 
area west of C r a i g . S t a t e lands i n t h i s 
area are under lease to Ark Land Co. of 
Sherdian, Wyoming. Coal was mined i n the 
area i n the past and the deposits are near 
the s i t e of the proposed 1,080,000 acre-
foot J u n i p e r R e s e r v o i r on the Yampa R i v e r . 
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DETAILS 

COMMERCIAL PROJECTS 

P r o p o s e d 5 0 , 0 0 0 BPD 
p l a n t on 5 , 0 9 4 a c r e 
f e d e r a l t r a c t C - b ; 
P i c e a n c e B a s i n C o l o . 

P r o p o s e d 5 0 , 0 0 0 BPD 
p l a n t on 4 4 , 0 0 0 a c r e s 
o f Dow West f e e l a n d 
n e a r G r a n d J u n c t i o n , 
C o l o . 

P r o p o s e d 5 0 , 0 0 0 BPD 
p l a n t on 5 , 0 9 0 a c r e 
f e d e r a l t r a c t C - a 
P i c e a n c e B a s i n , C o l o . 

P r o p o s e d 5 0 , 0 0 0 BPD 
p l a n t on 5 , 1 2 0 f e d e r a l 
t r a c t U - a n e a r V e r n a l , 
U t a h . 

P r o p o s e d 5 0 , 0 0 0 BPD 
s h a l e & m u l t i - m i n e r a l 
d e v e l o p m e n t on 7 , 0 0 0 
a c r e s p r i v a t e l a n d n e a r 
M e e k e r , C o l o . 

P r o p o s e d 3 5 , 0 0 0 BPD 
p l a n t on 1 4 , 6 8 3 a c r e s 
o f s t a t e l e a s e s i n 
S a n d Wash a r e a n e a r 
V e r n a l , U t a h . 

R i g h t s a c q u i r e d on b i d o f $ 1 1 7 . 8 m i l l i o n a t DOI l e a s e s a l e 2 / 1 2 / 7 4 . 
L e a s e i s s u e d 4 / 1 / 7 4 . P r o p o s e d room a n d p i l l a r m i n i n g o f 75 f o o t , 
35 GPT i n t e r v a l i n Mahogany z o n e . TOSCO I I r e t o r t i n g : p o s s i b l e e v e n ­
t u a l i n s i t u r e c o v e r y . W a t e r r e q u i r e m e n t , 1 0 , 0 0 0 A r Y . R e c o v e r a b l e 
r e s e r v e s e s t i m a t e d a t 723 m i l l i o n b a r r e l s . S h e l l i s o p e r a t o r . 
L e a s e o p e r a t i o n t o b e g i n w i t h f o u r - y e a r m i n e d e v e l o p m e n t p h a s e a f t e r 
w h i c h d e c i s i o n w i l l be made o n c o m m e r c i a l p l a n t . F i r s t s h a l e o i l 
p r o d u c t i o n i n 1 9 8 4 . 

P r o j e c t c o s t e s t i m a t e d a t $923 m i l l i o n . 

Room and p i l l a r m i n i n g o f a 6 0 - f o o t h o r i z o n t o p u t 6 6 , 0 0 0 t o n s o f 
35 GPT s h a l e d a i l y i n t o TOSCO I I r e t o r t s y s t e m . M i n i n g o f a b o u t 
4 , 1 0 0 u n d e r g r o u n d a c r e s a n t i c i p a t e d . W a t e r r e q u i r e m e n t ; 1 0 , 0 0 0 AFY 
BLM p r e p a r i n g d r a f t E I S f o r 92 m i l e , 5 0 , 0 0 0 BPD p i p e l i n e t o L a S a l , 
U t a h . Peak p l a n t / m i n e c o n s t r u c t i o n e m p l o y m e n t , 1 , 2 0 0 ; o p e r a t i o n 
f o r c e , 9 0 0 . D r a f t e n v i r o n m e n t a l i m p a c t s t a t e m e n t o n p i p e l i n e t o be 
p u b l i s h e d by 1 2 / 1 / 7 5 . 

P r o j e c t c o s t • e s t i m a t e d a t $ 1 . 1 3 2 b i l l i o n i n c l u d i n g $ 2 0 m i l l i o n 
f o r c o m m u n i t y d e v e l o p m e n t . 

R i g h t s a c q u i r e d on $ 2 1 0 . 3 m i l l i o n b i d a t DOI l e a s e s a l e 1 / 8 / 7 4 . L e a s e 
l e t 3 / 1 / 7 4 . P r o p o s e d open p i t m i n e f o r 2 5 - 3 0 GPT s h a l e i n 1 , 1 0 0 - 1 , 2 0 0 
f o o t i n t e r v a l w i t h 60 t o 70 p e r c e n t r e c o v e r y c o m p a r e d t o 10 t o 25 p e r ­
c e n t r e c o v e r y f r o m c o n t e m p l a t e d u n d e r g r o u n d m i n e . TOSCO I I a n d o t h e r 
r e t o r t s . O p e r a t i o n a l i n 1 9 8 0 . M o r r i s o n - K n u d s e n r e t a i n e d i n 1975 f o r 
$5 m i l l i o n m i n i n g - e n v i r o n m e n t a l s t u d y , r e p o ' - t e d m o s t l a b o r f o r 5 0 , 0 0 0 
BP p l a n t c o u l d come f r o m p o p u l a t i o n a l r e a d y i n NW C o l o r a d o . W a t e r 
r e q u i r e m e n t f o r 50^,000 BD p l a n t , 11 , 2 0 0 A F Y ; 6 0 , 0 0 0 AFY s o u g h t f o r 
p o t e n t i a l 3 0 0 , 0 0 0 BD. C o l o r a d o R i v e r W a t e r C o n s e r v a t i o n B o a r d v o t e d 
1 0 / 2 1 / 7 5 t o d r o p o p p o s i t i o n t o c h a n g e i n p o i n t o f d i v e r s i o n o f 5 3 , 0 0 0 
AFY f r o m W h i t e R i v e r w h i c h p a r t n e r s p r o p o s e t o p u r c h a s e f r o m R o c k y 
M o u n t a i n P o w e r C o . R e c o v e r a b l e r e s e r v e s 4 b i l l i o n BBL open p i t ' ; 1 . 3 
b i l l i o n BBL u n d e r g r o u n d . A p p l i c a t i o n f o r 4 , 9 5 0 a c r e o f f - t r a c t l a n d 
( s u r f a c e o n l y ) f o r s p e n t s h a l e d i s p o s a l p e n d i n g ; C o n g r e s s i o n a l a u t h o r i t y 
n e e d e d . 

P r o j e c t c o s t e x p e c t e d t o e x c e e d $ 6 0 0 m i l l i o n . 

A c q u i r e d r i g h t s on $ 7 5 . 6 m i l l i o n b i d 3 / 1 2 / 7 4 . L e a s e l e t 6 / 1 / 7 4 . Room 
and p i l l a r m i n i n g o f 30 GPT s h a l e s a t r a t e o f 8 0 , 0 0 0 TPCD f r o m 5 0 - 6 0 
f o o t h o r i z o n a b o u t 1 , 3 0 0 f e e t u n d e r g r o u n d . B o t h TOSCO I I and P a r a h o 
r e t o r t i n g a n t i c i p a t e d w i t h P a r a h o p r o c e s s i n g 80 p e r c e n t o f i n p u t . 
W a t e r r e q u i r e m e n t 8 , 2 5 0 A F Y . W a t e r d e v e l o p m e n t c o n t r a c t i n n e g o t i a t i o n 
s t a t e . C o n s t r u c t i o n l a b o r , 1 , 3 5 0 ; p e r m a n e n t f o r c e o f 8 5 0 . S h a l e o i l , 
d e v e l o p j o i n t l y w i t h a d j a c e n t U-b t r a c t u n d e r a d v i s e m e n t by I n t e r i o r . 
R e s e r v e e s t i m a t e d i s 244 m i l l i o n B B L . M o d u l a r d e v e l o p m e n t p l a n n e d . 

P r o j e c t c o s t i n e x c e s s o f $ 6 0 0 m i l l i o n . 

P r o d u c t i o n o f 8 0 , 0 0 0 TPD 25 GPT s h a l e t o y i e l d 5 0 , 0 0 0 BBL s h a l e o i l ; 
5 , 0 0 0 t o 1 5 , 0 0 0 TPD n a h c o l i t e ; 3 , 0 0 0 TPD a l u m i n u m t r i - h y d r a t e ( o r 
2 , 3 0 0 TPD a l u m i n a ) ; and 3 , 0 0 0 TPD s o d a a s h f r o m u n d e r g r o u n d m i n e . 
U n d e r g r o u n d o r e p r o c e s s i n g f o r s u r f a c e p y r o l i z a t i o n i n c o n t i n u a l 
f e e d , c i r c u l a r , t r a v e l i n g g r a t e r e t o r t . A p p l i c a t i o n t o I n t e r i o r f o r 
e x c h a n g e o f 2 , 5 7 1 a c r e s S u p e r i o r l a n d f o r 1 , 7 6 9 a d j a c e n t BLM a c r e s t o 
b l o c k up e c o n o m i c a l u n i t f i l e d 1 2 / 3 / 7 3 . S p e n t s h a l e b a c k f i l l e d i n 
m i n e . E m p l o y m e n t , 1 , 0 0 0 . R e c o v e r y o f m u l t i p l e p r o d u c t s o f f e r s e c o ­
n o m i c a d v a n t a g e s . C o m p l e t i o n o f p i l o t p l a n t work a n t i c i p a t e d m i d - 1 9 7 6 
( s e e p a g e 2 - 5 2 ) . 

P r o j e c t c o s t e s t i m a t e d t o e x c e e d $600 m i l l i o n . 

U t a h S t a t e Land D i v i s i o n a s k e d t o u n i t i z e 29 s t a t e o i l s h a l e l e a s e s 
t o t a l i n g 1 4 , 6 8 8 a c r e s i n S a n d Wash a r e a . L e a s e s a r e u n d e r o p t i o n f r o m 
S h e l l O i l . TOSCO p r o p o s e s 8 - y e a r , $8 m i l l i o n t r a c t e v a l u a t i o n . Room and 
p i l l a r m i n e e x t r a c t i o n o f 7 5 , 0 0 0 TPD o f 30 GPT s h a l e s f r o m 30 t o 4 0 
f o o t i n t e r v a l 2 , 0 0 0 f e e t u n d e r g r o u n d . TOSCO I I r e t o r t a n d p i p e l i n e 
f o r u p g r a d e d s h a l e o i l . W a t e r r e q u i r e m e n t e s t i m a t e d 1 , 5 0 0 A F Y . E v e n t u a l 
i n s i t u c o n t e m p l a t e d f o r s e c o n d a r y r e c o v e r y . I n v e s t i g a t i o n s c o u l d 
l e a d t o c o m m e r c i a l o p e r a t i o n s by 1 9 8 1 - 8 3 . 

A $6 m i l l i o n e n v i r o n ­
m e n t a l / e x p l o r a t i o n 
a n a l y s i s u n d e r w a y . DDP 
e x p e c t e d J a n . ' 7 6 No 
d e c i s i o n on f u l l d e ­
v e l o p m e n t . ( S e e p a g e 
2 - 4 6 . ) 

No a n n o u n c e d c h a n g e 
s i n c e d e v e l o p m e n t s u s ­
p e n d e d 1 0 / 4 / 7 4 . TOSCO 
o f f e r e d FEA a d r a f t c o ­
o p e r a t i v e d e v e l o p m e n t 
p l a n , J u n e 1 9 7 5 . ( S e e 
J u n e 1975 i s s u e , page 
2 - 1 . ) 

A $6 mi 11 i o n e n v i r o n ­
m e n t a l / e x p l o r a t i o n 
a n a l y s i s u n d e r w a y . DDP 
i n M a r c h 1 9 7 6 ; no d e ­
c i s i o n on f u l l d e v e l o p ­
ment ( S e e S e p t . 1975 
i s s u e , page 2 - 4 8 . ) 

E n v i r o n m e n t a l a n d e x ­
p l o r a t o r y w o r k p r o c e e d ­
i n g . DDP t o be f i l e d 
by 4 / 1 / 7 5 . W a t e r 
a s s u r a n c e s i m m i n e n t 
w i t h s t a t e b a c k i n g . 
( S e e S e p t . 1975 i s s u e , 
p a g e 2 - 4 8 . ) 

I n t e r i o r a n a l y z i n g c o m ­
p a r a t i v e l a n d v a l u e s 
p r i o r t o d e c i s i o n on 
e x c h a n g e . ( S e e M a r c h , 
1974 i s s u e , page 2 - 5 3 ) 

U t a h S t a t e L a n d B o a r d 
e v a l u a t i n g u n i t i z a t i o n 
p r o p o s a l . ( S e e J u n e 
1975 i s s u e , p a g e 2 - 5 . ) 

P r o j e c t c o s t • u n d e t e r m i n e d . 
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DETAILS 

U n i o n p r o p o s e s i t s ' B ' r e t o r t f o r a 1 0 , 0 0 0 TPD f e e d o f 3 0 - 3 5 GPT s h a l e 
f r o m room a n d p i l l a r m i n e on e a s t f o r k o f P a r a c h u t e C r e e k . S c a l e up t o 
1 , 2 0 0 TPD s t e a m g a s r e c i r c u l a t i n g p r o c e s s d e f e r r e d . P r o c e s s i n g w a t e r 
r e q u i r e m e n t 1 , 5 0 0 AFY u s i n g C o l o r a d o R i v e r i n t a k e s t r u c t u r e . P o s s i b l e 
s i t e p r e p a r a t i o n 1 9 7 6 ; c o n s t r u c t i o n 1 9 7 7 . O p e r a t i o n a l i n 1979 w i t h 1 0 0 -
150 w o r k e r s . E v e n t u a l s i t e s c a l e u p t o 1 5 0 , 0 0 0 BPD p o s s i b l e . H i g h 
g r a d e r e s e r v e s h o l d 2 b i l l i o n b a r r e l s : l o w g r a d e , 2 b i l l i o n b a r r e l s . 
U n i o n , a p i o n e e r o i l s h a l e f i r m , h a s l a n d , r e s e r v e s , t e c h n o l o g y and 
w a t e r . Needs f a v o r a b l e p o l i t i c a l / e c o n o m i c c l i m a t e t o p r o c e e d . 

P r o p o s e d 5 0 , 0 0 0 BPCD 
on 5 , 1 2 0 f e d e r a l t r a c t 
U-b n e a r V e r n a l , U t a h 

P r o j e c t c o s t u n d e t e r m i n e d . 

R i g h t s on 5 , 1 2 0 f e d e r a l o i l s h a l e p r o t o t y p e p r o g r a m t r a c t U-b 
a c q u i r e d w i t h $ 4 5 . 1 m i l l i o n b i d 4 / 9 / 7 4 . L e a s e i s s u e d 6 / 1 / 7 4 . 
R e c o v e r a b l e r e s e r v e s 266 m i l l i o n b a r r e l s . Room a n d p i l l a r m i n i n g o f 
s h a l e s p r o b a b l y f o r P a r a h o r e t o r t . B y - p r o d u c t o f s h a l e c r u s h ­
i n g b r i q u e t t e d f o r P a r a h o o r u s e d f o r TOSCO I I r e t o r t . W a t e r 
r e q u i r e m e n t 8 , 2 5 0 AFY. W h i t e R i v e r w a t e r d e v e l o p m e n t s h a r e d w i t h 
U - a , U t e I n d i a n s , U i n t a a n d C e n t r a l U t a h w a t e r d i s t r i c t s , B u r e a u 
o f R e c l a m a t i o n . Employment 1 , 3 7 5 f o r c o n s t r u c t i o n ; 8 9 5 f o r o p e r a ­
t i o n s . J o i n t d e v e l o p m e n t w i t h t r a c t U - a s o u g h t . M o d u l a r d e v e l o p m e n t 
p l a n n e d . S o l i c i t a t i o n o f p a r t i c i p a t i o n by f e d e r a l g o v e r n m e n t b e i n g 
e v a l u a t e d . 

E n v i r o n m e n t a l work 
c o n t i n u i n g ( s e e page 
2 - 2 ^ 1 ; go a h e a d a w a i t i n g 

C o n g r e s s i o n a l a c t i o n on 
e n e r g y l e g i s l a t i o n ( S e e 
page 2 - 5 2 i n S e p t i s s u e ) . 

E n v i r o n m e n t a l , e x p l o r ­
a t o r y w o r k u n d e r w a y . 
DDP e x p e c t e d , 4 / 1 / 7 5 . 
W a t e r d e v e l o p m e n t w i t h 
w i t h s t a t e h e l p 
i m m i n e n t . ( S e e page 
2 - 9 a n d 2 - 4 8 ) i n S e p t . 
1975 i s s u e . ) 
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O c c i d e n t a l O i l S h a l e , 
I n c . 

P r o p o s e d i n s i t u o i l 
and g a s r e c o v e r y n e a r 
M i d l a n d , M i c h i g a n 

I n s i t u t e s t i n U i n t a h 
C o u n t y , U t a h 

One t o n p e r h o u r o i l 
s h a l e g a s i f i c a t i o n 
p l a n t i n C h i c a g o 

E n v i r o n m e n t a l e f f e c t s 
o f s p e n t s h a l e s a t 
DRI 

U s e o f b a c t e r i a t o 
r e l e a s e k e r o g e n f r o m 
s h a l e a t USC 

M o d i f i e d i n s i t u s h a l e 
o i l r e c o v e r y n e a r 
G r a n d J u n c t i o n , C o l o . 

ERDA e v a l u a t i n g p r o ­
p o s a l . No r e c e n t a g e n c y 

a c t i o n ( s e e page 2-1 
i n S e p t . i s s u e ) 

P r o j e c t c o s t p r o b a b l y i n t h e $600 m i l l i o n p l u s r a n g e . 

DEMONSTRATION PILOT AND RESEARCH PROJECTS 

Dow a s k e d ERDA f o r $42 m i l l i o n f o r s e v e n y e a r f i e l d e v a l u a t i o n on 
e x t r a c t i n g l o w BTU gas and l i q u i d p r o d u c t s f r o m 200 f o o t h o r i z o n 
o f A n t r i m s h a l e s 3 , 0 0 0 f e e t u n d e r g r o u n d . F r a c t u r i n g n e e d e d p r i o r 
t o u s i n g f o r w a r d c o m b u s t i o n p r o c e s s on 10 GPT s h a l e s . R e s e r v e s e x ­
t e n s i v e as 2 / 3 r d s o f s t a t e u n d e r l a i n w i t h s h a l e . 

P r o j e c t c o s t $42 m i l l i o n . 

P r o p o s e d t e s t s i s i n NE 1/4 o f S e c t i o n 2 , T 1 4 S , R 2 2 E . A p p r o v e d by U t a h I n p r o g r e s s ( s e e page 
B o a r d o f O i l , Gas and M i n i n g on 9 / 1 7 / 7 5 . T e s t w i l l i n v o l v e e x p l o s i v e 2 - 4 9 ) . 
f r a c t u r i n g o f s h a l l o w o i l s h a l e d e p o s i t s f o l l o w e d by i n s i t u r e t o r t i n g 
by means o f h o r i z o n t a l f i r e f r o n t . 

P r o j e c t c o s t u n d e t e r m i n e d 

P i l o t p l a n t b e i n g b u i l t t o u s e 25 GPT s h a l e f r o m A n v i l P o i n t s i n one 
t o n p e r h o u r n o n - c o n t i n u o u s f e e d t e s t . T e s t s o f 8 a n d t e n h o u r 
d u r a t i o n t o v e r i f y b e n c h s c a l e y i e l d s o f up t o 80 p e r c e n t c o n v e r s i o n 
o f o r g a n i c c a r b o n t o g a s e o u s p r o d u c t s . D e c . ' 7 5 s t a r t u p a n t i c i p a t e d . 

P r o j e c t c o s t $ 3 3 0 , 0 0 0 

S e c o n d p h a s e o f s t u d y o f c a r b o n a c e o u s s o l i d w a s t e f r o m c o m m e r c i a l o i l 
s h a l e o p e r a t i o n s n e a r i n g c o m p l e t i o n w i t h a n a l y s i s o f a u t o - o x i d a t i o n o f 
s p e n t s h a l e . F i r s t a n n u a l r e p o r t o f 2 - y e a r s t u d y 1/75 c i t e d p r o p e r t i e s 
o f p o l y n u c l e a r / p o l y c o n d e n s e d a r o m a t i c s and o t h e r c o n s t i t u e n t s , i n ­
c l u d i n g c a r c i n o g e n i c p o t e n t i a l . 

S t u d y c o s t $ 1 2 0 , 0 0 0 NSF g r a n t . 

I n v e s t i g a t i o n o f s u l f u r - o x i d i z i n g b a c t e r i a f o r r e l e a s i n g k e r o g e n f r o m 
i n s i t u s h a l e b o d i e s . 

S t u d y c o s t $ 1 2 0 , 0 0 0 NSF g r a n t . 

M o d i f i e d i n s i t u w i t h u p p e r and l o w e r l e v e l a d i t . 1 2 0 ' x 1 2 0 ' x 3 1 0 ' 
c o l u m n o f 15 GPT f r a c t u r e d s h a l e r e a d y f o r i g n i t i o n . Top o f c o l u m n t o 
be i g n i t e d and o i l r e c o v e r e d f r o m l o w e r l e v e l a d i t w i t h g a s r e c y c l e f o r 
s u s t a i n e d c o m b u s t i o n and t e m p e r a t u r e c o n t r o l . Work i s b a s e d on 3 0 ' x 3 0 ' 
x 7 0 ' r e s u l t s . P e r m i t s o u g h t f o r i n c r e a s e i n m i n e w a s t e d i s p o s a l f r o m 
5 0 0 , 0 0 0 t o 8 . 8 m i l l i o n y a r d s . 

C o n s t r u c t i o n v i r t u ­
a l l y c o m p l e t e d . 

R e s e a r c h c o n t i n u i n g . 
( S e e J u n e 1974 i s s u e , 
p a g e 2 - 7 0 . ) 

A c t i v e 

A c t i v e ( s e e page 
2 - 4 8 ) . 

P r o j e c t c o s t $25 m i l l i o n e x p e n d e d t o d a t e . 



PRINCIPALS 

P a r a h o D e v e l o p m e n t C o r p . 
( D e v e l o p m e n t E n g i n e e r i n g , 
I n c . ) & A . G . M c K e e , ARCO, 
C a r t e r O i 1 , C h e v r o n , 
C l e v e l a n d C l i f f s , G u l f , 
K e r r - M c 3 e e , M a r a t h o n , 
M o b i l , P h i 1 1 i p s , S h e l l , 
S o h i o , S o . C a l i f . E d i s o n 
AMOCO, S u n , T e x a c o , 
Webb R e s o u r c e s 

P a r a h o D e v e l o p m e n t 
C o r p . 

P e t r o b r a s ( P e t r o l e o 
B r a s i l e i r o , S . A . ) 

The O i l S h a l e C o r p . 
(TOSCO) 

PROJECT DESCRIPTION 

D e v e l o p m e n t o f d i r e c t / 
i n d i r e c t r e t o r t i n g 
p r o c e s s e s a t B u M i n e s 
f a c i l i t y , R i f l e , C o l o . 

S c a l e - u p o f r e t o r t 
t o 7 , 3 0 0 BPD a t 
B u M i n e s f a c i l i t y , 
R i f l e , C o l o . 

D e m o n s t r a t i o n p l a n t 
n e a r Sao M a t e u s do 
s u l , P a r a n a , B r a z i l 

D i r e c t g a s i f i c a t i o n o f 
o i l s h a l e a t R e s e a r c h 
C e n t e r n e a r D e n v e r . 
C o l o . 

DETAILS 

G o v e r n m e n t t e s t e d s e v e n f u e l s f r o m 1 0 , 0 0 0 BBL r e f i n e r y r u n s o f P a r a h o 
r e t o r t e d s h a l e o i l . D i r e c t c o m b u s t i o n o f 30GPT s h a l e a t t a i n e d up t o 
95 p e r c e n t r e c o v e r y ; 8 , 4 2 0 SCF o f l o w BTU g a s p e r t o n . O p e r a t i n g 
f a c t o r 8 8 p e r c e n t . Low o r g a n i c c o n t e n t i n s p e n t s h a l e i n 56 day t e s t 
r u n . C o n c l u d i n g d i r e c t f i r e d mode o f o p e r a t i o n . I n d i r e c t mode o f 
o p e r a t i o n t o b e g i n D e c . ' 7 5 . C o m b i n a t i o n mode o p e r a t i o n p l a n n e d i n 
l a t e s p r i n g o f 1976 i n c o n j u n c t i o n w i t h c o m m e r c i a l e v a l u a t i o n s t u d i e s . 
C o n c l u s i o n o f 3 0 - m o n t h d e m o n s t r a t i o n p r o j e c t s c h e d u l e d f o r l a t e May 1976. 

P r o j e c t c o s t $9 mi I l i o n . 

P r o p o s a l t o b u i l d 42 f o o t d i a m e t e r r e t o r t c a p a b l e o f p r o c e s s i n g 1 1 , 5 0 0 
TPD o f 30 GPT s h a l e s t o y i e l d 7 , 3 0 0 BBL/D l i q u i d s a t A n v i l P o i n t s . 
A s c a l e - u p and r e f i n e m e n t o f 8 1 / 2 ' d i a m e t e r r e t o r t . ERDA o f f i c i a l s 
r e v e a l e d t h a t f u l l - b l o w n E I S w o u l d h a v e t o be p r e p a r e d f o r s c a l e - u p . 
A w a i t i n g g u i d e l i n e s o n s c o p e o f E I S . 

P r o j e c t c o s t $ 7 6 . 2 mi 11 i o n . 

P e t r o S i x 2 , 2 0 0 TPD s h a l e r e t o r t o p e r a t i n g n e a r d e s i g n c a p a c i t y t o 
y i e l d 1 , 0 0 0 BBL/D o i l , 12 MMCFD g a s and 14 TPD s u l f u r i n s e r i e s o f 
d e m o n s t r a t i o n t e s t s . A 5 0 , 0 0 0 BPD f a c i l i t y c o n t e m p l a t e d by M i n e s 
& E n e r g y M i n i s t r y . C o s t o f p r o d u c t i o n a b o u t $9 p e r b a r r e l . U . S . 
p a t e n t o b t a i n e d on t h e p r o c e s s . 

S e r i e s o f t e s t s w i t h 5 TPD r e t o r t u s i n g 36 GPT s h a l e s and o x y g e n - s t e a m 
g a s i f i c a t i o n i n f l u i d i z e d b e d . P r e l i m i n a r y r e s u l t s w a r r a n t c o n t i n u e d 
w o r k . R e p o r t s c h e d u l e d e a r l y 1 9 7 6 . 

P r o j e c t c o s t u n d e t e r m i n e d . 

T e s t i n g o f r e f i n e r y 
p r o d u c t s ; i n d i r e c t 
c o m b u s t i o n o p e r a t i o n s 
r e a d i e d . ( S e e page 
2 - 1 4 i n S e p t . 1975 
i s s u e . ) 

P a r t i c i p a n t s s o u g h t . 
( S e e J u n e 1975 i s s u e , 
page 2 - 4 3 . ) 

D e m o n s t r a t i o n r u n s 
b e i n g made 

In p r o g r e s s . 

U . S . B u r e a u o f M i n e s , 
Cameron E n g i n e e r s , I n c . 

U n d e r g r o u n d m i n i n g 
R e s e a r c h s t u d i e s 

T e c h n i c a l p h a s e o f 18 month s t u d y c o m p l e t e ; e c o n o m i c a n a l y s i s o f 
t e c h n o l o g y i n p r o g r e s s f o r d e e p , t h i c k b e d d e d s h a l e d e p o s i t s i n 
P i c e a n c e B a s i n , C o l o . 

S t u d y c o s t $ 2 9 3 , 2 2 4 c o n t r a c t . 

F i r s t p h a s e c o m p l e t e d 
J u l y 1 9 7 5 ; s e c o n d p h a s e 
due J a n u a r y 1 9 7 6 . 
( S e e page 2 - 1 2 t h i s 
i s s u e . ) 

U . S . B u r e a u o f M i n e s 
F e n i x & S c i s s o n , I n c . 

M o d i f i e d i n s i t u 
o i l s h a l e s t u d y 
o f P i c e a n c e B a s i n 

S t u d y o f m o d i f i e d i h s i t u s h a l e o i l r e c o v e r y f r o m d e e p , t h i c k b e d d e d 
s h a l e s o f P i c e a n c e B a s i n , C o l o . F e a t u r e s c o n v e n t i o n a l m i n i n g , r u b -
b i l i z a t i o n o f s h a l e s and i n s i t u r e t o r t i n g . An 18 month s t u d y f r o m 
J u l y 1 , 1974. 

T e c h n i c a l p h a s e c o m ­
p l e t e d e c o n o m i c a n a l y ­
s i s due J a n u a r y 1 9 7 6 . 

U . S . B u r e a u o f M i n e s , 
Sun Oi1 C o . 

Open p i t m i n i n g 
a n a l y s i s o f 
P i c e a n c e B a s i n 

P r o j e c t C o s t $ 2 2 0 , 6 9 6 

T e c h n i c a l and e c o n o m i c a n a l y s i s o f open p i t s h a l e m i n e s , P i c e a n c e 
B a s i n , C o l o . Two y e a r s t u d y due J u n e 1 9 7 6 . C o n c e p t i s f o r one 
l a r g e m i n e t o s u p p l y s e v e r a l r e t o r t s . 

F i r s t p h a s e done A p r i l 
1 9 7 5 ; s e c o n d p h a s e 
u n d e r w a y . 

P r o j e c t c o s t $ 3 9 5 , 3 0 9 

W e s t e r n O i l S h a l e 
C o r p . , A s h l a n d , 
C h e v r o n , C i t i e s S e r v i c e , 
G e t t y , G u l f , AMOCO, 
S h e l 1 , S u n , A . G . McKee 

E x p e r i m e n t a l 
i n s i t u p r o j e c t 

P l a n n i n g and c o s t i n g o f t h r e e s m a l l i n s i t u c h i m n e y s i n 30 GPT and 
15 GPT s h a l e s f r a c t u r e d by Dupont d e s i g n e d e x p l o s i v e s b e g u n J u l y ' 7 5 ; 
due 2 / 1 / 7 6 . S e c o n d p h a s e f i e l d t e s t i n g s c h e d u l e d i n 1 9 7 6 . 

P r o j e c t c o s t F i r s t p h a s e $ 4 0 0 , 0 0 0 

F i r s t p h a s e due 2 / 1 / 7 6 . 
( S e e S e p t . 1975 i s s u e , 
page 2 - 5 3 . ) 

Synthetic Fuels From Oil Sands 

AOP G r o u p , owned j o i n t l y 
by P e t r o f i n a C a n a d a 
( 3 5 . ; ) , P a c i f i c P e t r o l e u m 
( 3 5 V . ) , H u d s o n ' s B a y O i l 
and Gas C o . , L t d . (19%), 
a n d M u r p h y Oi1 C o . , 
L t d . ( 1 1 2 ) 

U n d e r l i n i n g d e n o t e s c h a n g e s s i n c e S e p t e m b e r 1975 i s s u e . 

COMMERCIAL PROJECTS 

C o m m e r c i a l p l a n t 
i n A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

P r o p o s e d p l a n t t o be l o c a t e d on L e a s e N o s . 12 and 3 4 . A l l o w a b l e 
p r o d u c t i o n w i l l be 1 2 2 , 5 0 0 BPCD. M i n i n g b u c k e t w h e e l e x c a v a t o r s ; 
e x t r a c t i o n - h o t w a t e r p r o c e s s ; u p g r a d i n g f l u i d c o k i n g . O n - s i t e 
power p l a n t w i l l u s e b y p r o d u c t c o k e . I n i t i a l p r o d u c t i o n s c h e d u l e d 
f o r 1 9 8 2 . 

P r o j e c t c o s t - e s t i m a t e d a t $ 1 . 7 b i l l i o n . 

ERCB a p p r o v a l g r a n t e d , 
a w a i t i n g p r o v i n c i a l 
a p p r o v a l 



P R I N C I P A L S 

i . r e a t C a n a d i a n Oi 1 
S a n d s , L t d . , owned 
97' by Sun O i l C o . , 
3 p u b l i c l y owned 

Home O i 1 , L t d . and 
A l m i n e x C o r p o r a t i o n 

S h e l l C a n a d a , L t d . 

S y n c r u d e C a n a d a , L t d , (a 
j o i n t v e n t u r e c o n s i s t i n g 
I m p e r i a l Oi1 L t d . , 
( 4 4 . 6 4 ) , C a n a d a C i t i e s 
S e r v i c e L t d . , ( 3 1 . 4 3 ' ) 
and G u l f O i l C a n a d a L t d . 
( 2 3 . 9 3 , ) , P r o v i n c e o f 
A l b e r t a ( 1 0 ) P r o v i n c e 
o f O n t a r i o (5 ) and 
t h e C a n a d i a n F e d e r a l 
G o v e r n m e n t ( 1 5 ) 

PROJECT DESCRIPTION 

C o m m e r c i a l p l a n t 
i n A t h a b a s c a 
d e p o s i t , A l b e r t a , 
C a n a d a 

C o m m e r c i a l p l a n t 
i n A t h a b a s c a d e p o s i t 
A l b e r t a , C a n a d a 

C o m m e r c i a l p l a n t 
i n A t h a b a s c a d e p o s i t 
A l b e r t a , C a n a d a 

C o m m e r c i a l p l a n t 
i n A t h a b a s c a d e p o s i t . 
A l b e r t a , C a n a d a 

U n d e r l i n i n g d e n o t e s c h a n g e s s i n c e S e p t e m b e r 1975 i s s u e . 

DETAILS 

P l a n t has b e e n i n o p e r a t i o n s i n c e 1967 on L e a s e No. 8 6 . A u t h o r i z e d 
a n n u a l p r o d u c t i o n i s 6 5 , 0 0 0 BPCD e q u i v a l e n t . M i n i n g - b u c k e t w h e e l 
e x c a v a t o r s ; e x t r a c t i o n h o t w a t e r p r o c e s s ; u p g r a d i n g d e l a y e d c o k i n g 
C o k e r b o t t o m s a r e u s e d f o r power p l a n t f u e l . 1 0 0 , 0 0 0 TPY o f s u l f u r i s 
b e i n g e x p o r t e d a n d s o l d i n I t a l y . $7 m i l l i o n l o s s r e p o r t e d f o r f i r s t 
t h r e e q u a r t e r s o f J 9 / J L -

P r o p o s e d p l a n t t o be l o c a t e d on L e a s e N o . 3 0 . A l l o w a b l e p r o d u c t i o n i s 
1 0 3 , 0 0 0 BPCD. M i n i n g b u c k e t w h e e l e x c a v a t o r s ; e x t r a c t i o n h o t 
w a t e r p r o c e s s ; u p g r a d i n g f l u i d c o k i n g . I n i t i a l p r o d u c t i o n s c h e d u l e d 
f o r 1 9 8 2 . 

P r o j e c t c o s t e s t i m a t e d a t $ 2 . 4 b i l l i o n 

P r o p o s e d p l a n t t o be l o c a t e d on L e a s e No. 1 3 . A l l o w a b l e p r o d u c t i o n i s 
1 0 0 , 0 0 0 BPCD. M i n i n g e l e c t r i c d r a g l i n e s ; e x t r a c t i o n h o t w a t e r 
p r o c e s s ; u p g r a d i n g - vacuum f l a s h d e a s p h a l t i n g . I n i t i a l p r o d u c t i o n 
s c h e d u l e d f o r 1 9 8 0 . 

P r o j e c t c o s t now e s t i m a t e d a t $2 b i l l i o n 

P l a n t l o c a t e d on L e a s e No. 17 . A l l o w a b l e p r o d u c t i o n i s 1 2 5 , 0 0 0 BPCD. 
M i n i n g e l e c t r i c d r a g l i n e s ; e x t r a c t i o n h o t w a t e r p r o c e s s ; u p g r a d i n g 
f l u i d c o k i n g . C a n a d i a n B e c h t e l , L t d . i s m a n a g i n g c o n t r a c t o r . S t a r t u p 
s c h e d u l e d f o r 1978 w i t h i n i t i a l p r o d u c t i o n o f 1 0 4 , 5 0 0 BPCD. 

P r o j e c t c o s t now e s t i m a t e d a t o v e r S2 b i l l i o n . 

STATUS 

O p e r a t i ng 

A p p r o v e d by E R C B , 
a w a i t i n g p r o v i n c i a l 
a p p r o v a l 

ERCB a p p r o v a l g r a n t e d . 
R a t i f i c a t i o n by 
p r o v i n c i a l g o v e r n ­
ment a w a i t e d 

C o n s t r u c t i o n c o n ­
t i n u i n g 

A r i z o n a F u e l s , I n c . 
and Burmah O i l 

AMOCO C a n a d a 
P e t r o l e u m L t d . 

B i n g h a m M e c h a n i c a 
M e t a l P r o d u c t s , I n c . 

P i l o t p i a n t on 
A s p h a l t R i d g e , n e a r 
V e r n a l , U t a h 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

P i l o t p l a n t o p e r a t i o n 
a t I d a h o F a l l a , I d a . 

DEMONSTRATION, PILOT OR RESEARCH PROJECTS 

P l a n t w i l l be l o c a t e d on S o h i o p r o p e r t y a b o u t s e v e n m i l e s s o u t h o f 
V e r n a l . E x t r a c t i o n u n i t w i l l be 51 f e e t h i g h and s i x f e e t i n d i a m e t e r 
Feed w i l l be l o a d e d i n t h e t o p , h e a t e d by a g a s - f i r e d f u r n a c e , and 
b i t u m e n w i l l be s e p a r a t e d i n a w a t e r - f i l l e d chamber The p r o d u c t 
w i l l be p r o c e s s e d a t M a j o r O i l ' s R o o s e v e l t r e f i n e r y . I n i t i a l p r o ­
d u c t i o n e x p e c t e d t o be 1 , 0 0 0 BPD. R o o s e v e l t r e f i n e r y s o l d a t t a x s a l e 
( s e e page 3 - 15 t h i s i s s u e ) ; p r o j e c t c o n t i n u i n g w i t h c r u d e d e s t i n e d _ f o r 
p r o c e s s i n g a t A - Z ' s F r e d o n i a , A r i z , r e f i n e r y . 

P r o j e c t c o s t S 3 . 0 m i l l i o n 

L o c a t i o n i s s e c t i o n 2 7 - 8 5 - 8 W4M. A p p l i c a t i o n s u b m i t t e d i n O c t o b e r 1968 
s e e k i n g p r o v i n c i a l a u t h o r i t y t o p r o d u c e 15 m i l l i o n b a r r e l s o f c r u d e 
b i t u m e n a t r a t e s up t o 8000 BPD. T h i s p l a n n e d s u b - c o m m e r c i a l i n s i t u 
p r o j e c t was t o f r a c t u r e t h e f o r m a t i o n by t h e p a t e n t e d H y d r a - F r a c t e c h ­
n i q u e and f o l l o w up w i t h a c o m b i n a t i o n f o r w a r d c o m b u s t i o n - w a t e r f l o o d 
p r o c e d u r e known as t h e C0FCAW p r o c e s s . AMOCO owns p a t e n t r i g h t s t o 
b o t h p r o c e s s e s . 

P r o j e c t c o s t - e s t i m a t e d a t $9 m i l 1 i o n t o d a t e . 

P i l o t p l a n t u n d e r c o n s i d e r a t i o n a f t e r t h r e e y e a r s o f b e n c h - s c a l e t e s t s 
on o i l s a n d s f r o m A s p h a l t R i d g e , U t a h . P r o p o s e d p l a n t w o u l d be 
2 , 5 0 0 BPD u s i n g c o l d and s o l v e n t p r o c e s s e s . R e s i d u a l s a n d f i n e s i n 
p r i m a r y o i l c l a i m e d a t 0 . 1 t o 0 . 2 o f one p e r c e n t . 
t i o n s t o be comp 1 ete_ by s p r i n g 1 9 7 6 . 

P r o j e c t c o s t - e s t i m a t e d $ 1 . 5 m i l l i o n . 

P i l o t p i a n t o p e r a -

S t a r t - u p s c h e d u l e d f o r 
D e c . 1975 o r J a n . 1976 

I x p a n s i o n o p e r a t i o n s 
s u s p e n d e d . O l d e r p h a s e s 
o f p r o j e c t c o n t i n u i n g 

P r o c e s s p a t e n t a p p l i c a ^ -
t i o r ^ b e i n g p r e p a r e d 

B u r e a u o f M i n e s 
L a r a m i e E n e r g y R e s e a r c h 
C e n t e r 

I n s i t u f i e l d 
e x p e r i m e n t on 
n o r t h w e s t A s p h a l t 
R i d g e , n e a r V e r n a l , 
U t a h . 

The s i t e o f t h e r e v e r s e c o m b u s t i o n t e s t i s f i v e m i l e s w e s t o f V e r n a l . 
The l i n e d r i v e p a t t e r n w i l l c o n s i s t o f two rows o f i n j e c t i o n w e l l s 
w i t h a row o f p r o d u c i n g w e l l s b e t w e e n . E a c h row w i l l c o n t a i n t h r e e 
w e l l s , t h e rows w i l l be 60 f e e t a p a r t and t h e w e l l s i n e a c h row 
w i l l be 20 f e e t a p a r t . The p a t t e r n s h o u l d be b u r n e d o u t i n 3 0 - 9 0 
d a y s a f t e r i g n i t i o n . 

P r o j e c t c o s t SI mi 11 i o n 
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C a n a d i a n I n d u s t r i a l 
Gas and O i l , L t d . 
( C I G O L ) , F u y o -
M a r u b e n i Oi1 a n d Gas 
o f A l b e r t a , L t d . 

C h e v r o n S t a n d a r d L t d . 

C a n a d i a n J a v e l i n L t d . 

F a i r b r i m Company 

G u a r d i a n C h e m i c a l 
C o r p o r a t i o n 

G u l f O i l C a n a d a 
L t d . 

I m p e r i a l O i l , L t d . 

M a r c o n a f l o , I n c . 
a s u b s i d i a r y o f 
M a r c o n a C o r p . 

M u r p h y O i l C o . L t d . 

Numac O i l and G a s , 
L i m i t e d 

PROJECT DESCRIPTION 

E x p e r i m e n t a l i n s i t u 
p r o j e c t i n C o l d L a k e 
d e p o s i t , A l b e r t a , 
C a n a d a 

E x p e r i m e n t a l i n s i t u 
p r o j e c t i n C o l d L a k e 
d e p o s i t , A l b e r t a , 
C a n a d a 

P i l o t p l a n t i n 
M o n t r e a l , C a n a d a 

P i l o t p l a n t n e a r 
B o w l i n g G r e e n , 
K e n t u c k y 

P i l o t p l a n t i n 
H a u p p a u g e , New Y o r k 

E x p e r i m e n t a l i n s i t u 
p r o j e c t i n W a b a s c a 
d e p o s i t , A l b e r t a , 
C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
C o l d L a k e d e p o s i t , 
A l b e r t a , C a n a d a 

S l u r r y m i n i n g p r o j e c t 
i n S o u t h e r n C a l i f o r n i a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
C o l d L a k e d e p o s i t , 
A l b e r t a , C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

DETAILS 

CIGOL w i l l be o p e r a t o r o f a $ 2 0 m i l l i o n p r o g r a m f u n d e d m o s t l y by 
t h e J a p a n e s e f i r m . A d e l i n e a t i o n d r i l l i n g p r o g r a m i s i n p r o g r e s s . 
L o c a t i o n w i l l be on L e a s e N o . 6 0 . S u c c e s s f u l c o m p l e t i o n o f f i r s t 
p h a s e w i l l e n t i t l e F u y o - M a r u b e n i t o 5 0 ? i n t e r e s t i n CIGOL h o l d i n g s . 
CIGOL t o merge w i t h N o r t h e r n & C e n t r a l Gas C o r p . L t d . 

P r o j e c t c o s t I n i t i a l p h a s e $ 1 6 . 5 m i l l i o n 
T o t a l p r o j e c t $20 m i l l i o n 

P r o j e c t w i l l be l o c a t e d a t 3 6 - 6 1 - 2 W4 n o r t h o f I m p e r i a l O i l ' s L e a s e 
N o . 3 9 . The o n e - w e l l h u f f - a n d - p u f f t e s t began i n J u l y 1 9 7 5 . 

S m a l l s c a l e p i l o t p l a n t s t u d i e s b e i n g c o n d u c t e d on J a v e l i n 
E n v i r o n m e n t a l P r o t e c t i o n O i l S a n d s S y s t e m ( J E P O S S ) . P r o c e s s i n ­
v o l v e s s o l v e n t e x t r a c t i o n a f t e r p r e t r e a t m e n t w i t h i n f r a r e d r a d i a t i o n . 
P a t e n t r i g h t s o b t a i n e d t h r o u g h C a l g a r y s u b s i d i a r y , B i s o n P e t r o l e u m 
& M i n e r a l s L t d . 

A c h e m i c a l e x t r a c t i o n p r o c e s s i s t o be u s e d , h o w e v e r t h e e x a c t n a t u r e 
o f t h e c h e m i c a l s o l v e n t h a s n o t been d i s c l o s e d . O r e w i l l be o b t a i n e d 
f r o m l o c a l d e p o s i t s a n d A s h l a n d O i l has b e e n c o n t a c t e d a b o u t t h e u s e 
o f t h e i r f a c i l i t i e s f o r u p g r a d i n g . 

The p r o j e c t i n v e s t i g a t e s t h e f e a s i b i l i t y o f u s i n g a l o w - c o n c e n t r a t e 
s o l u t i o n o f P o l y c o m p l e x t o e x t r a c t b i t u m e n f r o m o i l s a n d s . The 
c h e m i c a l was o r i g i n a l l y d e s i g n e d t o b r e a k up o i l s l i c k s . P i l o t p l a n t 
o p e r a t e s on 4 0 0 # / h r o f f e e d . C l a i m made t h a t p r o c e s s u s e s o n l y 1/2 
t h e e n e r g y o f c o n v e n t i o n a l h o t w a t e r p r o c e s s a n d r e q u i r e s o n l y 1/3 
t h e c o n s t r u c t i o n c o s t s . T e s t s b e i n g made f o r i n t e r e s t e d c o m p a n i e s . 
New W e s t e r n O i l S a n d s , L t d . a s u b s i d i a r y o f R a i n b o w R e s o u r c e s , L t d . 
has p r o v i d e d t h e o i l s a n d s f e e d f o r t h e t e s t s as w e l l as f i n a n c i a l 
b a c k i n g . 

P r o j e c t w i l l be l o c a t e d a t 6 - 8 3 - 2 2 W4. R e c o v e r y scheme w i l l i n v o l v e t h e A c t i v e 
i n j e c t i o n o f s t e a m t h r o u g h 11 w e l l s a r r a n g e d i n t h r e e f i v e - s p o t p a t t e r n s . 
N i n e o p s e r v a t i o n w e l l s w i l l a l s o be d r i l l e d . The p r o d u c i n g f o r m a t i o n l i e s 
a t a d e p t h o f 8 0 0 f t . A 5 0 , 0 0 0 l b / h r s t e a m g e n e r a t o r w i l l be i n s t a l l e d . 
The 7 ° A P I c r u d e p r o d u c t w i l l be p r o c e s s e d a t G u l f ' s C a l g a r y a s p h a l t p l a n t . 

P r o j e c t a p p r o v a l 
g r a n t e d by ERCB. J a p ­
a n e s e p a r t i c i p a t i o a 
D r i 1 1 i n g i s u n d e r w a y 

A c t i v e 

A c t i v e 

K e n t u c k y p r o j e c t a c t i v e 

P i l o t p l a n t o p e r a t i o n s 
u n d e r w a y 

I m p e r i a l has been c o n d u c t i n g s t e a m s t i m u l a t i o n t e s t s i n t h e E t h e l L a k e 
a r e a o f t h e C o l d L a k e d e p o s i t s i n c e 1 9 7 1 . The e x a c t l o c a t i o n i s 2 7 - 6 4 - 3 
W4 on I m p e r i a l ' s L e a s e N o . 4 0 . In December 1973 I m p e r i a l r e c e i v e d ERCB 
a p p r o v a l f o r p r o d u c t i o n f r o m t h e c u r r e n t p r o j e c t f r o m 1500 t o 4 0 0 0 
BPCD. I m p e r i a l has s o l d d a t a and o n g o i n g p r o g r a m m o n i t o r i n g r i g h t s t o 
f i v e c o m p a n i e s . New p r o j e c t ( L e m i n g ) u s e s a 7 - s p o t d r i l l i n g p a t t e r n , 
w h e r e a s t h e p r e v i o u s p r o j e c t u s e d a 5 - s p o t p a t t e r n . L e m i n g p i l o t b e g a n 
p r o d u c t i o n i n A p r i l 1 9 7 5 . 1 4 - w e l l e x p a n s i o n u n d e r w a y . 

P r o j e c t c o s t $ 5 . 2 5 m i l l i o n e x p e c t e d t o be s p e n t o v e r n e x t 10 y e a r s . 

U n d e r g r o u n d f i n i n g s y s t e m u s e s h i g h p r e s s u r e w a t e r j e t s t o remove o r e 
and p r o d u c e s l u r r y w h i c h c a n be pumped t o t h e s u r f a c e . P r o c e s s has b e e n 
s u c c e s s f u l l y u s e d i n m i n i n g u r a n i u m o r e s . 

The p r o j e c t i s l o c a t e d i n S e c t i o n 1 3 - 5 8 - 5 W4. A p p r o v a l was g r a n t e d f o r 
p r o d u c t i o n o f 600 BPCD. I n v e r t e d 7 - s p o t p a t t e r n b e i n g d r i l l e d . A f t e r 
e a c h h o l e i s s t i m u l a t e d by h u f f - a n d - p u f f , s t e a m f l o o d w i l l f o l l o w . 

L o c a t i o n i s 3 0 - 8 3 - 6 W4 on L e a s e No. 7 2 . The p r o j e c t w i l l u s e a s t e a m 
i n j e c t i o n t e c h n i q u e on a f i v e - s p o t p a t t e r n . I f t h e p i l o t p l a n t i s 
s u c c e s s f u l , p l a n s a r e t o b e g i n a c o m m e r c i a l o p e r a t i o n p r o d u c i n g 
1 0 0 , 0 0 0 BPCD. 

A c t i v e 

A c t i v e 

A l l w e l l s t o be s t i m ­
u l a t e d by 1976 

A c t i v e 

P a y e t t e R i v e r M i n e s 

S h e l l C a n a d a , L t d . 

E x p e r i m e n t a l i n s i t u 
p r o j e c t i n D u c h e s n e 
C o u n t y , U t a h 

E x p e r i m e n t a l i n s i t u 
p r o j e c t i n P e a c e R i v e r 
d e p o s i t , A l b e r t a , Canada 

C o r e h o l e d a t a i n d i c a t e s a 5 0 0 - f o o t t h i c k z o n e o f o i l s a t u r a t e d d o l o m i t e 
i n S e c 1 2 , T 3 S , R2W S L M . D e p t h i s b e t w e e n 5000 and 6 0 0 0 f e e t . A p p r o v a l 
has been g r a n t e d t o b e g i n h o t w a t e r i n j e c t i o n t e s t s . The c a s i n g w i l l 
be p e r f o r a t e d w i t h f o u r p e r f o r a t i o n s p e r f o o t f r o m 5792 t o 5800 f e e t 
a n d w i t h two p e r f o r a t i o n s p e r f o o t f r o m 5760 t o 5770 f e e t . A p a c k e r 
w i l l be l o c a t e d b e t w e e n t h e s e i n t e r v a l s . Hot w a t e r w i l l be pumped 
f r o m t h e l o w e r s e c t i o n i n t h e s a t u r a t i o n z o n e , a n d up t h r o u g h t h e 
u p p e r s e c t i o n . A t e n - f o o t p e n e t r a t i o n i s a n t i c i p a t e d . S u c c e s s o n t h i s 
t e s t c o u l d l e a d t o h u f f - a n d - p u f f i n s i t u t e c h n i q u e s . 

P r o j e c t l o c a t e d a t 2 1 - 8 5 - 1 8 W5 on S h e l l ' s L e a s e No. 1 . P r o g r a m w i l l 
i n v o l v e 24 p r o d u c t i o n w e l l s , 7 s t e a m i n j e c t i o n w e l l s , 12 o b s e r v a t i o n 
w e l l s , and 2 f u e l g a s w e l l s , a r r a n g e d i n 7 - s p o t p a t t e r n s . A t w o - c y c l e 
s t e a m d r i v e p r o c e s s d e s i g n e d e s p e c i a l l y f o r t h e P e a c e R i v e r s i t e w i l l 
be u s e d . A f o u r - y e a r s t e a m i n j e c t i o n p h a s e w i l l be f o l l o w e d by a 
1 - 1 / 2 y e a r p r o d u c t i o n p e r i o d . P o s s i b l e l a r g e c o i n m e r i c a l scheme i s 
b e i n g c o n s i d e r e d . 

P r o j e c t c o s t i n s t a l l a t i o n $33 m i l l i o n . 
t o t a l p r o g r a m ( 9 - y e a r ) $85 m i l l i o n . 

P r o j e c t a p p r o v a l 
g r a n t e d by U t a h 
0 & G C o n s e r v a t i o n 
B o a r d 

E x p e r i m e n t a l w o r k 
t e r m i n a t e d 
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T e n n e c o O i l and M i n e r a l s 

T e x a c o E x p l o r a t i o n 
C a n a d a L t d . 

U n i o n O i l Company o f 
C a n a d a (87'. owned by 
U n i o n O i l Company o f 
C a l i f o r n i a ) 

U n i o n T e x a s o f C a n a d a , 
L t d . 

W o r l d H i d e E n e r g y C o . 

PROJECT DESCRIPTION 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t w e s t 
o f A t h a b a s c a d e p o s i t , 
A l b e r t a , C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
C o l d L a k e d e p o s i t , 
A l b e r t a , C a n a d a 

E x p e r i m e n t a l i n s i t u 
r e c o v e r y p r o j e c t i n 
C o l d L a k e d e p o s i t , 
A l b e r t a , C a n a d a 

U n d e r l i n i n g d e n o t e s c h a n g e s s i n c e S e p t e m b e r 1975 j s s u e . 

DETAILS 

P r o j e c t i s l o c a t e d i n S e c t i o n 2 7 - 9 6 - 7 W4 on T e n n e c o ' s L e a s e N o . 87 i n 
t h e M u s k e g R i v e r a r e a . 

I n a c t i v e . E J O _ p ^ r o j e £ t 
a p p r o v a l ha_s_ exp_Lrejd 

P r o j e c t l o c a t e d a t 1 5 - 8 8 - 8 W4 on T e x a c o ' s B i t u m i n o u s S a n d s L e a s e N o . 5 1 . 
A p p l i c a t i o n f o r amendments t o o r i g i n a l a p p r o v a l has b e e n a p p r o v e d 
P r o j e c t f e a t u r e s a 2 7 - h o l e p r o g r a m . 

P r o j e c t c o s t $3 m i l l i o n 

U n i o n o p e r a t e d u n d e r A p p r o v a l Number 2062 i n S e c t i o n 2 1 - 8 9 - 2 1 W4 
i n t h e C h i p a w y a n a r e a . P r o j e c t i n v o l v e d a s i n g l e - w e l l h u f f - a n d -
p u f f t e s t . 

P r o j e c t i s l o c a t e d a t 2 0 - 6 2 - 3 W4 i n t h e A r d m o r e a r e a on L e a s e N o . 5 6 , 
h e l d by U n i o n T e x a s . P r o d u c t i o n o f 500 BPCD i s e x p e c t e d f r o m t h e 1 6 -
w e l l f o r m a t i o n u s i n g h u f f - a n d - p u f f r e c o v e r y t e c h n i q u e s . A u t h o r i z e d 
p r o d u c t i o n i s 1000 BPCD. 

W o r l d Wide E n e r g y C o . i s c u r r e n t l y a s s e s s i n g t h e p o t e n t i a l o f d e p o s i t s 
i n t h e F o r t K e n t a r e a o f A l b e r t a ( S e c t i o n 2 8 , t o w n s h i p 6 1 ) . P l a n s f o r 
P h a s e I o f t h e p r o j e c t w o u l d e n t a i l d r i l l i n g 14 w e l l s on 1 6 0 - a c r e s p a c ­
i n g t o g a i n r e s e r v o i r i n f o r m a t i o n . A t p r e s e n t , one w e l l i s b e i n g s t e a m e d . 
The h u f f - a n d - p u f f m e t h o d i s b e i n g u s e d . W o r l d W i d e g a i n e d ERCB a p p r o v a l 
1 0 / 3 / 7 5 . 

A w a i t i n g w i n t e r f r e e z e -
up 

C o m p l e t e d 

A c t i v e 

S t e a m i n g i n p r o g r e s s 

P r o j e c t c o s t - u n d e t e r m i n e d . 

Synthetic Fuels From Coal 

ANG C o a l G a s i f i c a t i o n 
C o . , and M i c h i g a n 
W i s c o n s i n P i p e l i n e 
C o . ( w h o l l y owned 
s u b s i d i a r i e s o f A m e r ­
i c a n N a t u r a l Gas C o . ) 

C o m m e r c i a l p l a n t s 
SNG f r o m c o a l 

U n d e r l i n i n g d e n o t e s c h a n g e s s i n c e S e p t e m b e r 1975 i s s u e . 

COMMERCIAL PROJECTS 

O v e r a l l p l a n s c a l l f o r f o u r 250-MMCFD g a s i f i c a t i o n p l a n t s i n w e s t 
c e n t r a l N o r t h D a k o t a . F i r s t p l a n t p l a n n e d f o r s t a r t - u p i n 1 9 8 1 ; 
o t h e r p l a n t s s c h e d u l e d a t f o u r - y e a r i n t e r v a l s t h e r e a f t e r . N o r t h 
A m e r i c a n C o a l C o r p . has d e d i c a t e d a 3 . 7 b i l l i o n t o n l i g n i t e r e s e r v e 
t o p r o j e c t . S t a t e has a w a r d e d a c o n d i t i o n a l w a t e r p e r m i t f o r 1 7 , 0 0 0 
AFY f r o m L a k e S a k a k a w e a t o s e r v e f i r s t p l a n t . C . E . L u m m u s & K a i s e r 
E n g i n e e r s a r e c o m m i t t e d t o p r o j e c t t h r u f i r s t p l a n t . F i l e d f o r f i r s t 
p l a n t w i t h FPC i n M a r c h 1 9 7 5 . 

P e n d i n g FPC c e r t i f i c a ­
t i o n 

P r o j e c t c o s t e s t i m a t e d c o s t o f p l a n t 
e s t i m a t e d c o s t o f m i n e 

$778 m i l l i o n . 
$126 m i l l i o n . 

B u r l i n g t o n N o r t h e r n 

C i t i e s S e r v i c e Gas C o . 
and N o r t h e r n N a t u r a l 
Gas C o . 

C o m m e r c i a l p l a n t 
f e r t i l i z e r and 
1 i q u i d p r o d u c t s f r o m 
c o a l , C i r c l e West 
P r o j e c t 

C o m m e r c i a l p l a n t s 
SNG f r o m c o a l 

BN i s s t u d y i n g t h e f e a s i b i l i t y o f a c o a l m i n e and c o n v e r s i o n f a c i l i t y P l a n n i n g 
t o be l o c a t e d on t h e D r e y e r B r o s . R a n c h ( s u b s i d i a r y o f BN) n e a r C i r c l e 
i n McCone C o u n t y , M o n t a n a . D e t a i l s c o n c e r n i n g t h e t y p e and s i z e o f 
f a c i l i t y have n o t been r e l e a s e d . BN has f i l e d w i t h t h e S t a t e o f M o n t a n a 
f o r 6 7 , 0 0 0 AFY o f w a t e r f r o m F o r t P e c k R e s e r v o i r . 

J o i n t p u r s u i t o f c o a l g a s i f i c a t i o n i n Powder R i v e r B a s i n o f M o n t a n a - U n d e r s t u d y 
Wyoming f o r g a s i f i c a t i o n t o 1 , 0 0 0 MMCFD SG i n f o u r p l a n t s o f 250 MMCFD 
c a p a c i t y . The d e d i c a t i o n o f 500 m i l l i o n t o n s o f c o a l by P e a b o d y C o a l 
Company t o t h e p r o j e c t i s c o n t i n g e n t on r e n e g o t i a t i o n o f t h e l e a s e c o n t r a c t 
w i t h t h e N o r t h e r n C h e y e n n e I n d i a n N a t i o n ( M o n t a n a ) . 

C o l o r a d o I n t e r s t a t e Gas 
C o . 

E l P a s o N a t u r a l Gas 
C o . 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

C o m m e r c i a l p l a n t s 
SNG f r o m c o a l 
" B u r n h a m P r o j e c t " 

CIG has a 1 0 - y e a r o p t i o n on a l o n g b l o c k o f c o a l l a n d i n M o n t a n a f r o m 
W e s t m o r e l a n d R e s o u r c e s . E s t i m a t e d r e s e r v e s a r e 300 m i l l i o n t o n s . CIG 
has h e l p e d t o f i n a n c e a p i l o t p l a n t p r o j e c t by O c c i d e n t a l P e t r o l e u m ' s 
G a r r e t t R e s e a r c h . C I G ' s p a r e n t c o m p a n y , C o a s t a l S t a t e s Gas C o r p . , i s 
c o n d u c t i n g p r o c e s s and e c o n o m i c e v a l u a t i o n s . 

I n i t i a l c a p a c i t y o f c o m p l e x w i l l be 288 MMCFD w i t h s u f f i c i e n t w a t e r 
and c o a l r e s e r v e s t o s u p p o r t u l t i m a t e t o t a l c a p a c i t y o f 785 MMCFD. 
L u r g i g a s i f i c a t i o n t e c h n o l o g y w i l l be u s e d . C o m p l e x s i t e i s t o be 
on a c o a l l e a s e h e l d j o i n t l y by E l P a s o and C o n s o l i d a t i o n C o a l Company 
on t h e N a v a j o I n d i a n R e s e r v a t i o n i n n o r t h w e s t e r n New M e x i c o . A p p l i c a t i o n 
has been made t o B u r e a u o f R e c l a m a t i o n f o r 2 8 , 2 5 0 AFY f r o m t h e N a v a j o R e ­
s e r v o i r . B u R e c ' s D r a f t E n v i r o n m e n t a l S t a t e m e n t c i r c u l a t e d J u l y 1 9 7 4 . 
F i n a l FPC r a t e d e c i s i o n has been d e f e r r e d a t E l P a s o ' s r e q u e s t . 

No a n n o u n c e m e n t s s i n c e 
s i g n i n g o f t h e 1 0 - y e a r 
l e a s e o p t i o n , December 
1971 

P e n d i n g FPC c e r t i f i c a ­
t i o n a n d c o n s u m a t i o n 
o f c o a l a n d w a t e r c o n ­
t r a c t s . 

P r o j e c t c o s t SI b i 1 1 i o n . 



P R I N I C P A L S 

E l P a s o N a t u r a l Gas 
C o . 

Exxon C o r p o r a t i o n 
( C a r t e r O i l ) 

PROJECT DESCRIPTION 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 
" N o r t h D a k o t a P r o j e c t " 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

DETAILS STATUS 

E l P a s o has a n n o u n c e d i n t e n t i o n s o f b u i l d i n g f o u r p l a n t s i n N o r t h P l a n n i n g 
D a k o t a . R e s e r v e s o f two b i l l i o n t o n s a r e u n d e r l e a s e i n Bowman, 
S t a r k a n d Dunn C o u n t i e s . F i r s t p l a n t s c h e d u l e d on s t r e a m by 1 9 8 1 . 
E l P a s o r e c e n t l y w i t h d r e w an a p p l i c a t i o n f o r 7 1 , 8 0 0 AFY f r o m L a k e 
S a k a k a w e a f i l e d w i t h t h e N . D . s t a t e w a t e r c o m m i s s i o n . 

C a r t e r O i l , a s u b s i d i a r y o f E x x o n C o r p . , i s s t u d y i n g t h e p o s s i b i l i t y P l a n n i n g 
o f c o n s t r u c t i n g a c o a l g a s i f i c a t i o n p l a n t i n n o r t h e r n W y o m i n g . C a r t e r 
h a s S t a t e and F e d e r a l l e a s e s i n b o t h S h e r i d a n and C a m p b e l l c o u n t i e s ; 
h o w e v e r , t h e p r o b a b l e l o c a t i o n o f t h e p l a n t w i l l be n e a r G i l l e t t e , W y o . , 
i n C a m p b e l l C o u n t y . A l s o , C a r t e r has an i n d u s t r i a l w a t e r c o n t r a c t f o r 
5 0 , 0 0 0 AFY f r o m t h e Y e l l o w t a i l U n i t o n t h e B i g H o r n R i v e r . 

P r o j e c t c o s t $ 4 0 0 - $ 5 0 0 m i l l i o n f o r c o m m e r c i a l p l a n t . 

I l l i n o i s C o a l 
G a s i f i c a t i o n G r o u p 
8 c o m p a n i e s 

N a t u r a l Gas P i p e l i n e 
Company o f A m e r i c a a 
w h o l l y - o w n e d s u b s i d i a r y 
o f t h e P e o p l e s Gas 
Company 

P a n h a n d l e E a s t e r n P i p e ­
l i n e C o . and P e a b o d y 
C o a l C o . 

T e x a c o , I n c . 

T e x a s E a s t e r n T r a n s ­
m i s s i o n C o r p . & 
P a c i f i c L i g h t i n g C o r p . 
W e s t e r n G a s i f i c a t i o n 
C o . (WESC0) w i l l 
own and o p e r a t e 
p l a n t 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

C o m m e r c i a l p l a n t s 
SNG f r o m c o a l 
"Dunn C e n t e r C o a l 
G a s i f i c a t i o n 
P r o j e c t " 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

C o m m e r c i a l p l a n t 
SNG o r l i q u i d p r o ­
d u c t s f r o m c o a l 

C o m m e r c i a l p l a n t s 
SNG f r o m c o a l 
"WESC0 C o a l 
G a s i f i c a t i o n 
P r o j e c t " 

N o t h i n g d e f i n i t e on p l a n s f o r a c o m m e r c i a l s c a l e g a s i f i c a t i o n p l a n t . 
The g r o u p c o n s i s t s o f C e n t r a l I l l i n o i s L i g h t C o . , C e n t r a l I l l i n o i s 
P u b l i c S e r v i c e , Commonwealth E d i s o n C o . , I l l i n o i s Power C o . , I o w a -
I l l i n o i s Gas a n d E l e c t r i c C o . , N o r t h e r n I l l i n o i s Gas C o . , P e o p l e s Gas 
L i g h t a n d Coke C o . , and N o r t h S h o r e Gas C o . 

I n v e s t i g a t i n g 
f e a s i b i 1 i t y 

NGPL has r e c e i v e d r i g h t s t o 2 . 1 b i l l i o n t o n s o f l i g n i t e f r o m t h e P l a n n i n g s t u d i e s 
N c k o t a Company u n d e r a 2 0 - y e a r l e a s e a g r e e m e n t , J a n . ' 7 3 , c o v e r i n g u n d e r w a y 
1 1 0 , 0 0 0 a c r e s i n c e n t r a l Dunn C o u n t y , N o r t h D a k o t a . NGPL h a s a p p l i e d 
t o t h e N o r t h D a k o t a W a t e r C o m m i s s i o n f o r e v e n t u a l u s e o f 7 0 , 0 0 0 AFY o f 
w a t e r f o r b o t h m i n i n g and g a s i f i c a t i o n . F i r s t o f f o u r p l a n n e d 250 MMCFD 
L u r g i p l a n t s i s c u r r e n t l y e n v i s i o n e d t o be o p e r a t i n g by 1982 w i t h s u c c e s s i v e 
p l a n t s f o l l o w i n g a t t h r e e - y e a r i n t e r v a l s . F l o u r w i l l be t h e e n g i n e e r i n g 
c o n t r a c t o r f o t h e p r o j e c t . The U n i v e r s i t y o f N o r t h D a k o t a and N o r t h 
D a k o t a S t a t e U n i v e r s i t y a r e c u r r e n t l y s t u d y i n g t h e e n v i r o n m e n t a l , 
s o c i a l , a n d e c o n o m i c i m p a c t o f t h e p r o j e c t . Dames a n d M o o r e w i l l be 
c o n d u c t i n g e n v i r o n m e n t a l work a l s o . FPC f i l i n g i s p l a n n e d f o r e a r l y 
1 9 7 6 . 

C a p a c i t y i s 270 MMCFD. L u r g i g a s i f i c a t i o n m e t h a n a t i o n p r o c e s s e s w i l l 
be u s e d . The p l a n t w i l l be l o c a t e d a b o u t 15 m i l e s n o r t h e a s t o f D o u g l a s , 
Wyoming. P e a b c d y has d e d i c a t e d o v e r 500 MM t o n s o f c o a l t o t h e p r o j e c t , 
f r o m a r e s e r v e l o c a t e d i n C a m p b e l l C o u n t y . C o a l w i l l be d e l i v e r e d t o 
t h e p l a n t s i t e by r a i l r o a d . P l a n t s t a r t - u p i s now p r e d i c t e d f o r t h e 
1 9 8 0 - 8 1 p e r i o d , a t t h e e a r l i e s t . B e c h t e l a n d SERNC0 a r e t h e g e n e r a l and 
e n v i r o n m e n t a l c o n t r a c t o r s , r e s p e c t i v e l y . SAS0L has b e e n r e t a i n e d as a 
c o n s u l t a n t . The s t a t e h a s i s s u e d a 1974 a p p r o p r i a t i o n t o t a k e w a t e r 
f r o m t h e N o r t h P l a t t e and p e r m i t t o c o n s t r u c t a 2 6 , 0 0 0 a c r e - f o o t s u r f a c e 
r e s e r v o i r . Up t o 5 , 0 0 0 AFY i s a p p r o v e d f r o m t h e e x i s t i n g L a P r e l e 
R e s e r v o i r w h i c h i s t o be r e h a b i l i t a t e d by P a n h a n d l e . 

P r o j e c t c o s t now e s t i m a t e d a t $1 b i l l i o n . 

T e x a c o a c q u i r e d , O c t . ' 7 3 , r i g h t s t o c o a l r e s e r v e s e s t i m a t e d 
a t 2 b i l l i o n t o n s and c e r t a i n w a t e r r i g h t s f r o m R e y n o l d s M e t a l s C o . 
T h e s e r e s e r v e s a r e l o c a t e d n e a r L a k e DeSmet i n Wyoming on some 3 7 , 0 0 0 
a c r e s h e l d by R e y n o l d s . C o m m e r c i a l p l a n t e m p l o y i n g e i t h e r a g a s i f i c a ­
t i o n o r l i q u e f a c t i o n p r o c e s s c o u l d r e s u l t . G r e e n C o n s t r u c t i o n C o . 
o f Des M o i n e s , Iowa has s t a r t e d on a m u l t i - m i l l i o n - d o l l a r w a t e r d e ­
v e l o p m e n t s y s t e m w h i c h w i l l i n c l u d e a 5 , 1 0 0 AF i m p o u n d i n g b a s i n , a 
7 - m i l e 6 6 - i n c h p i p e l i n e f r o m C l e a r C r e e k t o L a k e DeSmet and a p u m p i n g 
p l a n t . C o m p l e t i o n i s e x p e c t e d by l a t e 1 9 7 5 . M o r r i s o n - K n u d s e n C o . w i l l 
do an e n g i n e e r i n g s t u d y o f T e x a c o ' s c o a l , l a n d , and w a t e r h o l d i n g s n e a r 
L a k e DeSmet. T e x a c o a n n o u n c e d , J u n e 1 9 7 5 , t h a t i t has c o n t r a c t e d 
w i t h Genge R e s o u r c e s , I n c . f o r c o l l e c t i o n o f b a s e l i n e e n v i r o n m e n t a l 
d a t a (15 month s t u d y ) and t h e p r e p a r a t i o n o f an E n v i r o n m e n t a l I m p a c t 
A s s e s s m e n t r e g a r d i n g d e v e l o p m e n t a t L a k e D e S m e t . 

L u r g i g a s i f i e r s w i l l p r o d u c e 250 MMCFD o f p i p e l i n e q u a l i t y g a s ; p o s s i b l e 
e x p a n s i o n t o 1 , 0 0 0 MMCFD. P l a n t w i l l be l o c a t e d a d j a c e n t t o c o a l r e ­
s e r v e s h e l d by U t a h I n t e r n a t i o n a l I n c . , on t h e N a v a j o I n d i a n R e s e r v a t i o n 
i n N o r t h w e s t e r n , N . M . F l u o r C o r p . d i d f e a s i b i l i t y s t u d y and B a t t e l l e 
p r e p a r e d t h e e n v i r o n m e n t a l i m p a c t s t a t e m e n t . A p p r o x i m a t e l y 9 . 6 m i l l i o n 
t o n s o f c o a l p e r y e a r , a l o n g w i t h s u f f i c i e n t w a t e r r i g h t s t o o p e r a t e t h e 
p l a n t w i l l be p u r c h a s e d f r o m U t a h I n t e r n a t i o n a l u n d e r t e r m s o f a 2 5 - y e a r 
c o n t r a c t . Gas w i l l be s o l d t o t h e P a c i f i c L i g h t i n g S e r v i c e C o r p . (75"i) and 
C i t i e s S e r v i c e Gas C o . ( 2 5 % ) . C o n s t r u c t i o n and m i n i n g p e r m i t s g r a n t e d by t h e 
New M e x i c o A i r Q u a l i t y D i v i s i o n on S e p t e m b e r 2 7 , 1 9 7 4 , a n d t h e New M e x i c o 
S u r f a c e m i n i n g C o m m i s s i o n on J u l y 2 5 , 1 9 7 4 , r e s p e c t i v e l y . A r e - h e a r i n g 
f o r f u r t h e r c o n s i d e r a t i o n o f t h e f i n a l FPC d e c i s i o n , r e n d e r e d 4 / 2 1 / 7 5 , 
has b e e n g r a n t e d . 

D e s i g n and d e v e l o p m e n t 
i s p r o c e e d i n g 

P l a n n i n g s t u d i e s & 
w a t e r d e v e l o p m e n t work 
u n d e r w a y 

P e n d i n g FPC c e r t i f i c a ­
t i o n 

P r o j e c t c o s t $ 8 5 2 . 9 m i l l i o n . 



P R I N C I P A L S 

l e v . i s Gas T r a n s m i s s i o n 
C o r p . 

PROJECT DESCRIPTION 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

T r a n s C a n a d a P i p e l i n e s , 
L t d . 

C o m m e r c i a l p l a n t 
SNG f r o m c o a l 

DETAILS STATUS 

T e x a s Gas h a s a c q u i r e d f r o m C o n s o l i d a t i o n C o a l C o . a h a l f i n t e r e s t i n P l a n n i n g s t u d i e s 
an e x t e n s i v e b l o c k o f c o a l r e s e r v e s i n t h e I l l i n o i s B a s i n a r e a . The u n d e r w a y , 
r e s e r v e s a r e i n two p a r c e l s . A p p r o x i m a t e l y 3 . 5 t r i l l i o n SCF o f SNG a r e 
r e c o v e r a b l e f r o m t h e s e r e s e r v e s . T e x a s Gas has s i g n e d a f o r m a l a g r e e ­
ment w i t h t h e s t a t e o f K e n t u c k y t o e s t a b l i s h a two p h a s e p r o g r a m t o 
d e v e l o p g a s i f i c a t i o n t e c h n o l o g y . U n d e r p h a s e one a 80 MMCFD p i l o t 
p l a n t w i l l be b u i l t w i t h an e x p a n s i o n t o 250 MMCFD u n d e r p h a s e t w o . 
P i l o t p l a n t c o u l d be o p e r a t i o n a l by 1980 f o l l o w e d by t h e c o m m e r i c a l 
p l a n t by 1 9 8 3 . The p l a n t w i l l be l o c a t e d on t h e O h i o R i v e r i n 
W e s t e r n K e n t u c k y . 

P r o j e c t c o s t p i l o t p l a n t i s e s t i m a t e d a t $ 2 0 0 m i l l i o n . 

T r a n s C a n a d a has i n i t i a t e d a s t u d y t o d e t e r m i n e t h e f e a s i b i l i t y o f c o n - P r o p o s e d 
s t r u c t i n g a 250-MMCFD c o a l g a s i f i c a t i o n p l a n t i n w e s t e r n C a n a d a u s i n g 
L u r g i t e c h n o l o g y . P l a n t l o c a t i o n i s t o be b a s e d on e v a l u a t i o n by L u r g i 
o f r e p r e s e n t a t i v e s a m p l e s f r o m a s many a s f o u r w e s t C a n a d i a n c o a l f i e l d s . 
T r a n s C a n a d a has been u n s u c c e s s f u l i n o b t a i n i n g NEB a p p r o v a l f o r i n c l u s i o n 
o f $8 m i l l i o n i n r a t e b a s e r e s u b m i s s i o n o f a p p l i c a t i o n i s e x p e c t e d . 

P r o j e c t c o s t $8 m i l l i o n f o r f e a s i b i l i t y s t u d y and down payment o f c r i t i c a l 
c a p i t a l e q u i p m e n t . 

COGAS D e v e l o p m e n t 
Company ( C D C ) , j o i n t 
v e n t u r e o f C o n s o l i d a t e d 
N a t u r a l G a s , FMC C o r p . , 
P a n h a n d l e E a s t e r n P i p e ­
l i n e , and T e n n e s s e e Gas 
Gas P i p e l i n e 

P i l o t p l a n t 
SNG and s y n t h e t i c 
c r u d e o i l f r o m c o a l 

DEMONSTRATION, PILOT AND RESEARCH PROJECTS 

P i l o t p l a n t f a c i l i t y i n L e a t h e r h e a d has a c h i e v e d s e v e r a l s u c c e s s f u l t e s t 
r u n s and i s i n t h e f i n a l s t a g e s o f f e a s i b i l i t y t e s t i n g . The p l a n t h a s 
a f e e d c a p a c i t y e q u i v a l e n t to' 100 t o n s o f c o a l p e r d a y , and i s o p e r a t e d 
u n d e r c o n t r a c t w i t h t h e B r i t i s h C o a l U t i l i z a t i o n R e s e a r c h A s s o c i a t i o n . 
F u t u r e r u n s a r e a n t i c i p a t e d t o be o f l o n g e r d u r a t i o n and i n t e n d e d t o 
o p t i m i z e p r o c e s s v a r i a b l e s . CDC i s a l s o c o n t i n u i n g w i t h t h e a s s i s t a n c e 
o f B e c h t e l , I n c . t o e v a l u a t e c o m p a r a t i v e p r o c e s s a l t e r n a t i v e s a n d c o n ­
d u c t p r e l i m i n a r y e c o n o m i c and t e c h n i c a l e v a l u a t i o n s f o r a l a r g e r s c a l e 
o p e r a t i o n . 

P r o j e c t c o s t I n i t i a l d e v e l o p m e n t p r o g r a m , i n c l u d i n g p i l o t p l a n t s , 
e s t i m a t e d a t $ 8 . 5 m i l l i o n . 

O p e r a t i o n a l 

Commonwealth E d i s o n C o . . 
E P R 1 , and F l u o r C o r p . 
s p o n s o r s 

D e m o n s t r a t i o n p l a n t 
g a s i f i c a t i o n t u r b i n e 
t e s t f a c i l i t y 

C o n o c o M e t h a n a t i o n C o . 
( s u b s i d i a r y o f 
C o n t i n e n t a l O i l C o . ) 

D e m o n s t r a t i o n p l a n t 
m e t h a n a t i o n o f c o a l 
g a s 

Commonwealth i s h e l p i n g t o f i n a n c e , w i t h a s s i s t a n c e f r o m E l e c t r i c 
Power R e s e a r c h I n s t i t u t e , b u i l d , a n d o p e r a t e a p l a n t n e a r P e k i n , 
I l l i n o i s c l o s e t o i t s e x i s t i n g power p l a n t . L u r g i g a s i f i e r w i l l be 
u s e d t o p r o c e s s 60 T / h r o f c o a l and p r o d u c e 120 BTU/CF g a s f o r a 
2 5 , 0 0 0 KW g e n e r a t i o n u n i t . A t e s t f a c i l i t y w i t h c o m m e r c i a l s i z e 
e q u i p m e n t w i l l a l l o w E d i s o n t o s c a l e - u p t h e p r o c e s s t o a 500 NW 
u n i t . F l u o r C o r p . was r e c e n t l y named c o n t r a c t o r f o r t h e 
o p e r a t i o n . D e t a i l s o f t h e p r o p o s e d p r o j e c t n o t a v a i l a b l e . 

P r o j e c t c o s t u n d e t e r m i n e d . 

P l a n t was a d j a c e n t t o and m e t h a n a t e d p u r i f i e d g a s f r o m t h e S c o t t i s h 
Gas B o a r d ' s L u r g i g a s i f i e r s a t W e s t f i e l d , S c o t l a n d . C o n o c o d e s i g n e d 
t h e f a c i l i t i e s ; W o o d a l 1 - D u c k h a m c o n s t r u c t e d t h e p l a n t . B r i t i s h Gas 
C o u n c i l a c t e d as c o n s u l t a n t . 13 c o m p a n i e s p a r t i c i p a t e d w i t h 
C o n o c o . P l a n t o p e r a t e d s u c c e s s f u l l y p r o d u c i n g h i g h m e t h a n e g a s ( 9 5 " ) 
a t r a t e s o f 2 . 5 MMCFD. 

A c t i v e 

M e t h a n a t i o n t e s t s 
c o m p l e t e d 

C o n t i n e n t a l O i l C o . 
and 13 o t h e r U . S . 
c o m p a n i e s 

D e m o n s t r a t i o n p l a n t 
c o a l g a s i f i c a t i o n 

E l e c t r i c Power 
R e s e a r c h I n s t i t u t e and 
t h e S o u t h e r n S e r v i c e s C o . 
s p o n s o r , c a t a l y t i c , I n c . 
c o n t r a c t o r 

P i l o t p l a n t 
s o l v e n t r e f i n i n g 
o f c o a l 

P r o j e c t c o s t e s t i m a t e d a t $6 m i l l i o n . 

The t h r e e - y e a r t e s t p r o g r a m w i l l i n v o l v e t h e m o d i f i c a t i o n o f a L u r g i 
g a s i f i e r a t t h e W e s t f i e l d , S c o t l a n d g a s p l a n t f o r o p e r a t i o n u n d e r 
s l a g g i n g c o n d i t i o n s . Conoco w i l l c o o r d i n a t e p r o j e c t and B r i t i s h Gas 
C o r p . w i l l be p r o j e c t o p e r a t o r . T h i s s l a g g i n g p r o c e s s was t e s t e d on 
a p i l o t p l a n t s c a l e d u r i n g t h e 1 9 6 2 - 6 4 p e r i o d by BGC. A d v a n t a g e s 
c l a i m e d f o r t h i s m o d i f i c a t i o n a r e l o w e r s t e a m c o n s u m p t i o n , h i g h e r 
t h r o u g h p u t and h i g h e r t h e r m a l e f f i c i e n c y . 

P r o j e c t c o s t e s t i m a t e d a t $10 m i l l i o n . 

P l a n t i s on t h e s i t e o f S o u t h e r n E l e c t r i c G e n e r a t i n g C o m p a n y ' s E . C . 
G a s t o n S t e a m P l a n t n e a r W i l s o n v i l l e , A l a b a m a . I t was d e s i g n e d , b u i l t 
and i s o p e r a t e d by C a t a l y t i c , I n c . The p r o c e s s d i s s o l v e s c o a l u n d e r 
p r e s s u r e i n t h e p r e s e n c e o f a s m a l l q u a n t i t y o f h y d r o g e n . T h r o u g h 
t h e use o f f i l t e r s and o t h e r s e p a r a t i o n p r o c e s s e s , a s h c o n t e n t i s 
r e d u c e d t o a b o u t 0 . 1 p e r c e n t ; s u l f u r c o n t e n t c a n be r e d u c e d t o a s l o w 
as 0 . 3 p e r c e n t . P l a n t c a p a c i t y i s 6 TPD. The p r o d u c t i s a c l e a n f u e l 
c o n t a i n i n g a p p r o x i m a t e l y 90 p e r c e n t o f t h e c a r b o n i n t h e o r i g i n a l 
c o a l . A 75 day c o n t i n u o u s r u n has been c o m p l e t e d . 

P r o j e c t c o s t The p r o j e c t i s c u r r e n t l y f u n d e d t o o p e r a t e t h r o u g h 
c a l e n d a r y e a r 1 9 7 5 . T o t a l c o s t t o c o n s t r u c t and 
o p e r a t e t h e p l a n t t h r o u g h t h e c u r r e n t y e a r i s $ 1 1 . 3 
m i l l i o n w i t h EPRI c o n t r i b u t i n g $ 7 . 8 m i l l i o n , S o u t h e r n 
S e r v i ; e s $ 3 . 5 mi 11 i o n . 

O p e r a t i o n a l 

O p e r a t i o n a l 
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E P R j _ -
B & W ' 

s p o n s o r , 
c o n t r a c t o r 

Ê PRJ - s p o n s o r , 
C q i n b u s t i o n E n g i n e e r i n g 
c o n t r a c t o r 

E l P a s o N a t u r a l 
Gas C o . 

E R D A / F o s s i l E n e r g y 
and A m e r i c a n Gas 
A s s o c i a t i o n 

E R D A / F o s s i l E n e r g y 
a n d A m e r i c a n Gas 
A s s o c i a t i o n S p o n s o r 
B a t t e l l e C o l u m b u s 
C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
and A m e r i c a n Gas A s s o c i ­
a t i o n S p o n s o r s , 
B i t u m i n o u s C o a l R e ­
s e a r c h , I n c . - C o n t r a c t o r 
P h i l l i p s P e t r o l e u m 
O p e r a t o r 

PROJECT DESCRIPTION 

D e s i g n s t u d y -
E n t r a i n e d b e d 
c o a l g a s i f i c a t i o n 

D e s i g n s t u d y -
c o a l g a s i f i c a t i o n 

P i l o t p l a n t -
SNG f r o m c o a l 
d e v e l o p m e n t c o a l 
g a s i f i e r p r o j e c t 

P i l o t p l a n t 
SNG f r o m c o a l , 
L u r g i p r o c e s s 
d e v e l o p m e n t 

P i l o t p l a n t 
SNG f r o m c o a l , 
A g g l o m e r a t i n g 
B u r n e r P r o j e c t 

P i l o t p l a n t -
SNG f r o m c o a l , 
B I - G A S p r o j e c t 

DETAILS 

EPRI i s f u n d i n g d e t a i l e d d e s i g n s t u d i e s f o r a 20 t o n s / h o u r u n i t 
by B a b c o c k & W i l c o x t o o p e r a t e a t 50 p s i q . 

P r o j e c t c o s t - u n d e t e r m i n e d . 

EPRI i s f u n d i n g d e t a i l e d d e s i g n s t u d i e s f o r a 5 t o n s / h o u r a t m o s p h e r i c 
p r e s s u r e u n i t by C o m b u s t i o n E n g i n e e r i n g . 

P r o j e c t c o s t - u n d e t e r m i n e d . 

One L u r g i m o d u l e l o c a t e d a t B u r n h a m , New M e x i c o f o r p r o c e s s d e v e l o p m e n t 
t o t e s t : c a p a c i t y , l o w - B T U p r o d u c t i o n , g a s i f i c a t i o n o f c o a l f i n e s , 
v a r i o u s c o a l s a n d e n v i r o n m e n t a l a s p e c t s . L a n d r e c l a m a t i o n w i l l p r o c e e d 
c o n c u r r e n t l y . FPC has g r a n t e d i n t e r m e d i a t e a p p r o v a l f o r i n c l u s i o n o f 
d e v e l o p m e n t c o s t s i n r a t e b a s e . 

M o d i f i c a t i o n o f t h e L u r g i r e a c t o r t o p e r m i t h a n d l i n g o f c o k i n g 
and s w e l l i n g A m e r i c a n c o a l s . T e s t s w e r e made i n S c o t t i s h Gas 
B o a r d ' s L u r g i p l a n t a t W e s t f i e l d , S c o t l a n d . L u r g i was r e s p o n s i b l e 
f o r i n t e r n a l r e a c t o r m o d i f i c a t i o n w h i l e Woodhal 1 - D u c k h a m made 
n e c e s s a r y a n c i l l a r y s y s t e m m o d i f i c a t i o n t o i s o l a t e t h e s i n g l e g a s i f i e r 
u n i t . T e c h n o l o g i c a l g u i d a n c e was p r o v i d e d by t h e B r i t i s h Gas C o r p . a n d 
L u r g i t h r o u g h o u t t h e p r o g r a m . Some 2 0 , 0 0 0 t o n s o f t h e f o l l o w i n g U . S . 
c o a l s w e r e t e s t e d : I l l i n o i s N o . 5 , I l l i n o i s N o . 5 , P i t t s b u r g h N o . 8 , 
and M o n t a n a R o s e b u d . 

A 25-TPD p i l o t p l a n t i s b e i n g b u i l t by C h e m i c o a t B a t t e l l e ' s West 
J e f f e r s o n , O h i o , L a b o r a t o r i e s t o i n v e s t i g a t e t h e A g g l o m e r a t i n g B u r n e r 
P r o c e s s p r o p o s e d and d e v e l o p e d by B a t t e l l e u n d e r s p o n s o r s h i p o f U n i o n 
C a r b i d e C o r p o r a t i o n 

P r o j e c t c o s t 3 . 8 5 mi 11 i o n . 

The e n t r a i n e d b e d p r o c e s s , d e v e l o p e d by B i t u m i n o u s C o a l R e s e a r c h , I n c . 
p u l v e r i z e d c o a l i n a s t r e a m o f o x y g e n and s t e a m a t h i g h t e m p e r a t u r e 
and p r e s s u r e t o p r o d u c e SNG. S t e a r n s - R o g e r C o r p . t o d e s i g n and b u i l d 
t h e p i l o t p l a n t t o p r o c e s s f i v e TPH t o p r o d u c e 100 MCFH o f p i p e l i n e 
g a s . P l a n t s i t e i s Homer C i t y , P e n n s y l v a n i a . 

B _&_W s u b m i t t i n g 
p r o p o s a l t o ERDA f o r 
a d d i t i o n a l f u n d i n g . 

C o i i ' b u s t i o n E n g i n e e r i n g 
r e c e n t l y o b t a i n e d p a r ­
t i a l f u n d i n g f o r t h i s 
p r o j e c t f r o m ERDA. 
A d d i t i o n a l f u n d i n g f r o m 
ERDA_ w ' i l l be s o u g h t . 

P e n d i n g f i n a l 
FPC d e c i s i o n i n 
c o m m e r c i a l p r o j e c t 
r a t e c a s e 

T e s t s c o m p l e t e d 
F i n a l r e p o r t has b e e n 
p u b l i s h e d 

C o n s t r u c t i o n i n 
p r o g r e s s 

T e s t i n g t o b e g i n 
i n e a r l y 1976 

P r o j e c t c o s t p l a n t c o s t e s t i m a t e d a t $18 m i l l i o n 
t o t a l c o s t e s t i m a t e d a t $24 m i l l i o n 

E R D A / F o s s i l E n e r g y , 
A m e r i c a n Gas A s s o c i a t i o n 
S p o n s o r s , Chem S y s t e m s 
C o n t r a c t o r 

E R D A / F o s s i l E n e r g y , 
A m e r i c a n Gas A s s o c i -
t i o n S p o n s o r s , 
C o n s o l i d a t i o n C o a l 
C o . C o n t r a c t o r 

E R D A / F o s s i l E n e r g y , 
A m e r i c a n Gas A s s o c i ­
a t i o n S p o n s o r s , 
I n s t i t u t e o f Gas T e c h ­
n o l o g y C o n t r a c t o r 

P r o c e s s d e v e l o p m e n t 
u n i t l i q u i d p h a s e 
m e t h a n a t i o n (LPM) 

P i l o t p l a n t 
SNG f r o m c o a l , 
CO; A c c e p t o r p r o j e c t 

P i l o t p l a n t 
SNG f r o m c o a l , 
HYGAS p r o j e c t 

A s k i d m o u n t e d LPM d e v e l o p m e n t u n i t i s b e i n g c o n s t r u c t e d by Davy P o w e r g a s D e v e l o p m e n t u n i t i n 
f o r e v a l u a t i o n i n a c o a l g a s i f i c a t i o n p i l o t p l a n t i n l a t e 1 9 7 5 . The c o n s t r u c t i o n p h a s e 
HYGAS and C 0 2 A c c e p t o r p i l o t p l a n t s a r e b e i n g c o n s i d e r e d a s t e s t s i t e s . 

P r o j e c t c o s t c u r r e n t f u n d i n g i s $ 1 . 9 m i l l i o n 

P l a n t l o c a t e d a t R a p i d C i t y S o u t h D a k o t a i s d e s i g n e d t o p r o d u c e 2 MMCFD O p e r a t i o n a l 
o f 375 BTU/SCF gas f r o m 40 t o n s o f l i g n i t e and 3 t o n s o f d o l o m i t e p e r 
d a y . I n t h e CO2 A c c e p t o r p r o c e s s d e v e l o p e d by C o n s o l , g r o u n d l i g n i t e 
i s f e d i n t o t h e g a s i f i e r u n d e r p r e s s u r e o f 150 t o 300 p s i and h e a t e d t o 
1560!aF by s t e a m . D o l o m i t e , p r e h e a t e d t o 1900%F i s i n t r o d u c e d i n t o t h e 
g a s i f i e r t o c h e m i c a l l y remove f r e e C 0 2 f r o m t h e p r o d u c e d g a s s t r e a m by 
t h e e x o t h e r m i c CO? A c c e p t o r r e a c t i o n . Gas p u r i f i c a t i o n a n d p a c k e d t u b e 
m e t h a n a t i o n u n i t s t o s t a r t - u p s o o n . 

P r o j e c t c o s t $ 9 . 3 m i l l i o n f o r c o n s t r u c t i o n and an e s t i m a t e d $5 
m i l l i o n a n n u a l l y f o r o p e r a t i o n . 

P i l o t p l a n t c a p a c i t y i s 1 . 5 MMSCFD o f SNG. The P r o c e s s i n v o l v e s t h e O p e r a t i o n a l 
s i m u l t a n e o u s r e a c t i o n o f c o a l w i t h p r o c e s s d e r i v e d h y d r o g e n and s t e a m . 
A l t e r n a t i v e p r o c e s s e s u n d e r d e v e l o p m e n t f o r h y d r o g e n p r o d u c t i o n a r e : 
e l e c t r o t h e r m a l , s t e a m - o x y g e n and s t e a m - i r o n . ERDA r e p o r t e d t h a t i n a t e s t 
r u n i n J u l y ' 7 5 , s t e a d y s t a t e c o n d i t i o n s w e r e a c h i e v e d f o r 160 h o u r s . 
The p l a n t i s now i n o p e r a t i o n w i t h I l l i n o i s No. 6 b i t u m i n o u s c o a l . 

P r o j e c t c o s t t o t a l ERDA/AGA c o m m i t m e n t s i n c e 1964 has b e e n $ 5 5 . 1 m i l l i o n 
s t e a m - o x y g e n d e v e l o p m e n t p r o g r a m , $ 1 6 . 5 m i l l i o n 
s t e a m - i r o n d e v e l o p m e n t p r o g r a m , $ 1 8 . 2 m i l l i o n 

E R D A / F o s s i l E n e r g y 
S p o n s o r , B i t u m i n o u s 
C o a l R e s e a r c h 
C o n t r a c t o r 

P r o c e s s d e v e l o p m e n t 
u n i t l o w - B T U g a s 

PDU t o d e v e l o p f l u i d b e d l o w - B T U c o a l g a s i f i c a t i o n . 

P r o j e c t c o s t $ 2 . 5 m i l l i o n 

U n i t s h a k e d o w n u n d e r -
way_ 



S T A T U S OF S Y N F U E L S P R O J E C T S 

P R I N I C P A L S 

E R D A / F o s s i l E n e r g y 
S u n , A R C O , A s h l a n d , 
M o b i l , D u p o n t , R e y n o l d s 
M a r t i n M a r i e t t a , C o n -
s o l i d a t e d G a s , Y a n d 
0 C o a l , a n d EPRI 
S p o n s o r s , C o a l c o n 
C o n t r a c t o r 

PROJECT D E S C R I P T I O N 

D e m o n s t r a t i o n p l a n t -
c o a l t o c l e a n 
b o i l e r f u e l 

D E T A I L S 

C o a l c o n w i l l d e s i g n , c o n s t r u c t a n d o p e r a t e a 2 , 6 0 0 TPD d e m o n s t r a t i o n 
p l a n t u s i n g a h y d r o c a r b o n i z a t i o n p r o c e s s f o r p r o d u c i n g 3 , 9 0 0 b a r r e l s / 
d a y o f 1 7 ° A P I l i q u i d p r o d u c t a n d 22 MMCFD o f SNG. The p r o j e c t i s f r a m e d 
i n f o u r p h a s e s o v e r e i g h t y e a r s . C o a l c o n i s a j o i n t v e n t u r e o f U n i o n 
C a r b i d e a n d C h e m i c a l C o n s t r u c t i o n C o r p o r a t i o n . 

P r o j e c t c o s t e s t i m a t e d a t $ 2 5 6 m i l l i o n . 

P l a n t d e s i g n a n d p r o ­
c u r e m e n t u n d e r w a y 

E R D A / F o s s i l E n e r g y 
S p o n s o r , C o m b u s t i o n 
E n g i n e e r i n g 
C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
C o n s o l i d a t i o n C o a l 
C o . a n d C o n t i n e n t a l 
O i l C o . S p o n s o r s 
M o r g a n t o w n E n e r g y 
& R e s e a r c h C e n t e r 
C o n t r a c t o r 

P r o c e s s d e v e l o p m e n t 
u n i t l o w - B T U g a s 
f r o m c o a l 

U n d e r g r o u n d c o a l 
g a s i f i c a t i o n p r o j e c t 

F o u r - y e a r , t h r e e - p h a s e p r o g r a m t o d e m o n s t r a t e t h e C - E a t m o s p h e r i c 
e n t r a i n m e n t g a s i f i c a t i o n s y s t e m t o p r o d u c e l o w - B T U g a s . A 5 TPH 
PDU w i l l be d e s i g n e d , c o n s t r u c t e d a n d o p e r a t e d by C - E a t C - E ' s 
W i n d s o r , C o n n e c t i c u t s i t e . I n v e s t m e n t a n d o p e r a t i n g c o s t s f o r 
a c o m m e r c i a l s c a l e p l a n t w i l l f o l l o w u n d e r t h e f i n a l p r o j e c t p h a s e . 

P r o j e c t c o s t $ 2 0 . 6 m i l l i o n . 

The p r o j e c t i s d e s i g n e d t o a s s e s s t h e p o t e n t i a l v a l u e o f c o a l g a s i f i c a t i o n 
i n t h i n e a s t e r n c o a l b e d s . P r o j e c t s i t e w i l l be G r a n t s D i s t r i c t o f W e t z e l 
C o u n t y , W e s t V i r g i n i a . The p r o c e s s w i l l u s e d i r e c t i o n a l d r i l l i n g t e c h ­
n i q u e s t o p l a c e p a r a l l e l , h o r i z o n t a l , h o l e s t h r o u g h t t h e c o a l b e d . A i r 
w i l l be i n j e c t e d t o s u s t a i n g a s i f i c a t i o n a n d p a r t i a l c o m b u s t i o n . The p r o ­
c e s s w i l l r e l y on n a t u r a l p o r o s i t y o f t h e b e d f o r p r o d u c t g a s a c c u m u l a t i o n . 
The 5 - p h a s e p r o j e c t w i l l c o v e r p r e p a r a t i o n , f i e l d t e s t i n g , a n d t e c h n i c a l , 
e n v i r o n m e n t a l a n d s o c i a l e v a l u a t i o n . 

P i l o t p l a n t u n d e r 
way 

A c t i v e w i t h f i e l d 
p r e p a r a t i o n s u n d e r w a y 

P r o j e c t c o s t $10 m i l l i o n f o r t h e f i v e - y e a r p r o j e c t 

E R D A / F o s s i l E n e r g y 
- S p o n o s r , C o n t i n e n t a l 
O i l C o . C o n t r a c t o r 

B e n c h s c a l e 
l i q u i d p r o d u c t s 

C o n o c o C o a l D e v e l o p m e n t D i v i s i o n a t L i b r a r y , P e n n s y l v a n i a i s t o t e s t 
t h e p o t e n t i a l a p p l i c a t i o n o f a z i n c - h a l i d e h y d r o c r a c k i n g p r o c e s s t o 
p r o d u c e d i s t i l l a t e f u e l f r o m c o a l . F o u r b a r r e l s p e r t o n i s e x p e c t e d . 
A 100 p o u n d p e r h o u r t e s t u n i t i s u n d e r d e v e l o p m e n t . S h e l l D e v e l o p m e n t 
C o r p . i s a l s o p a r t i c i p a t i n g . 

T e s t i n g i s u n d e r way 

P r o j e c t c o s t $ 6 . 5 m i l l i o n . 

E R D A / F o s s i l E n e r g y 
S p o n s o r , E y r i n g 
R e s e a r c h I n s t i t u t e 
C o n t r a c t o r 

B e n c h s c a l e 
l o w - B T U g a s 
f r o m c o a l 

R e s e a r c h i s a i m e d a t d e v e l o p m e n t o f a h i g h s p e c i f i c r a t e g a s i f i e r t o 
p r o d u c e g a s o f a b o u t 300 BTU/SCF a t a 70 o r g r e a t e r t h e r m a l e f f i c i e n c y 
A b e n c h s c a l e g a s i f i e r o p e r a t i n g a t 5 0 - 1 0 0 l b s o f c o a l / h r h a s s h o w n 
c o n s i s t e n t r e s u l t s a n d r e a s o n a b l y h i g h e f f i c i e n c y . 

S t u d i e s i n p r o g r e s s 

E R D A / F o s s i l 
- S p o n s o r , 
F l u o r C o r p . 
C o n t r a c t o r 

E n e r g y P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l 

F l u o r E n g i n e e r s a n d C o n s t r u c t o r s h a s a c o n t r a c t t o c o n v e r t t h e f o r m e r 
c o a l - t o - g a s o l i n e p i l o t p l a n t i n C r e s a p , West V i r g i n i a t o a m u l t i p r o c e s s 
t e s t f a c i l i t y f o r c o a l l i q u e f a c t i o n p r o c e s s e s . T h e f o r m e r p r o g r a m was 
t e r m i n a t e d i n 1 9 7 0 . I n a d d i t i o n t o p r o c u r e m e n t a n d c o n s t r u c t i o n s e r ­
v i c e s , F l u o r w i l l manage t h e o v e r a l l p r o g r a m . 

C o n s t r u c t i o n u n d e r w a y 

P r o j e c t c o s t - $13 m i l l i o n f o r 3 - y e a r c o n t r a c t 

E R D A / F o s s i l 
S p o n s o r , 

FMC C o r p . 
C o n t r a c t o r 

E n e r g y P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l , 
COED p r o j e c t 

P i l o t p l a n t a t P r i n c e t o n , N . O . h a d a c a p a c i t y o f 36 TPD y i e l d i n g 
30 BPD o f r e f i n e r y f e e d s t o c k p l u s c h a r a n d f u e l g a s . P l a n t h a s 
o p e r a t e d on s e v e n c o a l s f r o m W e s t , M i d w e s t & E a s t e r n f i e l d s . C h a r 
t o be t e s t e d i n J u l y 1975 i n a c o m m e r c i a l K o p p e r s - T o t z e k g a s i f i e r 
i n S p a i n w i t h r e p o r t t o be i s s u e d i n l a t e 1 9 7 5 . P i l o t p l a n t 
d a t a deemed t o be c o m p l e t e a n d o p e r a t i o n s h a v e b e e n d i s c o n t i n u e d . 

P r o j e c t c o s t O v e r $ 2 0 m i l l i o n . 

C o m p l e t e d f i n a l 
r e p o r t t o be i s s u e d 
i n l a t e 1975 

E R D A / F o s s i l E n e r g y 
S p o n s o r , 

F o s t e r - W h e e l e r 
C o n t r a c t o r 

P i l o t p l a n t 
l o w - B T U g a s f r o m 
c o a l 

F o s t e r - W h e e l e r i s t o d e s i g n a n d p r e p a r e c o n s t r u c t i o n b i d s f o r a l o w - B T U 
c o a l g a s i f i c a t i o n p i l o t p l a n t u n d e r p h a s e two o f t h e f o u r p h a s e p r o ­
g r a m . P h a s e s t h r e e a n d f o u r w i l l i n c l u d e c o n s t r u c t i o n a n d o p e r a t i o n . 
D e t a i l s o f p r o c e s s a r e n o t a v a i l a b l e . 

P i l o t p l a n t d e s i g n 
h a s b e g u n 

E R D A / F o s s i l E n e r g y 
- S p o n s o r , F o s t e r -
W h e e l e r a n d B e t h l e ­
hem S t e e l C o . 
C o n t r a c t o r s 

P r o c e s s D e v e l o p m e n t 
U n i t 1 i q u i d 
p r o d u c t s f r o m c o a l , 
S y n t h o i l p r o j e c t 

P r o j e c t c o s t ERDA $ 5 . 8 m i l l i o n 
F o s t e r - W h e e l e r $ 2 . 9 m i l l i o n 

F o s t e r W h e e l e r i s t o d e s i g n a 10 TPD c o a l l i q u e f a c t i o n PDU u s i n g 
t h e B u r e a u ' s S y n t h o i l p r o c e s s . The c o a l i s c o n v e r t e d c a t a l y t i c a l l y 
s l u r r i e d w i t h p r o c e s s d e r i v e d o i l , t o p r o d u c e s y n t h e t i c c r u d e . The 
s c a l e d - u p p l a n t w i l l be l o c a t e d a t B r u c e t o n , P e n n s y l v a n i a a n d w i l l be 
c o n s t r u c t e d a n d o p e r a t e d by B e t h l e h e m S t e e l C o . S t a r t - u p i s e x p e c t e d 
i n 1 9 7 6 . A 500 TPD p i l o t p l a n t i s p r o p o s e d . 

P r o j e c t c o s t $ 6 . 9 m i l l i o n ( p r e s e n t c o n t r a c t v a l u e ) . 

D e s i g n o f PDU 
u n d e r w a y 

B-10 



S T A T U S OF S Y N F U E L S P R O J E C T S 

P R I N C I P A L S 

E R D A / F o s s i l E n e r g y 
S u n , A s h l a n d , 
A R C O , S t a n d a r d o f 
I n d i a n a , C o m m o n w e a l t h o f 
K e n t u c k y , a n d EPRI 
S p o n s o r s , H y d r o c a r b o n 
R e s e a r c h , I n c . C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
S p o n s o r , L a r a m i e 
E n e r g y R e s e a r c h 
C e n t e r C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
- S p o n s o r . L a w r e n c e 
I i v e r m o r e L a b o r a t o r y 

c o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
S p o n s o r , A . D . L i t t l e 

I n c . C o n t r a c t o r 

PROJECT D E S C R I P T I O N 

P i l o t p l a n t 
l o w - s u l f u r f u e l 
o i l a n d o t h e r 
1 i q u i d p r o d u c t s 
f r o m c o a l , H - c o a l 
P r o j e c t 

Hanna u n d e r g r o u n d 
c o a l g a s i f i c a t i o n 
P r o j e c t 

U n d e r g r o u n d c o a l 
g a s i f i c a t i o n p r o j e c t 

B e n c h s c a l e 
1 i q u i d p r o d u c t s 
f r o m c o a l 

P i l o t p l a n t i n 
d e s i y n s t a g e 

D E T A I L S 

600 TPD p i l o t p l a n t t o t e s t t h e c o m m e r c i a l p o t e n t i a l o f H - c o a l l i q u e ­
f a c t i o n p r o c e s s i s t o be b u i l t a t C a t l e t t s b u r g , K e n t u c k y . The p l a n t 
d e s i g n c a l l s f o r t h e p r o d u c t i o n o f 0 . 7 p e r c e n t f u e l o i l f r o m 3 . 0 
p e r c e n t c o a l . The t h r e e - p h a s e p r o j e c t w i l l c o v e r p l a n t d e s i g n , c o n ­
s t r u c t i o n , a n d o p e r a t i o n , r e s p e c t i v e l y . U n d e r p h a s e o n e HRI i s c o m p l e t ­
i n g t e s t i n g a t T r e n t o n , New J e r s e y a n d g a t h e r i n g d a t a f o r e n v i r o n m e n t a l 
t e c h n i c a l , a n d e c o n o m i c a s s e s s m e n t . F l u o r E n g i n e e r s a n d c o n s t r u c t o r s 
h a s b e e n s e l e c t e d a s d e s i g n c o n t r a c t o r . 

P r o j e c t c o s t $ 8 . 1 m i l l i o n f o r p h a s e o n e 

I h e l i n k e d v e r t i c a l w e l l p r o c e s s b e i n g d e v e l o p e d a t H a n n a , Wyo. i s i n 
t h e s e c o n d p h a s e o f e x p e r i m e n t a t i o n ( a i r b l o w n ) a n d i s d i r e c t e d a t 
t h e g a s i f i c a t i o n o f c o a l seams b e t w e e n 15 a n d 50 f e e t t h i c k . T h i s 
i n v o l v e s t h e l i n k a g e o f w e l l b o r e s by r e v e r s e c o m b u s t i o n f o l l o w e d 
by g a s i f i c a t i o n by f o r w a r d c o m b u s t i o n . A seam s w e e p t e s t i s p l a n n e d 
f o r e a r l y 1 9 7 6 . 

The L L L p a c k e d b e d p r o c e s s i s b e i n g d e v e l o p e d f o r t h e g a s i f i c a t i o n o f c o a l F i e l d w o r k u n d e r w a y 
seams g r e a t e r t h a n 50 f t . t h i c k a n d a t d e p t h s g r e a t e r t h a n 5 0 0 f t . C h e m i c a l 
e x p l o s i v e s a r e u s e d t o f r a c t u r e t h e r e a c t i o n z o n e . G a s c o l l e c t i o n i s 
f r o m t h e b o t t o m o f t h e r e a c t i o n z o n e w i t h o x y g e n / s t e a m i n j e c t e d t o w a r d s 
t h e t o p t o s u s t a i n c o m b u s t i o n a n d g a s i f i c a t i o n . F i e l d w o r k f o r t h e 
f i r s t e x p e r i m e n t has b e g u n a t a s i t e o n Hoe C r e e k , 25 m i l e s s o u t h w e s t 
o f G i l l e t t e , W y o m i n g . P r e l i m i n a r y g a s i f i c a t i o n r u n s e t f o r D e c . ' 7 5 . 

F i e l d E x p e r i m e n t s 
u n d e r w a y 

P r o j e c t c o s t ERDA f u n d i n g a t $ 3 . 3 m i l l i o n f o r F Y ' 7 5 . 

P r o j e c t c o n s i s t s o f an e x p l o r a t o r y e x p e r i m e n t a l p r o g r a m a t t h e b e n c h 
s c a l e w i t h a 20 t o 4 0 l b e x t r a c t i v e c o k e r a t F o s t e r - W h e e l e r . D a t a 
w i l l be p r o v i d e d f o r d e s i g n o f a p i l o t p l a n t . Work i s t o be c o n d u c t e d 
i n c o n j u n c t i o n w i t h a n e x p e r i m e n t a l l a b o r a t o r y i n v e s t i g a t i o n a t t h e 
P i t t s b u r g h E n e r g y R e s e a r c h C e n t e r a t B r u c e t o n , P e n n s y l v a n i a . 

P r o j e c t c o s t $ 0 . 5 7 m i l l i o n . 

S t u d y i n p r o g r e s s 

E R D A / F o s s i l E n e r g y 
S p o n s o r , 

U n i v e r s i t y o f N o r t h 
D a k o t a E n g i n e e r i n g Ex 
p e r i m e n t S t a t i o n 
C o n t r a c t o r 

P r o c e s s D e v e l o p m e n t 
U n i t SNG a n d 
1 i q u i d p r o d u c t s 
f r o m 1 i g n i t e 

A p r o c e s s d e v e l o p m e n t u n i t o f a p p r o x i m a t e l y 50 l b / h r c a p a c i t y w i l l be 
u s e d f o r t h e s o l v e n t r e f i n i n g o f l i g n i t e . D a t a g e n e r a t e d i n a u t o c l a v e 
e x p e r i m e n t s a n d b e n c h - s c a l e t e s t s a r e b e i n g u s e d t o d e s i g n t h e PDU. 

P r o j e c t c o s t a f i v e - y e a r , $ 3 . 4 m i l l i o n c o n t r a c t . 

PDU t e s t s u n d e r w a y 

E R D A / F o s s i l E n e r g y 
S p o n s o r , Oak R i d g e 
N a t i o n a l L a b o r a t o r y -
c o n t r a c t o r 

B e n c h s c a l e -
SNG f r o m c o a l 

0RNL i s c o n d u c t i n g h y d r o g a s i f i c a t i o n b e n c h s c a l e s t u d i e s w i t h a c o n ­
t i n u o u s 10 l b / h r f l u i d b e d r e a c t o r t o d e t e r m i n e o p t i m u m r e a c t o r d e ­
s i g n a n d r e a c t i o n c o n d i t i o n s . O t h e r p r o j e c t s i n c l u d e : c a t a l y s t d e ­
v e l o p m e n t , p e t r o g r a p h i c s t u d i e s , a n d l a b o r a t o r y s u p p o r t t o L a w r e n c e 
L i v e r m o r e L a b o r a t o r y ' s u n d e r g r o u n d c o a l g a s i f i c a t i o n p r o j e c t . 

A c t i v e 

E R D A / F o s s i l E n e r g y 
S p o n s o r , P i t t s b u r g h 

& M i d w a y C o a l M i n i n g 
C o . C o n t r a c t o r 

P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l , s o l v e n t 
r e f i n e d c o a l ( S R C ) 
p r o j e c t 

The 50 TPD SRC p i l o t p l a n t i s l o c a t e d a t F t . L e w i s , W a s h i n g t o n . The 
p l a n t p r o d u c e s 30 TPD o f s o l v e n t r e f i n e d c o a l ( d e m i n e r a l i z e d / l o w 
s u l f u r e x t r a c t ) . The p r o c e s s h a s b e e n d e v e l o p e d by P&M f r o m b e n c h 
s c a l e . The p i l o t p l a n t was d e s i g n e d a n d c o n s t r u c t e d by S t e a r n s - R o g e r 
a n d R u s t E n g i n e e r i n g , r e s p e c t i v e l y . 

O p e r a t i o n a l 

P r o j e c t c o s t $28 m i l l i o n c o n t r a c t t o c o n t i n u e u n t i l 1976. 

E R D A / F o s s i l E n e r g y 
S p o n s o r 

R a l p h M. P a r s o n s 
C o n t r a c t o r 

P r o c e s s d e s i g n 
a n d e v a l u a t i o n 

P a r s o n s i s t o c o m p l e t e c o n c e p t u a l d e s i g n f o r a c o m m e r c i a l s c a l e COED 
p l a n t ; e v a l u a t e t h e d e m o n s t r a t i o n p l a n t d e s i g n f o r t h e s o l v e n t r e f i n e d 
c o a l p r o c e s s ; p r e p a r e p r e l i m i n a r y c o m m e r c i a l d e s i g n f o r a F i s c h e r -
T r o p s c h c o n v e r s i o n p l a n t ; p r e p a r e p r e l i m i n a r y d e s i g n f o r a c o m p l e x t o 
d e m o n s t r a t e v a r i o u s c o a l c o n v e r s i o n p r o c e s s e s b e y o n d t h e p i l o t s t a g e 
a n d p r e l i m i n a r y d e s i g n f o r a c o m m e r c i a l SRC p l a n t . 

S t u d i e s i n p r o g r e s s 

P r o j e c t c o s t $3 m i l l i o n 

E R D A / F o s s i l E n e r g y 
S p o n s o r , P i t t s b u r g h 
E n e r g y R e s e a r c h 
C e n t e r c o n t r a c t o r 

P i l o t p l a n t 
SNG f r o m c o a l 
S y n t h a n e p r o j e c t 

T h i s p r o c e s s , d e v e l o p e d by t h e B u r e a u o f M i n e s u s e s a s t e a m - o x y g e n , 
f l u i d - b e d g a s i f i e r t o p r o d u c e a p i p e l i n e - q u a l i t y g a s f r o m c o a l . 
P i l o t p l a n t (72 T/D) i s b e i n g s t a r t e d u p , a t B r u c e t o n , P e n n s y l v a n i a 
P l a n t i n c l u d e s g a s p u r i f i c a t i o n a n d m e t h a n a t i o n u n i t s . 

A c t i v e 

B - l l 
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E R D A / F o s s i l E n e r g y 
s p o n s o r , R o c k w e l l 

I n t e r n a t i o n a l C o r p . , 
N o r t h e a s t U t i 1 i t i e s 
S e r v i c e C o . 
C o n t r a c t o r 

E R D A / F o s s i l E n e r g y -
S p o n s o r , R o c k w e l l I n t e r ­
n a t i o n a l C o r p . R o c k e t d y n e 
D i v i s i o n - C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
S p o n s o r , U n i v e r s i t y 
o f U t a h C o n t r a c t o r 

E R D A / F o s s i l E n e r g y 
P u b l i c S e r v i c e I n d i a n a , 
B e c h t e l C o r p . , AMAX 
C o a l C o . and P e a b o d y 
C o a l C o . S p o n s o r s , 
W e s t i n g h o u s e E l e c t r i c 
C o r p . C o n t r a c t o r 

Exxon C o r p o r a t i o n 

PROJECT DESCRIPTION 

P i l o t p l a n t 
l o w - B T U g a s f r o m 
c o a l 

D e s i g n and e v a l u a t i o n 
S t u d y - L i q u i d p r o d u c t s 
f r o m c o a l 

B e n c h s c a l e 
p r o c e s s e v a l u a t i o n , 
SNG a n d l i q u i d 
p r o d u c t s f r o m c o a l 

P r o c e s s d e v e l o p m e n t 
p l a n t l o w - B T U gas 
f r o m c o a l 

P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l 

DETAILS 

R o c k w e l l t o d e s i g n , b u i l d and o p e r a t e a 5 TPH p l a n t t o t e s t m o l t e n 
s o d i u m c a r b o n a t e p r o c e s s f o r l o w - B T U gas p r o d u c t i o n f o r p o w e r g e n e r ­
a t i o n . The s y s t e m w i l l o p e r a t e a t 1 8 0 0 ° F a n d 10 a t m . a n d w i l l i n c l u d e 
s a l t r e g e n e r a t i o n and s u l f u r r e c o v e r y u n i t s . The p i l o t p l a n t w i l l 
be l o c a t e d a t C o n n e c t i c u t L i g h t and Power C o m p a n y ' s N o r w a l k H a r b o r 
G e n e r a t i n g S t a t i o n . F o r t y - m o n t h p r o g r a m t o o b t a i n s c a l e - u p d a t a and 
i n v e s t i g a t e a i r p o l l u t i o n e m i s s i o n c o n t r o l c h a r a c t e r i s t i c s . 

STATUS 

P l a n t d e s i g n u n d e r w a y 

P r o j e c t c o s t 5 . 9 m i l 1 i o n 

R o c k w e l l I n t e r n a t i o n a l C o r p . t o d e v e l o p c o a l l i q u e f a c t i o n p r o c e s s by 
d i r e c t h y d r o g e n a t i o n u s i n g t h e R o c k e t d y n e p r o c e s s . T e c h n i g u e i n v o l v e s 
m i x i n g and c o n d i t i o n i n g o f two s t r e a m s , c o a l and h y d r o g e n , a l m o s t 
i n s t a n t a n e o u s l y . C o n v e r s i o n p r o c e s s f o r m s l i g h t h y d r o c a r b o n l i q u i d s 
and g a s e s a n d p r e v e n t s b r e a k d o w n o f l a r g e r , c o m p l e x m o l e c u l e s . P r o j e c t t o 
c o n s i s t o f l o w f l o w t e s t i n g f o l l o w e d by d e s i g n a n d f a b r i c a t i o n o f l a r g e -
s c a l e r e a c t o r f o r d e m o n s t r a t i o n p u r p o s e s . R o c k e t d y n e p r o c e s s o r i g i n a l l y 
d e v e l o p e d f o r p r o p e l l a n t i n j e c t i o n i n 1 i q u i d f u e l r o c k e t e n g i n e s . 

p r o g r e s s 

A c t i v e 

P r o j e c t C o s t - $1 m i l l i o n . 

The U n i v e r s i t y o f U t a h u n d e r a f o u r - y e a r c o n t r a c t w i l l c o n d u c t p r o c e s s 
e v a l u a t i o n s , c a t a l y t i c l i q u e f a c t i o n s t u d i e s , a n d e v a l u a t i o n o f c o a l 
c o n v e r s i o n p r o d u c t s . 

P r o j e c t c o s t $ 2 . 6 m i l l i o n 

The p r o j e c t w i l l i n v o l v e a s i x - p h a s e d e v e l o p m e n t . F i r s t i s a 1200 l b / h r PDU t e s t s a c t i v e 
p r o c e s s d e v e l o p m e n t p l a n t s u p p o r t e d by l a b o r a t o r y i n v e s t i g a t i o n s t o c o n ­
f i r m o p e r a t i o n a l d a t a r e c e i v e d f r o m t h e PDU. T h i s w i l l be f o l l o w e d by 
b u i l d i n g and o p e r a t i n g a f i v e - t o n / h r p i l o t p l a n t . A 50 t o n / h r p o w e r p l a n t 
w i l l t h e n be b u i l t and o p e r a t e d by P u b l i c S e r v i c e I n d i a n a a t t h e i r D r e s s e r 
f a c i l i t y . The p r o c e s s w i l l p r o v i d e a c l e a n b u r n i n g g a s w i t h a h e a t i n g 
v a l u e o f 120 t o 160 BTU/SCF. 

P r o j e c t c o s t t o t a l p r o g r a m c o s t e s t i m a t e d a t $80 m i l l i o n ; W e s t i n g h o u s e 
h a s an $ 8 . 2 m i l l i o n c o n t r a c t f r o m ERDA f o r 70% o f t h e 
i n i t i a l R&D c o s t . 

A t w o - p h a s e r e s e a r c h p r o g r a m i s u n d e r w a y t o d e v e l o p a c o a l l i q u e f a c t i o n A c t i v e 
p r o c e s s w i t h t h e f i r s t p h a s e b e i n g d e s i g n and t h e s e c o n d b e i n g c o n s t r u c ­
t i o n and o p e r a t i o n o f a 300 TPD p i l o t p l a n t . A c o m p a n i o n p r o j e c t by 
Exxon t o d e v e l o p a c o a l g a s i f i c a t i o n p r o c e s s was p o s t p o n e d i n November 
1 9 7 4 . 

P r o j e c t c o s t 

G e n e r a l E l e c t r i c Company 
S p o n s o r and I n v e s t i g a t o r 
( G a s i f i e r ) , E l e c t r i c 
Power R e s e a r c h I n s t . 
S p o n s o r ( O p e r a t i o n and 
E x t r u s i o n R&D) 

G u l f R e s e a r c h and 
D e v e l o p m e n t 

P i l o t P l a n t 
Low-BTU g a s f r o m c o a l 
GEGAS-D P r o j e c t 

P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l , c a t a l y t i c 
c o a l l i q u e f a c t i o n 

P h a s e one 
P h a s e two 

$10 m i l l i o n 
$145 m i l l i o n 

The c o n s t r u c t i o n a n d e r e c t i o n o f a one T P H , 23 a t m o s p h e r e f i x e d b e d g a s 
p r o d u c e r i s u n d e r w a y i n S c h e n e c t a d y . C h e c k o u t r u n s a r e t o b e g i n 
F e b . ' 7 6 . The u n i t i s e q u i p p e d t o s t u d y g a s i f i c a t i o n o f h i g h l y c a k i n g 
f u e l s a t r e d u c e d s t e a m / a i r r a t i o s u n d e r c l i n k e r i n g c o n d i t i o n s . T e s t 
r e s u l t s on a w i d e r a n g e o f c o a l s i n a 50 pound p e r h o u r a t m o s p h e r i c 
g a s i f i e r p r o v i d e d many o f t h e d e s i g n b a s e s . C o a l e x t r u s i o n f e e d i n g and 
t a r b a l a n c e s a r e t o be d e v e l o p e d on GEGAS-D. P l a n s a r e u n d e r w a y t o 
u l t i m a t e l y have t h i s f a c i l i t y s u p p l y g a s t o gas c l e a n i n g , c o m b u s t i o n 
and c o m b u s t i o n g a s a p p a r a t u s . The g o a l i s t o p r o v i d e d e s i g n b a s e s f o r 
an i n t e g r a t e d c o a l - f i r e d g a s t u r b i n e c o m b i n e d c y c l e . 

P r o j e c t c o s t u n d e t e r m i n e d . 

I n t h e CCL P r o c e s s s l u r r i e d c o a l p l u s h y d r o g e n a t 2 , 0 0 0 - 4 , 0 0 0 p s i p a s s e s 
o v e r a c a t a l y s t t o y i e l d two t o f o u r b a r r e l s o f l o w s u l f u r l i q u i d f u e l 
p e r t o n , d e p e n d i n g on t y p e o f c o a l c h a r g e d . The p r o c e s s i s c a p a b l e 
o f c o n v e r t i n g l i g n i t e , s u b b i t u m i n o u s o r b i t u m i n o u s c o a l . T h r e e p i l o t 
p r o j e c t p l a n t s a r e c u r r e n t l y i n o p e r a t i o n , t h e l a r g e s t o f w h i c h has a 
c a p a c i t y o f 1 TPD o f c o a l . 

P r o j e c t c o s t u n d e t e r m i n e d . 

O p e r a t i o n a l 

O p e r a t i o n a l 

I n s t i t u t e o f Gas T e c h ­
n o l o g y and R a l p h M. 
P a r s o n s C o . 

P i l o t p l a n t -
l o w - B T U gas f r o m 
c o a l , U-Gas p r o j e c t 

P a r s o n s w i l l e n g i n e e r and d e s i g n a d e m o n s t r a t i o n g a s i f i e r t o f u e l 
a 5 0 - 1 0 0 MW power g e n e r a t i o n p l a n t . I n d u s t r y a n d g o v e r n m e n t f i n a n c i n g 
i s b e i n g s o u g h t . P r o c e s s r e a c t s c r u s h e d c o a l w i t h a i r and s t e a m 
i n a s i n g l e - s t a g e f l u i d i z e d - b e d g a s i f i e r a t p r e s s u r e o f a b o u t 300 
p s i g . P r o d u c e d gas has a h e a t i n g v a l u e o f 140 B T U / S C F . S u l f u r 
and p a r t i c u l a t e s a r e removed f r o m t h e raw gas i n a h i g h t e m p e r a t u r e 
c l e a n u p s y s t e m . P l a n t s i t e n o t y e t s e l e c t e d . 

A c t i v e 

P r o j e c t c o s t u n d e t e r m i n e d . 
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I s l a n d C r e e k C o a l 
C o . and G a r r e t t 
L a b o r a t o r i e s ( b o t h 
s u b s i d i a r i e s o f 
O c c i d e n t a l P e t r o l e u m ) 

S t o n e & W e b s t e r 
E n g i n e e r i n g C o r p . 
and G e n e r a l 
A t o m i c C o . 

PROJECT DESCRIPTION 

P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l 

P r o c e s s e v a l u a t i o n 

U n d e r l i n i n g d e n o t e s c h a n g e s s i n c e S e p t e m b e r 1975 i s s u e . 

DETAILS 

P l a n n i n g i s u n d e r w a y f o r a 200 TPD p i l o t p l a n t t o c o n v e r t c o a l t o f u e l 
o i l u s i n g G a r r e t t ' s p y r o l y s i s p r o c e s s d e v e l o p e d t o p r o d u c e f u e l o i l 
f r o m m u n i c i p a l s o l i d w a s t e . S p o n s o r s a r e b e i n g s o u g h t f o r a f o u r 
y e a r p r o g r a m . 

P r o j e c t C o s t $6 m i l l i o n . 

J o i n t p r o g r a m t o u s e G u l f ' s HTGC n u c l e a r r e a c t o r t o p r o v i d e h e a t f o r 
S&W's s o l u t i o n - h y d r o g a s i f i c a t i o n c o a l c o n v e r s i o n p r o c e s s . T w o - y e a r 
R&D p r o g r a m t o be managed by S&W. I n d u s t r y s u p p o r t b e i n g s o u g h t . 

P r o j e c t c o s t f i r s t p h a s e e s t i m a t e d a t $ 6 5 0 , 0 0 0 ( S a n D i e g o Gas & E l e c ­
t r i c h a s c o m m i t t e d $ 1 0 0 , 0 0 0 . ) 

A c t i v e 

A c t i v e 

S w i n d e l 1 - D r e s s l e r C o . 
S p o n s o r , T e c h n o l o g y 
A p p l i c a t i o n S e r v i c e 
C o r p . - C o n t r a c t o r 

T e x a s U t i l i t i e s 
S e r v i c e s , I n c . 

U n i v e r s a l O i l 
P r o d u c t s 

U n i v e r s i t y o f T e x a s 
a t A u s t i n , N a t i o n a l 
S c i e n c e F o u n d a t i o n , 
T e x a s U t i l i t i e s S e r ­
v i c e C o . , C o n t i n e n t a l 
O i l C o . and M o b i l Oi I 
C o r p . 

P r o c e s s D e v e l o p m e n t 
U n i t - Medium BTU 
g a s f r o m c o a l 

U n d e r g r o u n d g a s i ­
f i c a t i o n o f T e x a s 
1 i g n i t e 

P i l o t p l a n t 
1 i q u i d p r o d u c t s 
f r o m c o a l 

U n d e r g r o u n d g a s i ­
f i c a t i o n o f T e x a s 
1 i g n i t e 

S w i n d e l 1 - D r e s s i e r C o . , w i t h T e c h n o l o g y A p p l i c a t i o n S e r v i c e C o r p . , i s 
w o r k i n g on a p r o g r a m t o d e v e l o p t h e P l a s m a A r c T o r c h P r o c e s s on a 
s u b c o m m e r c i a l s c a l e . P r o c e s s w o u l d i n v o l v e p a s s i n g c o a l i n a gas 
s u c h as a r g o n o r h y d r o g e n , i n an a n e r o b i c e n v i r o n m e n t , t h r o u g h an 
e l e c t r i c a r c , w h i c h w o u l d g e n e r a t e a p l a s m a f l a m e 1 5 , 0 0 0 ° F - 1 0 0 , 0 0 ° F , 
i n s t a n t a n e o u s l y g a s i f y i n g t h e c o a l . H i g h q u a l i t y p r o d u c t g a s w o u l d be 
m e t h a n a t e d t o a c h i e v e p i p e l i n e q u a l i t y . S w i n d e l 1 - D r e s s i e r C o . i s c o n ­
t a c t i n g s e v e r a l e l e c t r i c and g a s u t i l i t y c o m p a n i e s a b o u t d e v e l o p m e n t 
o f t h e p r o j e c t . 

P r o j e c t c o s t - u n d e t e r m i n e d . 

T e x a s U t i l i t i e s S e r v i c e s I n c . , an a f f i l i a t e o f D a l l a s Power and L i g h t 
C o m p a n y , T e x a s E l e c t r i c S e r v i c e Company and T e x a s Power and L i g h t 
C o m p a n y , has p u r c h a s e d ( t h r o u g h t h e R e s o u r c e S c i e n c e s C o r p . , T u l s a , 
O k l a . ) u n d e r g r o u n d g a s i f i c a t i o n t e c h n o l o g y d e v e l o p e d i n t h e S o v i e t 
U n i o n t o d e t e r m i n e t h e f e a s i b i l i t y o f g a s i f y i n g deep l i g n i t e d e p o s i t s 
i n e a s t T e x a s . A p i l o t p l a n t i s s c h e d u l e d f o r o p e r a t i o n i n 1976 f o r 
g a s i f i c a t i o n o f l i g n i t e b e l o w 150 f e e t . 

P r o j e c t c o s t - $2 m i l l i o n ( p r o c e s s l i c e n s i n g ) . 

H i g h t e m p e r a t u r e and p r e s s u r e h y d r o s o l v a t i o n p r o c e s s p r o d u c i n g f o u r 
b a r r e l s o f l o w - a s h / l o w - s u l f u r s y n c r u d e p e r t o n . Des P l a i n e s , I l l i n o i s 
p i l o t p l a n t t o be e n l a r g e d . 

I n s i t u g a s i f i c a t i o n t o r e c o v e r e n e r g y c o n t e n t o f T e x a s l i g n i t e , w h i c h 
has now been e s t i m a t e d t o be 100 b i l l i o n t o n s b e l o w s t r i p p i n g d e p t h . 
D e v e l o p m e n t o f p h y s i c a l p r o p e r t i e s f o r l i g n i t e and o v e r b u r d e n , and 
a n a l y s i s o f e c o n o m i c s , e n v i r o n m e n t a l e f f e c t s , s u b s i d e n c e , r e a c t i o n 
k i n e t i c s , h e a t - t r a n s f e r , l o w - B T U g a s u t i l i z a t i o n , l i g n i t e g e o l o g y 
a r e u n d e r w a y . P h y s i c a l m o d e l s w i l l be d e v e l o p e d f r o m l a b o r a t o r y d a t a 
and s c a l e d - u p f o r a p p M c a t i o n t o f i e l d t e s t . H i g h l i g n i t e p e r m e a b i l i t y 
and r e a c t i v i t y f a v o r e c o n o m i c s . Two c a n d i d a t e f i e l d t e s t s i t e s w i l l be 
s e l e c t e d i n 1 9 7 5 . 

U n d e r D e v e l o p m e n t 

A c t i v e 

A c t i v e 

P r e l i m i n a r y s t u d i e s 
u n d e r w a y 

W h e e l a b r a t o r - F r y e I n c . D e m o n s t r a t i o n p l a n t 
s o l v e n t r e f i n e d c o a l 

W h e e l a b r a t o r - F r y e i s s t u d y i n g t h e f e a s i b i l i t y o f a 1000 TPD p l a n t t o P l a n t d e s i g n h a s 
p r o d u c e l o w s u l f u r / l o w a s h c o a l u s i n g G u l f O i l ' s SRC p r o c e s s . The begun 
p l a n t w i l l p r o v i d e f u e l f o r power g e n e r a t i o n i n S o u t h e r n C o m p a n y ' s 
s y s t e m . The p l a n t may be s c a l e d t o c o m m e r i c a l c a p a c i t y . 

P r o j e c t c o s t e s t i m a t e d b e t w e e n $ 7 0 - 1 0 0 m i l l i o n . 

B-





COMING EVENTS 
NOVEMBER 30 - DECEMBER 5, 1975, MEXICO CITY -- The F i r s t Chemical Congress o f the North 

American Continent. For more in f o r m a t i o n w r i t e Chemical Congress-Mexico, c/o American 
Chemical S o c i e t y , 1155 16th S t r e e t , N.W., Washington, D. C. 20036. 

DECEMBER 1-4, 1975, NEW YORK CITY -- E x p o s i t i o n of the Chemical I n d u s t r i e s at the Coliseum. 
For a d d i t i o n a l i n f o r m a t i o n , w r i t e the AIChE, 345 East 47th S t r e e t , New York, New York 
10017. 

JANUARY 12-16, 1976, DUSSELDORF, GERMANY -- Symposium on G a s i f i c a t i o n and L i q u e f a c t i o n o f 
Coal. For more i n f o r m a t i o n , w r i t e Mr. H. G i e s e l , Gesamtverband des Deutschen S t e i n k o h l e n -
Bergbaus, F r i e d r i c h s t r a s s e 1, D-4300 Essen, Federal Republic of Germany. 

FEBRUARY 22-26, 1976, LAS VEGAS, NEVADA -- 105th Annual A.I.M.E. Meeting. For a d d i t i o n a l 
i n f o r m a t i o n , contact the A.I.M.E., 345 East 47th S t r e e t , New York, New York 10017. 

MARCH 25-27, 1976, SANTA MARIA, CALIFORNIA -- A Symposium on A l t e r n a t e Fuel Resources w i l l 
be sponsored by the American I n s t i t u t e of Aeronautics and A s t r o n a u t i c s . One o f the 
sessions w i l l be devoted to R & D i n s y n t h e t i c f u e l s . For more i n f o r m a t i o n , w r i t e Dr. 
F. J . Hendel, P r o f e s s o r ( P r o p u l s i o n and F u e l s ) , School o f Engineering and Technology, 
C a l i f o r n i a P o l y t e c h n i c State U n i v e r s i t y , San L u i s Obispo, C a l i f o r n i a 93407. 

APRIL 13-14, 1976, CHICAGO -- The f i f t h M i n e r a l Waste Symposium w i l l be cosponsored by 
the U.S. Bureau of Mines and the IIT Research I n s t i t u t e . For a d d i t i o n a l i n f o r m a t i o n , 
w r i t e S. A. B o r t z , IITRI, 10 West 35th S t r e e t , Chicago, I l l i n o i s 60616. 

APRIL 21-24, 1976, SAN FRANCISCO -- F i f t y - F i r s t Annual Meeting o f the P a c i f i c S ections o f 
the American A s s o c i a t i o n of Petroleum G e o l o g i s t s , the S o c i e t y of Economic P a l e o n t o l o g i s t s 
and M i n e r a l o g i s t s , and the S o c i e t y of E x p l o r a t i o n G e o p h y s i c i s t s . For a d d i t i o n a l i n f o r ­
mation, w r i t e Bob B l a i s d e l l , Standard O i l of C a l i f o r n i a , Box 3862, San F r a n c i s c o , 
C a l i f o r n i a 94119. 

MAY 17-21, 1976, TULSA, OKLAHOMA -- I n t e r n a t i o n a l Petroleum E x p o s i t i o n and Congress. For 
a d d i t i o n a l i n f o r m a t i o n w r i t e the IPE^C, Inc., Box 4804, T u l s a , Oklahoma 74104. The 
f o l l o w i n g are among the papers to be presented: 

"Processing Problems of S y n t h e t i c O i l Derived from Shale," A r t C o r r i g a n , Great 
Western Refinery-
"Coal G a s i f i c a t i o n , " Dr. Henry R. Linden, P r e s i d e n t , I n s t i t u t e of Gas Technology. 
" O i l Shale" Henry Pforzheimer, Program D i r e c t o r , Paraho O i l Shale Demonstration, Inc. 
"Coals to L i q u i d F u e l s , " E r i c h H. R e i c h l , P r e s i d e n t , Conoco Coal Development Company. 
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RECENT PUBLICATIONS 
G E N E R A L I N T E R E S T 

"A L i s t i n g o f Prepared, Planned or Under-Construction Energy P r o j e c t s i n Federal Region 
V I I , " a report to tne USBM Committee on Energy and Environment o f the Denver Federal 
Executive Board by the Subcommittee to Expedite Energy Development, 1975. 

^Anderson, J . J . , et a l , "A Summary o f Reserve and Resource Data on C o a l , Uranium, and 
O i l Shale i n the States o f Michigan, Ohio, Kentucky, Tennessee, West V i r g i n i a , North 
Dakota, South Dakota, Montana, Wyoming, Colorado, and Utah," 12 May 1975. Prepared f o r 
the American Petroleum I n s t i t u t e . For more i n f o r m a t i o n , w r i t e the author at 7578 Skyview 
D r i v e , Kent, Ohio 44240. 

Beychok, M. R., "Process and Environmental Technology f o r Producing SNG and L i q u i d F u e l s , " 
May 1975, EPA-660/2-75-011. For more i n f o r m a t i o n , w r i t e F. M. P f e f f e r , Robert S. Kerr 
Environmental Research Laboratory, N a t i o n a l Environmental Research Center, Ada, Oklahoma 
74820. Copies are a v a i l a b l e from the Superintendent of Documents, Government P r i n t i n g 
O f f i c e , Washington, D. C. 20402. 

Burke, D. P., "Methanol," Chemical Week, Volume 117, No. 13, September 25, 1975, pages 
33-42. 

C a r l s o n , J . , "Energy M i n e r a l s : An Assessment of the Current S i t u a t i o n , " presented at 
the Rocky Mountain Energy M i n e r a l s Conference o f the U.S. -Bureau of Land Management, 
B i l l i n g s , October 1975. 

Co n t i n e n t a l O i l Company, "Outlook: 1975 and Beyond," a p r e s e n t a t i o n to s e c u r i t y a n a l y s t s , 
May 13, 1975. 

Doig, K., "Energy Independence: W i l l We Get There From Here?" presented at the Rocky 
Mountain Energy M i n e r a l s Conference o f the U.S. Bureau o f Land Management, B i l l i n g s , 
October 1975. 

E l l i o t t , T., "Canada's M i n e r a l Industry: W i l l i t be Destroyed by S o c i a l i s t Economic 
Ideology?", presented at the Rocky Mountain Energy M i n e r a l s Conference o f the USBLM, 
B i l l i n g s , October 1975. 

Federation o f Rocky Mountain S t a t e s , "Energy Development i n the Rocky Mountain Region: 
Goals and Concerns," 1975. Copies are a v a i l a b l e at $2.50 from the FRMS, Inc., 2480 West 
26th Avenue, S u i t e 300-B, Denver, Colorado 80211. 

" F o s s i l Fuel and Advanced Systems D i v i s i o n , " report FF-5 by the E l e c t r i c Power Research 
I n s t i t u t e , 1975. Contains b r i e f r e p o r t s on stacks vs. scrubbers, f o s s i l f u e l g a s i f i c a t i o n , 
l i q u e f a c t i o n , and environmental c o n t r o l . 

Hansen, D. C , "Water Resources Planning Related to New Energy Development i n the Upper 
Colorado R i v e r B a s i n , " presented at the ASCE Annual Meeting, Denver, Colorado, November 
1975. 

Horton, J . , "Energy and the Environment," presented at the Rocky Mountain Energy M i n e r a l s 
Conference o f the U.S. Bureau of Land Management, B i l l i n g s , October 1975. 

Judge, T. L., "Producing Energy M i n e r a l s i n Montana," presented at the Rocky Mountain 
Energy M i n e r a l s Conference of the U.S. Bureau o f Land Management, B i l l i n g s , October 
1975. 



K l e i n , M., "What Are the Prospects f o r Breakthroughs i n F o s s i l F u e l s , " 1975. Paper pre­
sented at the Fourth Annual I n t e r n a t i o n a l P o l l u t i o n Engineering Congress, October 1975. 
For more i n f o r m a t i o n , w r i t e M i l t o n K l e i n , The M i t r e C o r p o r a t i o n , 1820 D o l l y Madison 
Boulevard, McLean, V i r g i n i a 22101. 

*Montana G e o l o g i c a l S o c i e t y , "Energy Resources o f Montana," June 1975. Copies are a v a i l ­
able from the Montana G e o l o g i c a l S o c i e t y , B i l l i n g s , Montana 59103, at $19 each. 

Mungen, R., "Present Technology f o r Shale O i l and Tar Sands Recovery," November 1975. 
Paper presented i n Easton, Maryland, at the Engineering Foundation Conference on the 
Role of Microorganisms i n the Recovery o f O i l . For a d d i t i o n a l i n f o r m a t i o n , w r i t e 
Engineering Foundation, United Engineering Center, 345 East 47th S t r e e t , New York, New 
York 10017. 

Radosevich, Dr. G., et a l , "Colorado Water Laws: A Co m p i l a t i o n o f S t a t u t e s , R e g u l a t i o n s , 
Compacts, and S e l e c t e d Cases," 1975. Copies are a v a i l a b l e at $20 from the Center f o r 
Economic Education, Department of Economics, Colorado State U n i v e r s i t y , F o r t C o l l i n s , 
Colorado 80525. 

Resource Planning A s s o c i a t e s , "Energy Supply/Demand A l t e r n a t i v e s f o r the Appalachian 
Region, Executive Summary," EQ 4AC-022, March 1975, prepared f o r the N a t i o n a l Science 
Foundation. Copies are a v a i l a b l e at $4.75 from the N a t i o n a l T e c h n i c a l Information 
S e r v i c e , S p r i n g f i e l d , V i r g i n i a 22151. 

Rope, R., et a l , "Energy Conservation Waste U t i l i z a t i o n Research and Development P l a n , " 
r e p o r t number MTR-3063 by the M i t r e Corporation f o r the Energy Research and Development 
A d m i n i s t r a t i o n , 1975, 189 pages. 

Roth, P. M., et a l , "An Examination of the Accuracy and Adequacy o f A i r Q u a l i t y Models 
and M o n i t o r i n g Data f o r Use i n A s s e s s i n g the Impact of EPA S i g n i f i c a n t D e t e r i o r a t i o n 
Regulations on Energy Developments," 8 August 1975. Report prepared by Systems 
A p p l i c a t i o n s , Inc., and Rockwell I n t e r n a t i o n a l f o r G r e e n f i e l d , Attaway, and T y l e r , Inc., 
as EF75-58R under c o n t r a c t to the American Petroleum I n s t i t u t e . For more i n f o r m a t i o n , 
w r i t e the API, 1801 K S t r e e t , N.W., Washington, D. C. 20006. 

S c h u l t z , H., and Walker, F. E., " C h a r a c t e r i z i n g Combustible P o r t i o n s o f Urban Refuse 
f o r P o t e n t i a l Use as F u e l , " USBM Report of I n v e s t i g a t i o n s No. 8044, 1975. Copies are 
a v a i l a b l e from the Superintendent o f Documents, Government P r i n t i n g O f f i c e , Washington, 
D. C. 20402. 

" S o l i d Fuel Chemistry," J o u r n a l p u b l i s h e d by the Academy of Sciences of the USSR. For 
i n f o r m a t i o n on E n g l i s h t r a n s l a t i o n s from the A l b e r t o n Press, Inc., 150 F i f t h Avenue, New 
York, 10011. The annual s u b s c r i p t i o n i s $145.00 f o r s i x i s s u e s . 

"The Petroleum Industry: A Report on Corporate and Industry S t r u c t u r e and Ownership," 
re p o r t prepared f o r the Federal Energy A d m i n i s t r a t i o n by R. S h r i v e r A s s o c i a t e s . Copies 
are a v a i l a b l e at $10.50 each f o r Part 1 and Part 2 from FEA, Washington, D. C. 

"Transactions of the 9th World Energy Conference" h e l d i n D e t r o i t i n September 1974. 
Contact the N a t i o n a l Committee of the World Energy Conference, 345 East 47th S t r e e t , 
New York. 

U.S. Forest S e r v i c e , "Anatomy of a Mine -- From Prospect to P r o d u c t i o n , " 1975. Prepared 
under the SEAM Program. For more i n f o r m a t i o n , w r i t e the USFS Intermountain Region, 324 
25th S t r e e t , Odgen, Utah 84401. 



*Vaughan, B. E., et a l , "Review o f P o t e n t i a l Impact on Health and Environmental Q u a l i t y 
from Metals E n t e r i n g the Environment as the Result o f Coal U t i l i z a t i o n , " August 1975, 
a B a t t e l l e Energy Program Report. Copies are a v a i l a b l e from the D i r e c t o r , B a t t e l l e 
Energy Program, 505 King Avenue, Columbus, Ohio 43201. 

"World D i r e c t o r y of N a t i o n a l Earth-Science Agencies," USGS C i r c u l a r 716, 1975. Com­
p i l e d by A. L. Falk and R. L. M i l l e r . Free copies are a v a i l a b l e from the USGS, N a t i o n a l 
Center, Reston, V i r g i n i a 22092. 

G E N E R A L - P A T E N T S 

Chevron Research Company, U.S. Patent 3,874,116, "Synthesis Gas Manufacture." This i s a 
process f o r producing s y n t h e s i s gas from s o l i d waste m a t e r i a l s , most p r e f e r a b l y s o l i d 
m u nicipal waste. The sy n t h e s i s gas i s produced under s u b s t a n t i a l l y endothermic g a s i f i ­
c a t i o n c o n d i t i o n s , which comprise (a) feeding an organic m a t e r i a l , c o n t a i n i n g hydrogen 
and at l e a s t 10 weight percent oxygen and c o n t a i n i n g l e s s than 5 weight percent s u l f u r , 
to a r e a c t i o n zone; (b) feeding steam to the r e a c t i o n zone; and (c) c o n t a c t i n g the steam 
with the organic feed m a t e r i a l i n the r e a c t i o n zone at a temperature between about 500° 
and 1,600°F. 

O I L S H A L E 

Appledorn, C. R. (CER Geonuclear Corp.), "Rio Blanco Massive H y d r a u l i c F r a c t u r e P r o j e c t , " 
presented at the ERDA Symposium on Enhanced O i l £ Gas Recovery, T u l s a , Oklahoma, September 
1975. 

Beard, T. N\, and Smith, J . W., "In-Place Recovery of M u l t i p l e Products from Colorado's 
S a l i n e M i n e r a l - B e a r i n g Piceance Basin," presented at the 68th Annual Meeting o f AIChE, 
Los Angeles, November 1975. 

Blum, J . R., " O i l S h a l e / W i l d l i f e -- What 1s I t A l l About?", presented at the Environmental 
O i l Shale Symposium, Colorado School of Mines, Golden, 1975. 

Carpenter, H. C , " F r a c t u r i n g O i l Shale f o r In S i t u R e t o r t i n g Experiments," presented 
at the 68th Annual Meeting i n AIChE, Los Angeles, November 1975. 

C r e s s w e l l , G., " Q u a l i t y Assurance f o r M e t e o r o l o g i c a l and A i r Q u a l i t y Studies i n Support 
of the Rio Blanco O i l Shale P r o j e c t , " presented at the Environmental O i l Shale Symposium, 
Colorado School of Mines, Golden, 1975. 

Danielson, J . A., "Colorado Water Resources and Colorado Law: C o n s t r a i n t s to O i l Shale 
Development?" Presented at the ASCE Annual Meeting, Denver, Colorado, November 1975. 

Doctor, L., "Combustion of O i l Shale Carbon Residue," presented at the 68th Annual Meet­
in g o f AIChE, Los Angeles, November 1975. 

French, G. B., "The Meeting Between Man & Nature - Oxy's Way," presented at the F a l l Meet­
ing o f the SME of AIME, S a l t Lake C i t y , September 1975. 

Gash, R., "Gathering T e r r e s t r i a l B a s e l i n e Data i n a Prepared O i l Shale Development Area," 
presented at the Environmental O i l Shale Symposium, Colorado School of Mines, Golden, 
1975. 



*Gash, R., et a l , "Environmental E v a l u a t i o n s o f Proposed D i s p o s a l S i t e s , Tract C-a, Rio 
Blanco O i l Shale P r o j e c t , " a r e p o r t by G u l f O i l C o r p o r a t i o n and Standard O i l Company 
(Ind i a n a ) . 

Golder A s s o c i a t e s , "A Study of Costs o f Producing In S i t u R e t o r t s i n O i l Shale by Con­
v e n t i o n a l Mining Methods," October 1975. For a d d i t i o n a l i n f o r m a t i o n , w r i t e L a u r i c h 
Kennedy A s s o c i a t e s , Inc., 577 Industry D r i v e , S e a t t l e , Washington 98188. Copies are 
a v a i l a b l e at $5.75 from the N a t i o n a l T e c h n i c a l Information S e r v i c e , S p r i n g f i e l d , 
V i r g i n i a 22151. 

Harmston, G., "Utah P o l i c y i n O i l Shale Development," presented at the Environmental O i l 
Shale Symposium, Colorado School o f Mines, Golden, 1975. 

Hart, D., "Majors Support Utah M o d i f i e d In S i t u P l a n n i n g , " i n Western O i l Reporter, 
August 1975, page 59. 

Ivory, T. M., "Some A u t e c o l o g i c a l R e l a t i o n s h i p s o f Algae i n the Piceance Creek B a s i n , " 
presented at the Environmental O i l Shale Symposium, Colorado School o f Mines, Golden, 
1975. 

Jackson, L. P., " C h a r a c t e r i s t i c s and P o s s i b l e Roles o f Various Waters S i g n i f i c a n t to 
I n - S i t u O i l Shale P r o c e s s i n g , " presented at the Environmental O i l Shale Symposium, 
Colorado School o f Mines, Golden, October 1975. 

K i s s e l l , F. N., "The P o t e n t i a l Hazards o f Methane Gas i n O i l Shale Mines," presented at 
the Environmental O i l Shale Symposium, Colorado School o f Mines, Golden, 1975. 

Kross, B. C , "A Review of Announced O i l Shale Developments i n Colorado and Utah," 
presented at the 68th Annual Meeting o f AIChE, Los Angeles, November 1975. 

L e g a t s k i , M. W., " P r e d i c t i o n o f A i r Q u a l i t y Impacts f o r a Commercial Shale O i l Complex," 
presented at the 68th Annual Meeting o f AIChE, Los Angeles, November 1975. 

*Lipman, S., "Union O i l Company Revegetation S t u d i e s , " presented at the Environmental O i l 
Shale Symposium, Colorado School of Mines, Golden, 1975. 

Mannion, L. E., "Wyoming Trona-Greatest Source o f N a t u r a l Soda Ash," presented at the 
F a l l Meeting of the SME of AIME, S a l t Lake C i t y , September 1975. Discusses o r i g i n o f 
trona w i t h i n the Green R i v e r o i l shale formation. 

M a r t i n , S. G., and McGuire, R. J . , "Environmental Assessment Studies f o r O i l Shale De­
velopment i n Western Colorado," presented at the 68th Annual Meeting of AIChE, Los Angele 
November 1975. 

McCarthy, H. E., "Development of the M o d i f i e d In S i t u O i l Shale Process," presented at 
the 68th Annual Meeting of AIChE, Los Angeles, November 1975. 

Meyers, L., "Adequacy of Regional Atmospheric Data f o r S p e c i f i c P r e d i c t i v e Purposes i n 
the Piceance Creek B a s i n , " presented at the Environmental O i l Shale Symposium, Colorado 
School o f Mines, Golden, 1975. 

Milam, C. J . , "The A r t o f D r i l l i n g O i l Shale," presented at the F a l l Meeting o f the SME 
of AIME, S a l t Lake C i t y , September 1975. 

Musgrove, C , " C o n s i d e r a t i o n s i n M o n i t o r i n g Low Level A i r Q u a l i t y Parameters," presented 
at the Environmental O i l Shale Symposium, Colorado School o f Mines, Golden, 1975. 



Neal, L. G., et a l , "An E v a l u a t i o n o f Wastewater C o n t r o l Technologies A v a i l a b l e f o r Pro­
c e s s i n g o f O i l Shale," presented at the 68th Annual Meeting o f AIChE, Los Angeles, 
November 1975. 

Nelson, R., " M e t e o r o l o g i c a l D i s p e r s i o n P o t e n t i a l i n the Piceance Creek B a s i n , " presented 
at the Environmental O i l Shale Symposium, Colorado School o f Mines, Golden, 1975. 

Novak, A l y s , "Coming To Terms With Net Energy," Shale Country, August 1975, page 
4-6. 

Olson, A. P., " A r c h a e o l o g i c a l I n v e s t i g a t i o n and M i t i g a t i o n i n the Three Corners Region," 
presented at the O i l Shale Environmental Symposium, Colorado School o f Mines, Golden, 
1975. 

P e r r i n i , E. M., " O i l From Shale and Tar Sands, 1975," Chemical Technology Review No. 51. 
Copies are a v a i l a b l e at $36 from Noyes Data C o r p o r a t i o n , M i l l Road at Grand Avenue, Park 
Ridge, New J e r s e y 07656. 

Pforzheimer, H., "The Paraho O i l Shale Demonstration," presented at the 68th Annual 
Meeting o f AIChE, Los Angeles, November 1975. 

P h i l i p , R. P., " E a r l y Stage Formation and S t r u c t u r e o f Kerogenlike M a t e r i a l i n Recent 
Sediments," presented at the ACS/Society f o r A p p l i e d Spectroscopy 1975 P a c i f i c Conference 
on Chemistry and Spectroscopy, Los Angeles, October, 1975. 

*Robinson, W. F., and Cummins, J . J . , "An O i l Shale Conversion Process Using Carbon Mono­
xide and Water," ERDA T e c h n i c a l Progress Report 75/1, 1975, 14 pages. 

Ruskin, A. M., and P h i l l i p s , J . R., "Environmental Studies as a P r o j e c t P l a n n i n g T o o l , " 
presented at the 68th Annual Meeting o f the AIChE, Los Angeles, November 1975. Examples 
are presented of s t u d i e s being conducted f o r O c c i d e n t a l Petroleum C o r p o r a t i o n i n s i t u 
o i l shale process. 

Schmidt-Collerus, J . , "Problems o f C a r c i n o g e n i c i t y i n By-Products o f Shale i n S y n t h e t i c 
Fuels P r o d u c t i o n , " presented at the Environmental O i l Shale Symposium, Colorado School 
of Mines, Golden, Colorado, October 1975. 

Schulman, B. L., "Shale M a t r i x P l a y s Important Role i n Energy From O i l S h a l e ; " presented 
at the 68th Annual Meeting o f AIChE, Los Angeles, November 1975. 

*Sherman, H., "Colorado's P o l i c y i n O i l Shale Development," presented at the Environmental 
O i l Shale Symposium, Colorado School o f Mines, Golden, October 1975. 

Spence, H. M., "Shale O i l : The Economics o f Environmental P r o t e c t i o n , " presented at the 
21st Annual Rocky Mountain M i n e r a l Law I n s t i t u t e , Rapid C i t y , South Dakota, J u l y 
1975. 

S t a t e s , J . B., " Q u a n t i t a t i v e B a s e l i n e D e f i n i t i o n f o r T e r r e s t r i a l Ecosystems at O i l Shale 
Tract C-a," presented at the Environmental O i l Shale Symposium, Colorado School o f Mines, 
Golden, October 1975. 

Trepp, D. W., "Mining o f O i l Shale Commercially by Room and P i l l a r Method," presented 
at the F a l l Meeting o f the SME o f AIME, S a l t Lake C i t y , September 1975. 

* " W i l l Shale Y i e l d Chemicals Before O i l , " Chemical Week, August 20, 1975, page 37. 
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Winsor, D. , "Endangered Species -- T h e i r Importance to O i l Shale Development," pre s e n t e d 
at the Environmental O i l Shale Symposium, Golden, Colorado, 1975. 

Yen, T. F., "Current S t a t u s o f M i c r o b i a l Shale O i l Recovery," November 1975. Paper pre­
sented i n Easton, Maryland, at the E n g i n e e r i n g Foundation Conference on the Role o f 
Microorganisms i n the Recovery o f O i l . For a d d i t i o n a l i n f o r m a t i o n , w r i t e E n g i n e e r i n g 
Foundation, U n i t e d E n g i n e e r i n g Center, 345 East 47th S t r e e t , New York, New York 
10017. 

O I L SHALE - PATENTS 

* A t l a n t i c R i c h f i e l d Company, U.S. Patent 3,876,533, "Guard Bed System f o r Removing 
Contaminants From S y n t h e t i c O i l . " 

S h e l l O i l Company, U.S. Patent 3,894,769, "Recovering O i l From a Subterranean Carbonaceous 
Formation." Described i s a process f o r r e c o v e r i n g o i l from o i l s h a l e which comprises 
i n j e c t i n g a f l u i d such as steam i n t o c o n t a c t w i t h f i n e l y - d i v i d e d , u n c o n s o l i d a t e d , s o l i d 
p a r t i c l e s i n a rubbled o i l s h a l e chimney; withdrawing f l u i d s from the chimney from a 
p o i n t above the i n j e c t i o n p o i n t o f the f l u i d and a d j u s t i n g the r a t e o f f l u i d i n j e c t i o n 
and withdrawal so t h a t a c i r c u l a t i o n c u r r e n t i s e s t a b l i s h e d w i t h i n the chimney s u f f i c i e n t 
to suspend at l e a s t a p o r t i o n o f the p a r t i c l e s i n the f l u i d s i n the chimney. P r e f e r a b l y 
the c u r r e n t upflow i s extended r a d i a l l y by i n c r e a s i n g the p e r m e a b i l i t y at the base o f 
the chimney over a wide area. 

O I L SANDS 

" A l b e r t a O i l and Gas Industry Annual and Cumulative S t a t i s t i c s - 1 9 7 4 , " Report No. ERCB 
75-17 by the A l b e r t a Energy Resources C o n s e r v a t i o n Board, 603-6th Avenue, S.W., C a l g a r y , 
A l b e r t a T2P 0T4 Canada. 

A l i , L. H., " S t u d i e s on the Ageing Phenomenon o f Tar Sand," F u e l , V o l . 54, Number 3, 
J u l y 1975, page 223. 

Berkowitz, N., and Speight, J . G., "The O i l Sands o f A l b e r t a , " F u e l , V o l . 54, Number 3, 
J u l y 1975, page 138-149. 

Cupps, C. Q., " F i e l d Experiment o f In S i t u O i l Recovery From a Utah Tar Sand by Reverse 
Combustion," presented at the 68th Annual Meeting o f AIChE, Los Angeles, November 
1975. 

George, A. E., et a l , "The E f f e c t o f Thermal Hydrocracking on Hydrocarbon-Type and 
Sulphur Compound D i s t r i b u t i o n i n Athabasca Bitumen." Paper t o be p r e s e n t e d at the F i r s t 
Chemical Congress o f the North American Continent i n Mexico C i t y , November 30 through 
December 5, 1975. For more i n f o r m a t i o n , w r i t e Chemical Congress-Mexico, c/o American 
Chemical S o c i e t y , 1155 16th S t r e e t , N.W., Washington, D. C. 20036. 

G i e l , D., "Asphalt Ridge O i l Sand P r o j e c t s Moving S l o w l y , " Western O i l R e p o r t e r , August 
1975, page 54-55. 

Humphreys, R. D., " O i l Recovery From A l b e r t a O i l Sands," presented at the 68th Annual 
Meeting o f AIChE, Los Angeles, November 1975. 

Johnson, L. A., et a l , " P r o p e r t i e s o f Utah Tar Sands -- A s p h a l t Wash Area, P. R. S p r i n g 
D e p o s i t , " USBM Report o f I n v e s t i g a t i o n s 8030, 1975. 

Lowe, R. M., "The A s p h a l t Ridge Tar Sands D e p o s i t s , " presented at the 68th Annual Meeting 
of AIChE, Los Angeles, November 1975. 

^Reviewed i n t h i s i s s u e . 
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Moschopedis, S. E., and Speight, J . G., " A i r Blowing o f Athabasca Bitumen." Paper t o be 
presented at the F i r s t Chemical Congress o f the North American Continent i n Mexico C i t y , 
November 30 through December 5, 1975. For more i n f o r m a t i o n , w r i t e Chemical Congress-
Mexico, c/o American Chemical S o c i e t y , 1155 16th S t r e e t , N.W., Washington, D. C. 
20036. 

Moschopedis, S. E., and Speight, J . G., "Ox i d a t i o n o f (Athabasca) Bitumen," F u e l , V o l . 
54, Number 3, J u l y 1975, pages 210-212. 

Nandi, B. N., and o t h e r s , "Coke Formation During Simultaneous Hydrocracking o f Bitumen and 
Hydrogenation o f C o a l , " F u e l , V o l . 54, Number 3, J u l y 1975, pages 197-200. 

Oblad, A. G., "Recovery of Bitumen From O i l Impregnated Sandstone Deposits o f Utah," 
presented at the 68th Annual Meeting of AIChE, Los Angeles, November 1975. 

*Peterson, P. R., " L i t h o l o g i c Logs and C o r r e l a t i o n o f Coreholes -- P. R. Spring and 
H i l l Creek O i l - Impregnated Sandstone D e p o s i t s , Uintah County, Utah." Utah G e o l o g i c a l 
and M i n e r a l Survey Report, o f I r v e s t i g a t i o n s No. 100, 1975. 

* "Reserves of Crude O i l , Gas, N a t u r a l Gas L i q u i d s and S u l f u r -- Province o f A l b e r t a , " 
report number ERCB 75-18 o f the A l b e r t a Energy Resources Conservation Board, 1975. 

*Ritzma, H., "Oil-Impregnated Rock Deposits o f Utah," Utah G e o l o g i c a l and M i n e r a l Survey 
Map No. 33, Scale 1:1,000,000. This map updates Map No. 25 o f 1968 and i n c l u d e s 
accompanying i n f o r m a t i o n on estimated r e s e r v e s , e x t r a c t e d o i l a n a l y s e s , o r i g i n , 
b i b l i o g r a p h y , and geology of 51 depo s i t s and p o t e n t i a l development c o n f l i c t s . Copies 
are a v a i l a b l e at a cost o f $1.50 from the Utah G e o l o g i c a l £ M i n e r a l Survey, U n i v e r s i t y 
of Utah, 103 U.S. S M.S. B u i l d i n g , S a l t Lake C i t y , Utah 84112. 

Ritzma, H. R., "Utah's Tar Sand Resource: Geology, P o l i t i c s and Economics," presented 
at the 68th Annual Meeting o f AIChE, Los Angeles, November 1975. 

Speight, J . G., "The D i s t r i b u t i o n of Ni t r o g e n , Oxygen, and S u l f u r i n Athabasca 
Asphaltenes." Paper to be presented at the F i r s t Chemical Congress o f the North American 
Continent i n Mexico C i t y , November 30 through December 5, 1975. For more i n f o r m a t i o n , 
w r i t e Chemical Congress-Mexico, c/o American Chemical S o c i e t y , 1155 16th S t r e e t , N.W., 
Washington, D. C. 20036. 

*"Syncrude: Mining the Athabsaca Tar Sands," The Orange D i s c , September-October 1975, 
pages 1-7. 

T e r w i l l i g e r , P. L., "F L r e f l o o d i n g Shallow Tar Sands," presented as SP-E 5568 at the 50th 
Annual F a l l Meeting o f the SPE of AIME, D a l l a s , 1975. 

O I L SANDS - P A T E N T S 

*Exxon Research and Engineering Company, U.S. Patent No. 3,893,907, "Method and Apparatus 
f o r the Treatment o f Tar Sand F r o t h . " The advantages o f using a d i s c - t y p e c e n t r i f u g e t o 
improve f r o t h q u a l i t y are d i s c l o s e d . 

*Great Canadian O i l Sands L t d . , Canadian Patent 973,500, "Freeze-Thaw Se p a r a t i o n o f 
S o l i d s From Tar Sands E x t r a c t i o n E f f l u e n t s . " It. has been found that agglomeration 
f o l l o w e d by f r e e z i n g and thawing can be a p p l i e d to c l a y and s i l t c o n t a i n i n g water d i s ­
charges to prov i d e a s u i t a b l y - c l a r i f i e d water. 

Jeremic, M. L., "Tar Sand," Western Miner, Volume 48, No. 9, September 1975, pages 25-31. 



*Rosenbloom, W. J . , U.S. Patent 3,875,046, "Recovery o f O i l From Tar Sand by an Improved 
E x t r a c t i o n Process." O i l sands are mixed w i t h hot water then screened to remove o v e r s i z e . 
Fine sand drops i n t o a f l u i d i z e d bed e x t r a c t i o n v e s s e l . Sands flow downward through a 
r i s i n g stream o f hot water, s o l v e n t , and steam. O i l forms as a l a y e r at the s u r f a c e o f 
the v e s s e l . Sand and water are removed from the bottom o f the v e s s e l . 

*Texaco, Inc., U.S. Patent 3,874,452, "Recovery o f Viscous Petroleum From A s p h a l t i c -
Petroleum - C o n t a i n i n g Formations Such as Tar Sands D e p o s i t s . " This concerns a method 
f o r r e c o v e r y i n g hydrocarbon m a t e r i a l s from t a r sand d e p o s i t s u t i l i z i n g a combined i n 
s i t u d e a s p h a l t i n g process w i t h i n s i t u combustion. 

COAL 

Abrams, R. N., "Balance o f P l a n t Engineering f o r Coal G a s i f i c a t i o n Systems," AIChE Paper 
No. 23e presented at the 68th Annual AIChE meeting i n Los Angeles, C a l i f o r n i a i n November 
1975. Copies are a v a i l a b l e from the American I n s t i t u t e o f Chemical Engineers, 345 East 
47th S t r e e t , New York, New York 10017. 

Anderson, L. L., et a l , "Clean L i q u i d Energy From C o a l , " presented at the F a l l Meeting 
of the SME o f AIME, S a l t Lake C i t y , September 1975. 

A t l a n t i c R i c h f i e l d Company, "Mine Storage and Handling of Western Coal -- Black Thunder 
Mine," presented at the F a l l Meeting o f the SME o f AIME, S a l t Lake C i t y , September 
1975. 

Bagge, C , "Coal and the P u b l i c Lands," presented at the Rocky Mountain Energy M i n e r a l s 
Conference of the U.S. Bureau of Land Management, B i l l i n g s , October 1975. 

Bagge, C. E., "Economic V i a b i l i t y o f S y n t h e t i c Fuels From C o a l , " presented at the 
F i n a n c i a l Times' World Coal Conference, London, September 1975. 

* B a r i a , D. N. , " E v a l u a t i o n o f G a s i f i c a t i o n and L i q u e f a c t i o n Processes Using North Dakota 
L i g n i t e , " a r e p o r t by The Engineering Experiment S t a t i o n , U n i v e r s i t y o f North Dakota, 
Grand Forks, North Dakota, 1975. 

B a t c h e l o r , J . D., and Shih, C , " S o l i d - L i q u i d Separation i n C o a l - L i q u e f a c t i o n Processes," 
AIChE Paper No. 41d presented at the 68th Annual AIChE meeting i n Los Angeles, C a l i f o r n i a 
i n November 1975. Copies are a v a i l a b l e from the American I n s t i t u t e o f Chemical Engineers, 
345 East 47th S t r e e t , New York, New York 10017. 

Bauer, A.,"Reclamation o f Surface-Mined Lands on the Northern Great P l a i n s , " presented 
at the F a l l Meeting o f the SME of AIME, S a l t Lake C i t y , September 1975. 

Brandenburg, C. F., " I n t e r p r e t a t i o n o f Chemical and P h y s i c a l Measurements From an In S i t u 
Coal G a s i f i c a t i o n Experiment," presented as SPE 5654 at the 50th Annual F a l l Meeting o f 
SPE o f AIME, D a l l a s , September 1975. 

Busch, R. A., et a l , " P h y s i c a l Property Data on Fine Coal Refuse," USBM Report o f In­
v e s t i g a t i o n s 8062/1975, prepared at the Spokane Mining Research Center. Copies are a v a i l ­
able from the USBM, 4800 Forbes Avenue, P i t t s b u r g h , Pennsylvania 15213. 

Canadian Conference on C o a l , sponsored by the Coal A s s o c i a t i o n o f Canada and the Department 
o f Energy, Mines, and Resources, was h e l d i n Vancouver, B.C. on September 21-23, 1975. 
The program c o n s i s t e d of the f o l l o w i n g two panel d i s c u s s i o n s : 

. The Energy C r i s i s , What Role W i l l Coal Play? 
C o n s t r a i n t s on Coal P r o d u c t i o n , D e l i v e r y and U t i l i z a t i o n , and P o s s i b l e S o l u t i o n s . 

*Reviewed i n t h i s i s s u e . 
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Clyde, E. W., "Coal M i n i n g , Development and P r o c e s s i n g - The A s s o c i a t e d Water Problems," 
presented at the 21st Annual Rocky Mountain M i n e r a l Law I n s t i t u t e ; Rapid C i t y , South 
Dakota, J u l y 1975. 

*"Coal Development Information Packet -- Supplement I , " prepared by the Montana Energy 
Advisory C o u n c i l , L t . Governor B i l l C h r i s t i a n s e n , Chairman, 1975. 

Coates, R. L., " G a s i f i c a t i o n o f P u l v e r i z e d Coal and Char w i t h Oxygen and Steam i n a 
p r e s s u r i z e d Suspension Combustor," presented at the 68th Annual AIChE meeting i n Los 
Angeles, C a l i f o r n i a i n November 1975. Copies are a v a i l a b l e from the American I n s t i t u t e 
of Chemical Engineers, 345 East 47th S t r e e t , New York, New York 10017. 

Codney, L. E., et a l , "Experiences i n T r a n s p o r t a t i o n o f D r i e d Low-Rank Western Coal 
presented at the F a l l Meeting of SME o f AIME, S a l t Lake C i t y , September 1975. 

College of E n g i n e e r i n g , Washington State U n i v e r s i t y , "Development of a Process f o r 
Producing an A s h l e s s , Low-Sulfur Fuel From C o a l , " OCR R & D Report No. 53, I n t e r i m 
Report No. 10, V o l . IV, Part 2, An Annotated B i b l i o g r a p h y on M i n e r a l F i b e r P r o d u c t i o n 
From Coal M i n e r a l . 

College of Engineering, Washington State U n i v e r s i t y , "Development of a Process f o r 
Producing an A s h l e s s , Low-Sulfur Fuel From C o a l , " OCR R & D Report No. 53, I n t e r i m 
Report No. 11, V o l . V I , Part 5, Products From Coal M i n e r a l s . 

College o f E n g i n e e r i n g , Washington State U n i v e r s i t y , "Development of a Process f o r 
Producing an A s h l e s s , Low-Sulfur Fuel From C o a l , " OCR R & D Report No. 53, I n t e r i m 
Report No. 12, Volume IV, Part 4, S u l f u r Removal From Coal M i n e r a l s . 

C o l l e g e o f E n g i n e e r i n g , Washington State U n i v e r s i t y , "Development of a Process f o r 
Producing an A s h l e s s , Low-Sulfur Fuel From C o a l , " OCR R § D Report No. 53, I n t e r i m 
Report No. 13, Volume IV, Part 5, Developmental and Rate Studies i n P r o c e s s i n g o f 
Coal M i n e r a l s . 

C u r r i e , J . W., and Braun, D. J . , "The P o t e n t i a l f o r Producing and Marketing P o r t a b l e 
Fuels from Coal f o r the T r a n s p o r t a t i o n S e c t o r , " June 1975. Prepared as a B a t t e l l e 
Energy Program T e c h n i c a l Note. For more i n f o r m a t i o n , w r i t e B a t t e l l e P a c i f i c North­
west L a b o r a t o r i e s , R i c h l a n d , Washington 99352. 

Damen, E. L., et a l , "Engineering Aspects of Using Coal f o r Combustion G a s i f i c a t i o n , 
and L i q u e f a c t i o n , " AIChE Paper No. 23d presented at the 68th Annual AIChE meeting 
i n Los Angeles, C a l i f o r n i a i n November 1975. Copies are a v a i l a b l e from the American 
I n s t i t u t e of Chemical Engineers, 345 East 47th S t r e e t , New York, New York 10017. 

*Denver Research I n s t i t u t e , "The S o c i a l , Economic and Land-Use Impacts o f a F o r t Union 
Coal P r o c e s s i n g Complex," ERDA R & D Report No. 103, I n t e r i m Report No. 1. Copies are 
a v a i l a b l e at $5.45 as NTIS No. FE-1526-T1 from N a t i o n a l T e c h n i c a l Information S e r v i c e , 
S p r i n g f i e l d , V i r g i n i a 22161. 

^''Development of a Process f o r Producing an A s h l e s s , Low-Sulfur Fuel from C o a l , " ERDA 
R & D Report #53, I n t e r i m Report No. 8, Volume I I - Laboratory S t u d i e s , Part 2, 
Continuous Reactor Experiments Using Petroleum - Derived S o l v e n t , 1975. Copies o f 
t h i s r e p o r t , prepared by The P i t t s b u r g h and Midway Coal Mining Company are a v a i l a b l e 
at $7.60 as item FE-496-T1 from the N a t i o n a l T e c h n i c a l Infromation S e r v i c e , S p r i n g f i e l d , 
V i r g i n i a 22151. 



*"Development o f a Process f o r Producing an Ashless Low-Sulfur Fuel From C o a l , " ERDA 
R § D Report No. 53, I n t e r i m Report No. 9, Volume I I I - P i l o t P l a n t Development Work, 
Part 2 C o n s t r u c t i o n o f P i l o t P l a n t , 1975. Copies o f t h i s r e p o r t , prepared by The 
P i t t s b u r g h § Midway Coal M i n i n g Company, are a v a i l a b l e at $7.60 through NTIS, S p r i n g ­
f i e l d , V i r g i n i a , 22151, as Item FE-496-T2. 

D o l l a r , K., "Coal Conversion Technology," presented at the U n i v e r s i t y o f M i s s o u r i / M i s s o u r i 
Energy C o u n c i l Conference on Energy, R o l l a , October 1975. 

* " D r a f t Environmental Impact Statement f o r the Proposed K a i p a r o w i t s P r o j e c t , " prepared by 
an Inter-agency Team f o r the Bureau o f Land Management, U.S. Department o f the I n t e r i o r , 
1975, 5 volumes. 

Eddinger, T. R., " P y r o l y s i s Route to Coal Conversion," presented at the World Coal 
Conference, sponsored by the F i n a n c i a l Times, London, September 1975. 

Edgar, T. F., "Modeling o f In S i t u Coal G a s i f i c a t i o n Systems," presented at the 68th 
Annual AIChE meeting i n Los Angeles, C a l i f o r n i a i n November 1975. Copies are a v a i l a b l e 
from the American I n s t i t u t e o f Chemical Engineers, 345 East 47th S t r e e t , New York, New 
York 10017. 

Edwards, R. G., "Environmental C o n s i d e r a t i o n s f o r Coal Conversion," presented at the 
NCA/BCR Coal Conference and Expo I I , L o u i s v i l l e , 1975. 

E n g l i s h , J . M., and Smith, J . L., " P o r t f o l i o Approach f o r S e l e c t i o n o f Coal Demonstration 
P l a n t s , " AIChE Paper No. 59b presented at the 68th Annual AIChE meeting i n Los Angeles, 
C a l i f o r n i a i n November 1975. Copies are a v a i l a b l e from the American I n s t i t u t e o f 
Chemical Engineers, 345 East 47th S t r e e t , New York, New York 10017. 

*"Energy Resources o f Montana," the 22nd annual p u b l i c a t i o n o f the Montana G e o l o g i c a l 
S o c i e t y 1975. Copies are a v a i l a b l e from the Society,P.O. Box 844, B i l l i n g s , Montana, 
80210. The f o l l o w i n g papers which concern c o a l are contained i n t h i s p u b l i c a t i o n : 

Gwynn, T. A., "Coal and the Environment i n the Western U n i t e d S t a t e s . " 
Matson, R. E., " S t r i p p a b l e Coal D e p o s i t s , Eastern Montana." 
Carmichael, V. W., "The S e n t i n e l Butte Member o f the Fo r t Union Formation, Powder 
R i v e r County, Montana." 
Cooley, S. A., "Analyses o f Coal and Ash From L i g n i t e s and Subbituminous Coals o f 
Eastern Montana." 
Tudor, M. S., " G e o l o g i c a l E x p l o r a t i o n and Development o f Coal i n the Sarpy Creek 
Area, Big Horn County, Montana." 
Rose, J . L., "Sarpy Creek Mine, Methods o f Operation." 
Chadwick, R. A., et a l , " S u l f u r and Trace Elements i n the Rosebud and McKay Coal 
Seams, C o l s t r i p F i e l d , Montana." 
B u r l i n g t o n Northern, Inc., Energy £ M i n e r a l s Department, "The F o r t Kipp L i g n i t e 
Deposit, Northeastern Montana." 
Gla s s , G. B. , "Using P u b l i s h e d Wyoming Coal Analyses." 
Gibbs, P. Q., " I n d u s t r i a l Water A v a i l a b i l i t y Eastern Montana." 

Ennis, C. E., "Coal Solvent R e f i n i n g at the W i l s o n v i l l e P i l o t P l a n t , " presented at the 
NCA/BCR Coal Conference and Expo I I , L o u i s v i l l e , 1975. 

Evans, J . M., "Recent Advances i n Coal Conversion Technology," presented at the NCA/BCR 
Coal Conference and Expo I I , L o u i s v i l l e , 1975. 

Farouq A l i , S. M., "A Two-Dimensional Mathematic Model o f the Underground Coal G a s i f i c a t i o i 
Process," presented as SPE 5653 at the 50th Annual F a l l Meeting o f SPE o f AIME, D a l l a s 
September 1975. ' ' 



F e r r c t t i , E. J . , "Coal Hydrocarbonization - A Commercial P l a n t Design Concept," AIChE 
Paper No. 59e presented at the 68th Annual AIChE meeting i n Los Angeles, C a l i f o r n i a i n 
November 1975. Copies are a v a i l a b l e from the American I n s t i t u t e o f Chemical Engineers, 
345 East 47th S t r e e t , New York, New York 10017. 

* " F i n a l Environmental Impact Statement - Proposed Federal Coal Leasing Program," prepared 
by the U.S. Department of the I n t e r i o r . Copies a v a i l a b l e at $5.20 from the Superintendent 
of Documents, Government P r i n t i n g O f f i c e . Stock Number 024-011-0006203. 

Furlong, L. E., et a l , "Coal L i q u e f a c t i o n by the Exxon Donor Solvent Process," AIChE 
Paper No. 41a presented at the 68th Annual AIChE meeting i n Los Angeles, C a l i f o r n i a i n 
November 1975. Copies are a v a i l a b l e from the American I n s t i t u t e o f Chemical Engineers, 
345 East 47th S t r e e t , New York, New York 10017. 

Gahr, W. N., "Environmental C o n s t r a i n t s R e l a t e d to Coal E x t r a c t i o n i n Colorado." Presented 
at the ASCE Annual Meeting, Denver, Colorado, November 1975. 

Gavalas, G. R., et a l , "Experimental and Modeling Studies o f Coal P y r o l y s i s , " presented 
at the 68th Annual AIChE meeting i n Los Angeles, C a l i f o r n i a i n November 1975. Copies 
are a v a i l a b l e from the American I n s t i t u t e o f Chemical Engineers, 345 East 47th S t r e e t , 
New York, New York 10017, 

Given, P. FI. , and o t h e r s , "Dependence of Coal L i q u e f a c t i o n Behavior on Coal C h a r a c t e r i s t i c s , " 
OCR R & D Report No. 61, I n t e r i m Report No. 9. Copies are a v a i l a b l e from the Superintendent 
of Documents, Government P r i n t i n g O f f i c e , Washington, D. C. An a r t i c l e having the same 
t i t l e and by the same author appeared i n Fuel magazine, V o l . 54, January 1975, and was 
reviewed i n the September 1975 i s s u e of S y n t h e t i c Fue l s . 

Gray, J . A., "New T e c h n i c a l Trends i n the Production of Gas From C o a l , " presented at the 
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M a t e r i a l s from C o a l . " The patent claims to de s c r i b e improvements i n "the d i s s o l u t i o n o f 
co a l u s i n g organic s o l v e n t s to prov i d e an e x t r a c t or d i g e s t o f the coal...(and) i s based 
on the r e a l i z a t i o n t h a t the s o l v e n t power o f a solvent f o r carbonaceous m a t e r i a l may be 
enhanced i f a c y c l i c a c t i v a t o r i s added to the s o l v e n t . " 
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o x i d a t i o n o f phosphorus w i t h steam i n the f i r s t step of the process. The r e s u l t i n g 
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E s s e n t i a l l y no phosphorus i s consumed. 
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water flow i s formed, to which space a c o l l e c t o r mounted on the r e a c t o r i s connected, 
from which c o l l e c t o r the evaporated c o o l i n g water i n the form o f s a t u r a t e d steam flows 
through a steam p i p e and i n t o the r e a c t o r ; a compensating tank connected t o the steam 
p i p e , i n c l u d i n g a f a l l tube d i s c h a r g i n g i n t o the c o o l i n g water j a c k e t , and equipped w i t h 
a s e n s i n g element f o r the measurement o f the c o o l i n g water l e v e l . " 

T o r r a x Systems I n c . , Canadian Patent 966,075, " P r o d u c t i o n o f Usable P r o d u c t s from Waste 
M a t e r i a l . " T h i s p a t e n t c l a i m s t h a t " i n c i n e r a t i o n as a method o f d i s p o s a l o f r e f u s e 
has been found h i g h l y d e s i r a b l e as opposed t o l a n d f i l l s which contaminate the l a n d and 
water and open b u r n i n g which p o l l u t e s the a i r . High temperature i n c i n e r a t i o n immediately 
d i s p o s e s o f r e f u s e which might p r o v i d e a b r e e d i n g ground f o r rodents and i n s e c t s , 
produces a r e s i d u e which i s i n e r t and r e a d i l y a c c e p t a b l e as l a n d f i l l , and d i s c h a r g e s 
n o n p o l l u t a n t gaseous products to the atmosphere." 

U n i v e r s a l O i l Products Company, U.S. Patent 3,867,275, "Coal L i q u e f a c t i o n P r o c e s s . " 
A process i s d e s c r i b e d " f o r p r o d u c i n g l i q u i d hydrocarbonaceous p r o d u c t s from c o a l 
u t i l i z i n g two steps o f s o l v e n t e x t r a c t i o n w i t h d i f f e r e n t s o l v e n t s . In the f i r s t 
s t a g e, c o a l i s c o n t a c t e d , at r e l a t i v e l y h i g h temperature and p r e s s u r e , w i t h a heavy 
hydrocarbon s o l v e n t c o n t a i n i n g a m i x t u r e o f hydroaromatic hydrocarbons and s a t u r a t e d 
a l i p h a t i c hydrocarbons i n a h y d r o a r o m a t i c s / a l i p h a t i c s weight r a t i o between about 1:2 
and about 2:1. The s o l i d m a t e r i a l s r e m a i n i n g a f t e r the f i r s t l i q u e f a c t i o n s t e p are 
subsequently s e p a r a t e d from the l i q u e f i e d c o a l and the heavy s o l v e n t and the l i q u e f i e d 
c o a l from the f i r s t e x t r a c t i o n s t e p i s r e c o v e r e d as a p r o d u c t . The s o l i d m a t e r i a l s 
r e c o v e r e d from the f i r s t e x t r a c t i o n step are s o l v e n t e x t r a c t e d , at r e l a t i v e l y low 
temperature and p r e s s u r e , w i t h a m o n o c y c l i c aromatic hydrocarbon s o l v e n t , and the 
r e s u l t i n g l i q u i d s are a l s o r e c o v e r e d as a product. 

USS Engineers and C o n s u l t a n t s , I n c . , Canadian Patent 971,897, "Coal C o n v e r s i o n P r o c e s s . " 
T h i s i s a process f o r p r o d u c i n g c o a l l i q u i d s and m e t a l l u r g i c a l grade coke from n o n - c o k i n g , 
h i g h - s u l f u r c o a l . U t i l i z i n g a f l u i d - b e d v e s s e l , c o a l i s c a r b o n i z e d t o produce gases, 
l i q u i d s , and c o a l char. M e t a l l u r g i c a l coke i s produced by b l e n d i n g c h a r w i t h c e r t a i n 
c o a l l i q u i d s then c a r b o n i z i n g the m i x t u r e . 







CONFERENCE FOCUSES ON FINANCING WESTERN 
ENERGY DEVELOPMENT 

One o f t h e b e t t e r e f f o r t s so f a r t o d e a l 
w i t h e n e r g y f i n a n c e problems was th e r e c e n t 
c o n f e r e n c e on " F i n a n c i a l R equirements f o r 
Energy Development i n the Western S t a t e s 
R e g i o n " h e l d i n A l b u q u e r q u e on O c t o b e r 29-
31. Among th e most p r e v a l e n t themes were: 

. G i v e n r e a l i s t i c government p o l i c i e s , 
t h e p r i v a t e s e c t o r can s u p p l y t h e 
c a p i t a l needed f o r e n e r g y development. 
D i r e c t government f i n a n c i n g i s not t h e 
answer s i n c e i t must go t o the same 
c a p i t a l markets as i n d u s t r y . 

. Government p o l i c i e s s h o u l d be aimed 
a t p r o v i d i n g a r e a s o n a b l y s e c u r e 
f i n a n c i a l e n v i r o n m e n t f o r i n d u s t r y t o 
do i t s j o b . 

. F r o n t - e n d f i n a n c i n g f o r community 
development i s more a p r o b l e m o f t i m i n g 
than c a p i t a l a v a i l a b i l i t y . V a r i o u s 
f e d e r a l and s t a t e p o l i c i e s c o u l d be 
implemented t o p r o v i d e a s o l u t i o n . 

S p onsored by t h e Western R e g i o n a l 
G o v e r n o r s ' Energy P o l i c y O f f i c e and th e 
S t a t e o f New M e x i c o , the m e e t i n g drew a 
r e l a t i v e l y h i g h - l e v e l s group o f s p e a k e r s 
r e p r e s e n t i n g t h e e n e r g y i n d u s t r y , t h e 
f i n a n c i a l community, s t a t e and l o c a l 
government, and t h e f e d e r a l e n e r g y bu­
r e a u c r a c y . 

FEA A d m i n i s t r a t o r Frank Zarb o f f e r e d 
l i t t l e b a s i s f o r complacency about t h e 
e n e r g y s i t u a t i o n . He n o t e d t h a t two y e a r s 
a f t e r the o i l embargo: 

. U.S. dependence on i m p o r t e d o i l has 
r i s e n by t h r e e p e r c e n t d e s p i t e c u r t a i l ­
ed c o n s u m p t i o n due t o the r e c e s s i o n 
and c o n s e r v a t i o n e f f o r t s . 

. Dependence on OPEC o i l has i n c r e a s e d 
from 49 t o 60 p e r c e n t t o t a l i m p o r t s . 

. Cost t o th e U.S. o f i m p o r t e d o i l has 
more t h a n t r i p l e d t o $27 b i l l i o n p e r 
y e a r . 

F i n a n c i n g Energy Development 

One o f th e most s t i m u l a t i n g p a p e r s o f 
the c o n f e r e n c e was " C a p i t a l R e q u i r e m e n t s 
f o r Energy Development i n t h e W e s t e rn 
S t a t e s R e g i o n " by Dr. I r w i n M. S t e l z e r , 

P r e s i d e n t o f N a t i o n a l l.conomic R e s e a r c h 
A s s o c i a t e s , Inc. In h i s v i e w , c a p i t a l i n 
th e needed amounts w i l l be f o r t h c o m i n g 
from the p r i v a t e s e c t i o n if r a t i o n a l g o v e r n ­
ment p o l i c i e s a r e p u r s u e d a t th e n a t i o n a l , 
s t a t e , and l o c a l l e v e l s . 

S t e l z e r n o t e d t h a t we f a c e a new k i n d o f 
c a p i t a l r e q u i r e m e n t , "one d i s t i n g u i s h e d 
from t h e p a s t not so much hy i t s magnitude 
but by the s i z e o f th e i n c r e m e n t a l i n v e s t ­
ment u n i t r e q u i r e d . " In t h e p a s t , a s i n g l e 
i n c r e m e n t a l i n v e s t m e n t u n i t was an o i l w e l l ; 
i t s c a p i t a l c o u l d be r a i s e d at a P e t r o l e u m 
C l u b l u n c h e o n . Today, a s i n g l e c o a l 
g a s i f i c a t i o n p r o j e c t o r a s i n g l e 1000 MW 
n u c l e a r power p l a n t r e q u i r e s an i n v e s t m e n t 
o f n e a r l y $1 b i l l i o n . 

He e m p h a s i z e d , however, t h a t t h e s e huge 
i n c r e m e n t s do not mean we must s u b s i d i z e 
energy g r o w t h , as p r o p o s e d by the F o r d 
A d m i n i s t r a t i o n . The p r i v a t e s e c t o r can 
p e r f o r m i t s r o l e , p r o v i d e d two b a s i c 
c o n d i t i o n s p r e v a i l t o a t t r a c t t h e n e c e s s a r y 
c a p i t a l . 

The f i r s t c o n d i t i o n i s a r e a s o n a b l e degree 
o f s e c u r i t y o f e a r n i n g s . T h i s does n ot 
mean a g u a r a n t e e d r e t u r n , but r a t h e r some 
r e a s o n a b l e p r o t e c t i o n a g a i n s t c a p r i c i o u s 
changes i n government p o l i c i e s . S e c o n d l y , 
t h e r e must be th e p r o s p e c t o f adequate 
p r i c e s . Some form o f government i n t e r ­
v e n t i o n i s needed t o p r e v e n t c o n t i n u e d 
m o n o p o l i s t i c m a n i p u l a t i o n o f en e r g y 
p r i c e s by OPEC and t o i n s u l a t e d o m e s t i c 
e n e r g y p r i c e s from f o r e i g n p r e d a t i o n . 

W h i l e t h i s p r o t e c t e d p r i c e m i g h t be some­
what h i g h e r , " d o m e s t i c consumers would be 
f a r b e t t e r s e r v e d by p a y i n g t h a t p r i c e t o 
do m e s t i c p r o d u c e r s . " He emp h a s i z e d t h a t 
i f some a l t e r n a t i v e t o p r i c e p r o t e c t i o n 
c o u l d p r o v i d e t h e d e s i r e d s e c u r i t y a t a 
lowe r c o s t , such a method s h o u l d be 
pu r s u e d . 

S t e l z e r n o t e d t h a t not a l l e n v i r o n m e n t a l 
c o s t s a r e w o r t h a v o i d i n g . I f t h e c o s t s o f 
e n v i r o n m e n t a l p r o t e c t i o n e x c e e d t h e b e n e f i t s 
t o be o b t a i n e d , t h o s e c o s t s s h o u l d n o t be 
i n c u r r e d . P r e c i s i o n o f measurement i s , o f 
c o u r s e , u n a t t a i n a b l e . 

U n c e r t a i n t i e s may w e l l be d e c i d e d i n 



f a v o r o f environmental enhancement. "But 
the n o t i o n that u n l i m i t e d sums should be 
expended to av o i d k i l l i n g a few f i s h i s 
s i11v," S t e 1 : c r sa i d . 

S t e l z e r c a u t i o n e d Western S t a t e s not to 
s t r i v e f o r s e l e c t i v e independence. The 
no t i o n that t h i s r e g i o n should not export 
i t s resources t o other s t a t e s would be 
v a l i d o n l y i f i t s r e s i d e n t s were w i l l i n g 
to do without a host of products o t h e r 
s t a t e s produce. The average Coloradoan 
consumes 51) percent more g a s o l i n e a n n u a l l y 
than any other average American. Only 
one-fourth o f th a t g a s o l i n e i s r e f i n e d i n 
Colorado. "Other s t a t e s s u f f e r the 
environmental impact of r e f i n e r i e s which 
provide g a s o l i n e f o r the Colorado c i t i z e n 
to d r i v e to the p o l l s to vote a g a i n s t o i l 
shale development, and j e t f u e l f o r i t s 
senators to whiz back and f o r t h between 
t h e i r hometowns and Washington f o r r o l l 
c a l l votes a g a i n s t s t r i p m ining," he s a i d 
in response to Colorado's apprehension over 
impending energy development. 

A Banker's Views 

Walter Hoadley, E x e c u t i v e Vice P r e s i d e n t , 
Bank o f America, spoke on " F i n a n c i n g 
Energy Development i n the U.S." He l i s t e d 
f i v e e s s e n t i a l elements necessary t o f i ­
nance massive energy development: 

. A c l e a r l y d e f i n e d high p r i o r i t y goal 

. Broad-based p u b l i c and p r i v a t e support 

. T e c h n o l o g i c a l f e a s i b i l i t y 

. Economic and f i n a n c i a l f e a s i b i l i t y 

. P r a c t i c a l and c o n v i n c i n g means to 
demonstrate program progress 

Hoadley noted s e r i o u s shortcomings to 
the view that government should step i n 
and take over energy development " i n the 
p u b l i c i n t e r e s t . " F ' i r s t , government has 
to r a i s e funds p r i n c i p a l l y out of the 
same p r i v a t e c a p i t a l markets as does the 
p r i v a t e s e c t o r . Second, the U.S. v o t i n g 
p u b l i c has f a r l e s s confidence i n the 
a b i l i t y o f government t o manage and operate 
a p r o j e c t than they have f o r the p r i v a t e 
s e c t o r . F i n a l l y , i n p r a c t i c a l terms, no 
major n a t i o n a l p r o j e c t can be pursued 
s u c c e s s f u l l y e i t h e r by the p u b l i c or 
p r i v a t e s e c t o r alone because of the i n ­
e v i t a b l e blend o f economic, s o c i a l , and 
p o l i t i c a l i n f l u e n c e s a c t i n g upon i t . 

While government and the p r i v a t e s e c t o r 
o b v i o u s l y must cooperate in energy develop­
ment, America has no d e f i n i t i v e p u b l i c 
p o l i c y designed to r e s o l v e the p u b l i c -
p r i v a t e j o i n t venture i s s u e . What i s need­
ed i s a p u b l i c p o l i c y which: (1) encourages 
the p r i v a t e s e c t o r t o und e r w r i t e economic 
r i s k s w i t h open c x p e c t i o n o f a reasonable 
r e t u r n on the p r i v a t e money i n v e s t e d , and 
(2) encourages the government to underwrite 
the non-economic, e s p e c i a l l y the s o c i a l 
and p o l i t i c a l , r i s k s o f a p r o j e c t w h i l e 
a l l o w i n g no p r i v a t e p r o f i t on p u b l i c 
funds i n v o l v e d . Without such a p o l i c y , 
Americans can expect endless c o n f u s i o n 
and c o n t r o v e r s y as to the proper r o l e o f 
the p u b l i c and p r i v a t e s e c t o r s . 

Formidable Roadblocks 

Hoadley s a i d one o f the most formidable 
roadblocks to energy development i s the 
u n w i l l i n g n e s s o f U.S. and f o r e i g n i n v e s t o r s 
to p r o v i d e the necessary f i n a n c i a l a s s i s t ­
ance. They are r e l u c t a n t because "(1J they 
expect government f i s c a l and monetary 
i r r e s p o n s i b i l i t y i n the e l e c t i o n era ahead 
to generate another p e r i o d o f extreme i n ­
f l a t i o n f o l l o w e d by a severe downturn 
worldwide--al1 before 1980, and (2) they 
f e a r g r e a t e r government i n t e r v e n t i o n by tax 
and r e g u l a t o r y means i n t o the management 
o f t h e i r b u s i n e s s . " 

Reassurances on both o f these p o i n t s 
are needed before massive f i n a n c i a l support 
w i l l be pro v i d e d . 

Pub l i e l i t i 1 i t y F i n a n c i n g Problems Noted 

Ralph DeNunzio, Chairman o f Kidder Pea-
body $ Co. , expressed confidence that large 
s c a l e energy development i s p o s s i b l e w i t h ­
i n the framework o f our c a p i t a l markets 
and r e g u l a t o r y systems as we know them 
today. But such f i n a n c i n g can o n l y come 
about i f f e d e r a l and s t a t e r e g u l a t o r y 
agencies e s t a b l i s h the r a t e o f r e t u r n 
necessary to a t t r a c t the r e q u i r e d c a p i t a l . 

He was c r i t i c a l o f p r o p o s a l s to f i n a n c e 
energy needs by d i r e c t governmental a s s i s t ­
ance in the form o f grants and/or guarantees 
In h i s view, P r e s i d e n t Ford's proposed 
Energy Independence Agency would i n v o l v e 
a l l the drawbacks and i n e f f i c i e n c e s 
a s s o c i a t e d w i t h massive f e d e r a l p l a n n i n g 
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and expenditures. 

Before any p r o j e c t can go forward, i t 
must meet the t e s t o f the market pl a c e . 
The proper r o l e of government bodies i s 
to remove many of the impediments which 
stand i n the way o f energy resource develop­
ment. At present, a morass of b u r e a u c r a t i c 
hurdles i n such areas as environmental, 
s a f e t y , and p l a n t s i t i n g r e g u l a t i o n s stymie 
energy p r o j e c t s and impede f i n a n c i n g . S t a t e 
and f e d e r a l governments should seek to 
s i m p l i f y these procedures t o e l i m i n a t e 
as much u n c e r t a i n i t y as p o s s i b l e . This 
would b u i l d i n v e s t o r confidence and 
permit i n v e s t o r s t o assess the r i s k s 
a s s o c i a t e d w i t h energy p r o j e c t s . These 
a c t i o n s must be accompanied by e n l i g h t e n e d 
r e g u l a t i o n t h at permits recovery o f the 
f u l l cost of s e r v i c e , i n c l u d i n g an adequate 
rate of r e t u r n on investment. 

Regional Bank Consortium Suggested 

Rawles Fulgam, P r e s i d e n t of the F i r s t 
N a t i o n a l Bank in D a l l a s , noted that the 
energy i n d u s t r y has s u c c e s s f u l l y i n t r o ­
duced a number of i n n o v a t i v e f i n a n c i n g 
techniques. The consortium bank has been 
one of the most s u c c e s s f u l banking innova­
t i o n s i n the i n t e r n a t i o n a l markets during 
the past ten years. U s u a l l y a separate 
l e g a l e n t i t y i s formed wi t h i t s c a p i t a l 
stock owned by founding banks. But there 
have been problems with such arrangements. 
Fulgam concluded that correspondent banks 
and loan s y n d i c a t i o n networks would be 
e q u a l l y e f f e c t i v e f o r f i n a n c i n g Western 
energy development. 

Community Development Costs of Energy 
Development 

Edward H. A l l e n of the Rocky Mountain 
I n s t i t u t e f o r P o l i c y Research, summarized 
the r e s u l t s o f a recent workshop on 
" F i n a n c i n g I n f r a s t r u c t u r e i n Energy Develop­
ment Areas i n the West." His f i r s t con­
c l u s i o n was simple: c a p i t a l i s not g e t t i n g 
i n t o p u b l i c investment programs at the 
times and i n the amounts needed. What i s 
s u r p r i s i n g , A l l e n noted, i s that i t should 
be such a d i f f i c u l t problem--because so 
l i t t l e money would be r e q u i r e d to overcome 
i t . L i t t l e , t h a t i s , compared to c a p i t a l 
requirements f o r the energy p r o j e c t s them­
s e l v e s . He s t a t e d t h a t l e s s than $5 b i l l i o n 

w i l l be r e q u i r e d f o r community development 
of i n f r a s t r u c t u r e i n Western r u r a l areas 
between now and 1985. Some f e e l only $2 
b i l l i o n may be needed. 

P a r t i c i p a n t s i n the workshop agreed t h a t 
i t i s the consumer who should bear a sub­
s t a n t i a l p o r t i o n o f these f i n a n c i n g c o s t s . 
However, coordinated e f f o r t s of i n d u s t r y 
and f e d e r a l , s t a t e , and l o c a l government 
are needed to t r a n s f e r those costs back t o 
the consumer i n an e q u i t a b l e manner. 

Community development needs were a l s o 
addressed by Jack Campbell, p r e s i d e n t o f 
the Federation o f Rocky Mountain S t a t e s , 
and C a m i l l a Auger of TOSCO. Campbell noted 
that p r o v i d i n g b a s i c personal s e r v i c e s f o r 
450,000 to 600,000 new r e s i d e n t s i n the 
Rocky Mountain area would r e q u i r e a one-time 
investment of $1.8 to $2.4 m i l l i o n based on 
an estimate o f about $4,000 per c a p i t a . In 
a d d i t i o n , communities w i l l be faced w i t h 
annual r e c u r r i n g o p e r a t i n g c o s t s of between 
$400 and $800 per c a p i t a . Auger's estimate 
f o r f ront-end costs i s $4,500 per c a p i t a or 
$27 m i l l i o n ($40 m i l l i o n i n c l u d i n g highways) 
t o t a l one-time cost f o r a p o p u l a t i o n of 
6,000 r e s u l t i n g from a 50,000 BPD f a c i l i t y . 
Annual maintenance costs would be $600 per 
c a p i t a or about 3.6 m i l l i o n d o l l a r s f o r the 
new p o p u l a t i o n . 

Both Campbell and Auger i d e n t i f i e d v a r i o u s 
a l t e r n a t i v e s f o r f i n a n c i n g these c o s t s : 

. I n c r e a s i n g the s t a t e ' s share of mineral 
l e a s i n g act r o y a l t i e s w i t h i n c r e a s e s 
being used f o r p u b l i c s e r v i c e s . 

. R e s t r u c t u r i n g a f e d e r a l grant i n a i d 
programs f o r l o c a l and s t a t e p l a n n i n g . 

. New f e d e r a l - s t a t e matching programs 
f o r both p l a n n i n g and implementation. 

. A f e d e r a l loan guarantee fund to 
support loans by consortium of p r i v a t e 
lending i n s t i t u t i o n s . 

. O u t r i g h t f e d e r a l loans to s t a t e and 
l o c a l governments, long-term and low 
i n t e r e s t . 

. C r e a t i o n of s t a t e bonding a u t h o r i t i e s 
p l e d g i n g present and f u t u r e energy 
r e l a t e d revenues (as i n Wyoming). 

. Improved s t a t e severance tax s t r u c t u r e s 
(as i n Montana) pledged to p r o v i d i n g 
needed p u b l i c s e r v i c e s . 

. Rearrangement of tax d i s t r i b u t i o n 
mechanisms to p r o v i d e t h a t " d o l l a r s 



f o l l o w i m p a c t " . 
. Prepayment o f t a x e s by energy d e v e l o p ­

e r s . 
. " S o c i a l i n v e s t m e n t " t a x c r e d i t t o 

energy d e v e l o p e r s . 

Auger f e e l s t h e r e are s e v e r a l advantages 
o f d i r e c t i n d u s t r y p a r t i c i p a t i o n i n the 

p r o v i s i o n o f h o u s i n g and s e r v i c e s . F i r s t , 
i n c o n t r a s t t o new forms o f t a x a t i o n , 
which i n many cas e s r e q u i r e new l e g i s l a ­
t i o n and are o f t e n slow t o r e t u r n revenues 
to the a r e a o f imp a c t , d i r e c t i n d u s t r y 
p a r t i c i p a t i o n can p r o v i d e f r o n t - e n d funds 
q u i c k l y and d i r e c t l y t o the communities 
and w i t h maximum f l e x i b i l i t y and r e s p o n ­
s i v e n e s s t o changing needs. Second, t h i s 
approach 1 i n k s s o c i o - e c o n o m i c c o s t s d i r e c t 
l y and c l e a r l y t o t h e o v e r a l l p r o j e c t 
c o s t s , so t h a t the f u l l c o s t and b e n e f i t s 
o f energy development can be more c l e a r l y 
a s s e s s e d and f o r t h r i g h t l y h a n d l e d . T h i r d , 
the o p e r a t o r d e r i v e s o b v i o u s p r a c t i c a l 
b e n e f i t s by c o l l a b o r a t i n g w i t h l o c a l and 
s t a t e governments t o a s s u r e o r d e r l y 
development. D i r e c t i n d u s t r y i n v o l v e m e n t 
i s o n l y p a r t o f the s o l u t i o n , o f c o u r s e . 
The most p r a c t i c a l o v e r a l l s o l u t i o n might 
be t o p r o v i d e a range o f l e g i s l a t i v e 
o p t i o n s a t the s t a t e l e v e l i n v o l v i n g a 
b a l a n c e d system o f bot h t a x a t i o n and 
c r e d i t s a g a i n s t s p e c i a l impact t a x e s f o r 
those companies w i s h i n g to p a r t i c i p a t e 
d i r e c t l y . 

# # # # 
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API ASSESSES IMPACT OF EPA AIR QUALITY 
REGULATIONS ON ENERGY DEVELOPMENT 

The American Petroleum I n s t i t u t e , O f f i c e 
of the General Counsel, r e l e a s e d a study 
i n August 1975 e n t i t l e d , "An Examination 
of the Accuracy and Adequacy of A i r Q u a l i t y 
Models and M o n i t o r i n g Data f o r Use In 
Assessing the Impact of I PA S i g n i f i c a n t 
D e t e r i o r a t i o n Regulations on Energy Develop­
ments". The prime c o n t r a c t o r f o r the 
study, G r e e n f i e l d , Attaway, and T y l e r , 
Inc., o f San R a f a e l , C a l i f o r n i a , sub­
contracted to Systems A p p l i c a t i o n s , Inc., 
and Rockwell I n t e r n a t i o n a l / A i r M o n i t o r i n g 
Center f o r an a n l y s i s of a v a i l a b l e a i r 
q u a l i t y models and monitoring systems. 
The study prepared f o r the API i s a com­
prehensive review of models and monitoring 
systems f o r p r e d i c t i n g and measuring S0 2 

and TSP ( t o t a l suspended p a r t i c u l a t e s ) 
from p o i n t source e m i t t e r s f o r purposes of 
a i r q u a l i t y maintenance. The study pre­
sents inherent e r r o r s and i m p r e c i s i o n s i n 
e x i s t i n g models and monitoring instruments. 
Data generated by a common a l g e b r a i c model 
are presented f o r s e v e r a l proposed " f i r s t -
new" energy development p r o j e c t s to ascer­
t a i n t h e i r compliance w i t h EPA s i g n i f i c a n t 
d e t e r i o r a t i o n c r i t e r i a . See page 1-26 of 
the September 1975 issu e o f S y n t h e t i c 
Fuels f o r the s t a t u s of the Clean A i r Act 
amendments. 

The study f i r s t (chapters I I and I I I ) 
presents a comprehensive review and ex­
amination of seventeen c u r r e n t l y used (or 
being v a l i d a t e d ) mathematical models f o r 
the s i m u l a t i o n o f a i r q u a l i t y . And 
ap p r a i s a l of the current s t a t e of the a r t 
i n monitoring ambient c o n c e n t r a t i o n s of 
s u l f u r d i o x i d e and TSP. Secondly, 
(chapters IV and V) the r e p o r t d i s c u s s e s 
the p r e c i s i o n , accuracy, and adequacy of 
emissions and m e t e o r o l o g i c a l data and the 
input requirements of mathematical models 
foll o w e d by an a p p r a i s a l of the impact of 
combined model and data inadequacies on 
a i r q u a l i t y p r e d i c t i o n s . The f i n a l 
chapter of the r e p o r t (chapter VT) a p p l i e s 
the r e s u l t s o f the fore g o i n g a n a l y s i s to a 
s i t e - s p e c i f i c examination of impact of the 
implementation of the s i g n i f i c a n t d e t e r i o r a ­
t i o n r e g u l a t i o n s on the f e a s i b i l i t y and 
p e r m i s s i b i l i t y o f new energy development 
p r o j e c t s . Three areas of the the United 

States are taken as sub j e c t s o f t h i s 
examination: The Piceance Basin o f 
western Colorado - O i l Shale; Campbell 
County, Wyoming, - coa] g a s i f i c a t i o n 
and Harlan Count)', Kentucky, - coal 
g a s i f i c a t i o n . A d i s c u s s i o n and presenta­
t i o n of the data and con c l u s i o n s obtained 
i n the s i t e - s p e c i f i c examination are 
presented below f o l l o w i n g a b r i e f d i s c u s s ­
ion of the models and monitoring systems 
s t u d i e d . 

E v a l u a t i o n Conclusions Presented 

A number of s i g n i f i c a n t c o n c l u s i o n s 
concerning models, m o n i t o r i n g , and s i t e -
s p e c i f i c e v a l u a t i o n emerged from t h i s 
study: 

Mathematical models are an important 
t o o l i n a s s e s s i n g , f o r e c a s t i n g , and 
p r e d i c t i n g a i r q u a l i t y . While con­
s i d e r a b l e time and funding has been 
devoted to the adap t a t i o n o f known 
t h e o r i e s and development o f new models 
that are s u i t a b l e f o r such a p p l i c a t i o n s , 
i t i s g e n e r a l l y accepted that e x i s t i n g 
models do not possess s u f f i c i e n t 
accuracy to be judged " r e l i a b l e " . 
This lack o f confidence i n the pre­
d i c t i v e c a p a b i l i t y o f models c l e a r l y 
c a l l s i n t o q u e s t i o n the use o f model 
p r e d i c t i o n s as the key component o f 
the t o t a l i n f o r m a t i o n t h a t forms the 
ba s i s f o r c r u c i a l d e c i s i o n s . Un­
f o r t u n a t e l y , but f o r good reason, 
measures of the expected i n a c c u r a c i e s 
of model p r e d i c t i o n s are r a r e l y , i f 
ever, a v a i l a b l e . 

. Although a l g e b r a i c f o r m u l a t i o n s (such 
as the Gaussian) are the c l a s s o f 
models i n most common use today, t h i s 
i s not testimony to t h e i r inherent 
s u p e r i o r i t y . These models are r e a d i l y 
a v a i l a b l e and easy to use and under­
stand, but they are based on assump­
t i o n s t h a t s e v e r e l y l i m i t the range of 
t h e i r a p p l i c a b i l i t y -

. The Gaussian f o r m u l a t i o n , the model 
most g e n e r a l l y a v a i l a b l e and i n use, 
has an u n c e r t a i n t y a s s o c i a t e d w i t h i t s 
p r e d i c t i o n s c o n s e r v a t i v e l y estimated 
to be a f a c t o r o f two. This f a c t o r 
can be s u b s t a n t i a l l y higher when the 
model i s a p p l i e d to i r r e g u l a r t e r r a i n 
s i t u a t i o n s or when complex m e t e o r o l o g i c a l 



c o n d i t i o n s p r e v a i l . Moreover, i n most 
c a s e s , t h e model tends t o o v e r p r e d i c t 
at p o i n t s d i s t a n t from the source and 
to u n d e r p r e d i c t a t p o i n t s n e a r the 
s u r f a c e . 
N u m e r i c a l models ar e s u p e r i o r as a 
group t o a l g e b r a i c f o r m u l a t i o n s , but 
have not yet r e a c h e d a st a g e o f d e v e l o p ­
ment w h e r e i n t h e y a r e b o t h a v a i l a b l e 
and s u i t a b l e f o r g e n e r a l use. F u r t h e r 
development and e v a l u a t i o n a r e needed 
i n most i n s t a n c e s , as are s t r e a m l i n i n g 
and s i m p l i f i c a t i o n , w h i l e k e e p i n g the 
u s e r i n mind. 
EPA has not y e t s p e c i f i e d t h a t a 
p a r t i c u l a r model o r models be used i n 
a g i v e n s i t u a t i o n , p r o b a b l y because o f 
th e l e s s - t h a n - a d e q u a t e s t a t e o f d e v e l o p ­
ment o f models. C o n s e q u e n t l y , t h e 
" u s e r " must demonstrate t h a t a model 
i s s u i t a b l e and adequate i n a s p e c i f i c 
a p p l i c a t i o n . 
E r r o r s i n c u r r e d i n ambient a i r m o n i t o r ­
i n g o f S 0 2 and TSP u s i n g the b e s t 
a v a i l a b l e i n s t r u m e n t s are s u b s t a n t i a l 
when compared w i t h maximum a l l o w a b l e 
i n c r e m e n t s . Average c o n c e n t r a t i o n 
o v e r the l o n g time p e r i o d s i n d i c a t e d 
i n the r e g u l a t i o n s e s s e n t i a l l y does 
not reduce the e r r o r s . E r r o r s i n t r o ­
duced i n t o model p r e d i c t i o n as a 
consequence o f the need t o t r a n s f o r m , 
i n t e r p o l a t e , e x t r a p o l a t e , o r o t h e r w i s e 
m a n i p u l a t e "raw d a t a " t o c r e a t e s u i t ­
a b l e i n p u t s can be s u b s t a n t i a l . 
I t may be c o n c l u d e d , based on a g e n e r a l ­
i z e d a p p l i c a t i o n o f the G a u s s i a n model 
and the assumption o f w o r s t - c a s e 
c o n d i t i o n s , t h a t a new e m i s s i o n s 
s o u r c e o f t y p i c a l s i z e (1/2 kg/sec S 0 2 

e m i s s i o n s r a t e ) may be expe c t e d t o 
v i o l a t e the C l a s s I r e g u l a t i o n s (see 
T a b l e 1 ) , even i f i t i s the f i r s t new 
sour c e i n the a r e a . A new e m i s s i o n s 
s o u r c e o f t y p i c a l s i z e , s i t e d i n a 
C l a s s I I a r e a , may w e l l v i o l a t e the 
i n c r e m e n t l i m i t i n an a d j a c e n t C l a s s I 
a r e a i f the l a t t e r a r e a i s 50 t o 80 
k i l o m e t e r s (31 t o 50 mi.) o r l e s s from 
t h e s o u r c e and i f t r a p p i n g c o n d i t i o n s 
may be expe c t e d t o o c c u r i n the r e g i o n . 
A new e m i s s i o n s s o u r c e o f t y p i c a l 
s i z e , one which i s the f i r s t con­
s t r u c t e d i n the a r e a , may o r may not 
v i o l a t e C l a s s I I r e g u l a t i o n s . Under 
t h e c o n d i t i o n s n o t e d , however, t h e 
p r o b a b i l i t y o f a v i o l a t i o n i s not 

g r e a t , s i n c e t h e G a u s s i a n t e n d s t o 
o v e r p r e d i c t . 

. Based on s p e c i f i c c a l c u l a t i o n s f o r the 
proposed C o l o r a d o , Wyoming, and Kentucky 
development s i t e s , C l a s s I i n c r e m e n t s 
f o r S 0 2 f o r a t h r e e - h o u r a v e r a g i n g 
p e r i o d may be exp e c t e d t o be exceeded 
under w o r s t - c a s e c o n d i t i o n s . The 
c r i t i c a l d i s t a n c e s (the d i s t a n c e 
beyond wh i c h exceedence i s not ex­
pe c t e d ) range from 2.5 t o 76 k i l o ­
meters (1.6 t o 47 m i . ) , depending upon 
t h e p r o j e c t and t h e t y p e o f meteoro­
l o g i c a l c o n d i t i o n s . However, C l a s s I I 
l i m i t s are not exceeded f o r any o f the 
cases examined f o r t h e t h r e e - h o u r 
a v e r a g i n g p e r i o d . (Note t h a t i n each 
case t h e impact o f th e f i r s t new develop­
ment i n the a r e a i s b e i n g a s s e s s e d ; 
the e n t i r e a l l o w a b l e i n c r e m e n t i s 
c o n s i d e r e d t o be a v a i l a b l e . ) In the 
case o f 24-hour a v e r a g e s , the r e s u l t s 
were somewhat d i f f e r e n t . The C l a s s I 
a l l o w a b l e i n c r e m e n t may be ex p e c t e d t o 
be exceeded f o r b o t h S 0 2 and TSP f o r 
a l l w o r s t - c a s e c o n d i t i o n s examined, 
the c r i t i c a l d i s t a n c e s r a n g i n g from 
l e s s t h a n 1.5 t o 70 k i l o m e t e r s (1 t o 
43 mi.) i n t h e case o f S 0 2 and from 
6.5 t o 36 k i l o m e t e r s (4 t o 22 mi.) i n 
the case o f TSP. C l a s s I I exceedance, 
however, i n v o l v e d o n l y TSP. P r e d i c t e d 
TSP c o n c e n t r a t i o n s exceeded the a l l o w ­
a b l e i n c r e m e n t s f o r b o t h C l a s s I I and 
C l a s s I are a s f o r most w o r s t - c a s e 
c o n d i t i o n s , and some b e s t - c a s e c o n d t i o n s 
as w e l l . The c r i t i c a l d i s t a n c e s f o r 
e x c e e d i n g C l a s s I I TSP l i m i t s i n 
wo r s t - c a s e c o n d i t i o n s ranged f o r 1.4 
to 15 k i l o m e t e r s (1 t o 10 m i . ) . Maps 
d e p i c t i n g t h e a r e a s o f e x p e c t e d ex­
ceedance f o r s e v e r a l c a s e s a r e shown 
i n F i g u r e 1. T a b l e 3 summarizes the 
f u l l r e s u l t s . 

M o d e l i n g o f A i r Q u a l i t y D i s c u s s e d 

W h i l e b o t h m o n i t o r i n g and m o d e l i n g are 
e s s e n t i a l t o u n d e r s t a n d i n g and c o n t r o l i n g 
a i r p o l l u t i o n , n e i t h e r i s a h i g h l y p r e c i s e 
" t o o l " f o r e s t a b l i s h i n g c o n c e n t r a t i o n 
l e v e l s . M o n i t o r i n g p r o c e d u r e s a r e con­
s i d e r a b l y more r e l i a b l e than m o d e l i n g 
which i s c o n s t r a i n e d , on the most p a r t , by 
the knowledge o f th e dynamics o f a t m o s p h e r i c 
p r o c e s s e s . P r i m a r l y problems a s s o c i a t e d 
w i t h m o n i t o r i n g systems a r e i n s t r u m e n t 
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TABLE 1 

ALLOWABLE INCREMENTAL TSP AND S 0 2 CONCENTRATION INCREASES 
FOR NEW OR MODIFIED SOURCES UNDER NONDEGRADATION REGULATIONS1 

C l a s s I C l a s s II 
3 3 iig/m ppm2 ug/m ppm 

P a r t i c u l a t e m a t t e r 

Annual g e o m e t r i c mean 5 (+ 2 . 9 ) 3 10 (+ 3 . 0 ) 

2 4 - h o u r maximum 10 (+ 3 . 0 ) 30 (+ 3 . 4 ) 

S u l f u r d i o x i d e 
Annual a r i t h m e t i c mean 2 ( ± 42) 0. .0008 15 ( ± 39) 0. .006 

2 4 - h o u r maximum 5 ( ± 39) 0. .002 100 ( + 40) 0. .038 

3 - h o u r maximum 25 ( + 38) 0. .010 700 ( + 63) 0. .267 

f e d e r a l R e g i s t e r , V o l . 3 9 , No. 2 3 5 , P a r t I I I , T h u r s d a y , 5 December 1974, p p . 
42510-42517. 

2 3 
1 ppm = 2620 ug S 0 2 m . 

3 
E s t i m a t e d e r r o r s i n measurement (95% c o n f i d e n c e l e v e l ) a s s o c i a t e d w i t h b e s t 

a v a i l a b l e i n s t r u m e n t s . 

NOTE: Under t h e proposed r e g u l a t i o n , a l l a r e a s o f t h e c o u n t r y would be d e ­
s i g n a t e d C l a s s II i n i t i a l l y , w i t h p r o v i s i o n s f o r a l l o w i n g S t a t e s t o 
r e c l a s s i f y any a r e a t o accommodate the s o c i a l , e c o n o m i c , and e n v i r o n ­
mental needs and d e s i r e s o f t h e p u b l i c . (39FR 42510) 

C l a s s I a p p l i e d t o a r e a s i n which p r a c t i c a l l y any change i n a i r 
q u a l i t y would be c o n s i d e r e d s i g n i f i c a n t : C l a s s II a p p l i e d t o a r e a s i n 
w h i c h d e t e r i o r a t i o n n o r m a l l y accompanying moderate w e l 1 - c o n t r o l 1ed 
growth would be c o n s i d e r e d i n s i g n i f i c a n t ; and C l a s s I I I a p p l i e d t o 
t h o s e a r e a s i n which d e t e r i o r a t i o n up t o t h e n a t i o n a l s t a n d a r d s would 
be c o n s i d e r e d i n s i g n i f i c a n t . (39FR 42510) 

d r i f t , r e p e a t a b i l i t y , and l i m i t s o f d e t e c t i -
b i l i t y and serve to reduce the o v e r a l l 
accuracy of the best a v a i l a b l e instruments. 

A t o t a l of seventeen models are assessed 
and ordered i n terms of d e s i r a b i l i t y . 
Table 2 presents these models i n order of 
decreasing comprehensiveness or s u p e r i o r i t y . 
The models ranked are of two b a s i c types -
a l g e b r a i c and numeric according to the 
mathematical methods and assumptions 
employed i n s o l v i n g the f u l l boundry l a y e r 
equations or equations o f c o n t i n u i t y (the 
ba s i c e x p r e s s i o n f o r s t i m u l a t i n g a i r 
q u a l i t y ) -- the equations o f con s e r v a t i o n 

of mass, momentum, energy and i n d i v i d u a l 
species ( S 0 2, TSP). While these equations, 
i n p r i n c i p l e , o f f e r an accurate d e s c r i p ­
t i o n of atmospheric t r a n s p o r t , d i f f u s i o n s , 
and r e a c t i o n phenomena, these equations 
have such l a r g e data and computing r e q u i r e ­
ments that they are seldom s e r i o u s l y 
considered f o r use i n p r e d i c t i o n . Most 
commonly, models based on the c o n s e r v a t i o n 
of mass equation, alone, are adopted w i t h 
other p e r t i n e n t f a c t o r s s u p p l i e d as input 
data. 

It i s convenient to c l a s s i f y models 
according to the type of s o l u t i o n used i n 



C r i t i c a l D i s t a n c e C i r c l e s f o r C a m p b e l l C o u n t y , Wyoming — 2 4 — H o u r 
S O - , C l a s s I I n c r e m e n t s — A n d P i c e a n c e B a s i n ( P r o j e c t I n d e p e n d e n c e 
D a t a ) - - 2 4 - H o u r S 0 2 , C l a s s I I n c r e m e n t s 
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a p p l y i n g a s i m p l i f i e d form of the con­
t i n u i t y equation. The f i r s t approach, and 
the one most commonly used, i s the develop­
ment o f an a l g e b r a i c (Gaussian) s o l u t i o n . 
The second approach i s to so l v e the govern­
ing equation through numerical i n t e g r a t i o n . 
The second method a l l o w s the ha n d l i n g of 
non-steady-state or time-dependent s i t u a ­
t i o n s as w e l l as i r r e g u l a r t e r r a i n i n a 
much more e f f i c i e n t manner than the f i r s t . 
In many i n s t a n c e s , t h i s i s a h i g h l y d e s i r ­
able a t t r i b u t e and, i n p a r t , e x p l a i n s why 
the numeric models are g e n e r a l l y ranked 
higher than the a l g e b r a i c i n Table 2. 
Numeric models are more complex and pose 
problems of execut i o n and data a c q u i s i t i o n . 

The g r e a t e r extent t o which a model 
inc o r p o r a t e s m e t e o r o l o g i c a l and t r a n s p o r t 
c o n s i d e r a t i o n s , the more complex i t i s 
with attendant g r e a t e r data requirements 
and use c o s t s . The a l g e b r a i c models tend 
to be l e s s complex and e a s i e r t o use than 
the numeric and are more widely used. The 
le s s complex the model, the more assump­
t i o n s are inherent i n i t . To apply any 
model, a complete understanding of these 
assumptions i s necessary. 

V i r t u a l l y a l l models have been developed 
f o r computing short time averages - from 
one minute to many hours t o , at most, a 
week. However, l e g i s l a t i o n i s based on 
compliance w i t h c o n c e n t r a t i o n maxima f o r 
averaging p e r i o d s o f one hour to one year. 

Synfuels Assessed i n L i g h t o f S i g n i f i c a n t 
D e t e r i o r a t i o n Regulations 

The e f f e c t of r e g u l a t i o n s on new energy 
f u e l s f a c i l i t i e s , as measured by the 
s t a t e - o f - t h e a r t i n a i r q u a l i t y m o n i t o r i n g 
and modeling, needs to be evaluated. 
Consequently, t h i s t e c h n i c a l assessment o f 
a i r q u a l i t y m o n i t o r i n g and modeling per­
formed. The l i m i t a t i o n s of the equipment, 
procedures, and methodologies to be used 
i n e v a l u a t i n g proposed new f a c i l i t i e s -
s y n t h e t i c f u e l s , thermal power ge n e r a t i o n , 
c o a l c l e a n i n g , and o i l r e f i n e r i e s - i s 
a p p l i e d t o an examination o f the impact o f 
the implementation of s i g n i f i c a n t d e t e r i o r a ­
t i o n r e g u l a t i o n s on the f e a s i b i l i t y and 
p e r m i s s i b i l i t y of these f a c i l i t i e s . 

As was p r e v i o u s l y s t a t e d , three areas o f 
the U n i t e d S t a t e s were examined -- the 

Piceance Basin of 'western Colorado, Camp­
b e l l County, Wyoming, and Harlan County, 
Kentucky. Each i s t y p i f i e d by t e r r a i n 
f e a t u r e s of s u b s t a n t i a l l y v a r y i n g e l e v a t i o n , 
which are boundary c o n d i t i o n s that are 
d i f f i c u l t f o r the present genre o f models 
to t r e a t . (The one exception i s the 
topography near the proposed p l a n t s i t e i n 
Wyoming. In the immediate v i c i n i t y o f the 
s i t e , the t e r r a i n i s r e l a t i v e l y f l a t . ) 
These s i t e s are t y p i c a l , however, o f 
f u t u r e energy development l o c a t i o n s . In 
each case, the Gaussian model ( a l g e b r a i c ) 
was used f o r s i m u l a t i o n purposes, d e s p i t e 
the problems a s s o c i a t e d w i t h i t s use i n 
such s i t u a t i o n s . As the study p o i n t s out, 
models based on the numerical s o l u t i o n o f 
the species c o n t i n u i t y equation are the 
most s u i t a b l e c l a s s of models capable of 
adequately t r e a t i n g p o i n t sources i n 
complex t e r r a i n s i t u a t i o n s . However, 
whi l e there are s e v e r a l such models c u r r e n t ­
l y under development (and at l e a s t one, 
that i s to the author's knowledge n e a r l y 
developed but not v a l i d a t e d , that i s 
p r o p r i e t a r y ) , none have been adequately 
evaluated or have been put i n t o r e g u l a r 
use. Thus, the Gaussian, w h i l e d e f i c i e n t 
i n many r e s p e c t s , i s the most s u i t a b l e 
model a v a i l a b l e . I t a l s o has the d i s ­
t i n c t i o n of being used i n n e a r l y a l l 
e v a l u a t i v e s t u d i e s of t h i s type t h a t have 
been c a r r i e d out to date. The Gaussian, 
then, as given by Turner (1969) (see Table 
2) i s used i n a l l s i m u l a t i o n s a p p l i e d to 
the examination of the o i l shale and c o a l 
g a s i f i c a t i o n p r o j e c t s s t u d i e d . The Turner 
model r e q u i r e s three types of data i n p u t s : 
emission f a c t o r s (emission r a t e ) , meteoro­
l o g i c a l c o n d i t i o n s , and topographic informa­
t i o n . 

Data f o r the s i m u l a t i o n e x e r c i s e were 
acquired from s e v e r a l sources. The o i l 
shale p r o j e c t , Piceance B a s i n , emissions 
data were acq u i r e d i n p a r t though the 
Colony Development Operation (compiled by 
B a t t e l l e P a c i f i c Northwest L a b o r a t o r i e s , 
and Dames and Moore) and from P r o j e c t 
Independence r e p o r t s . The c o a l g a s i f i c a ­
t i o n p r o j e c t , Wyoming, emissions data were 
acquired i n p a r t from the environmental 
assessment of the Proposed Panhandle 
Eastern/Peabody Coal P r o j e c t (compiled by 
Sernco). The data f o r the h y p o t h e t i c a l 
Kentucky s i t e were e x t r a p o l a t e d from 
e x i s t i n g data and i n the end a n a l y s i s , the 
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TABLE 2 

AIR QUALITY SIMULATION MODELS AVAILABLE OR UNDER DEVELOPMENT 
IN DECREASING ORDER OF SUPERIORITY 

RANKED 

Model 
Name 

Hino 

C . E . M . 

Model 
D e s i g n a t i o n 

N u m e r i c a l s o l u t i o n o f t h e 
momentum boundary l a y e r and 
s p e c i e s c o n t i n u i t y e q u a t i o n s 

(As E v a l u a t i n g by API - 1975) 
Degrees 

o f 
Use 

N u m e r i c a l s o l u t i o n o f t h e 
momentum, e n e r g y , h u m i d i t y , 
and s p e c i e s c o n t i n u i t y 
e q u a t i o n s . 

Comparison o f t h e computed 
p o l l u t a n t d i s t r i b u t i o n s w i t h 
some model r e s u l t s s u g g e s t s 
t h a t t h e r e s u l t s a r e as 
r e l i a b l e , o r more r e l i a b l e , 
t h a n t h e c o n v e n t i o n a l w i n d 
t u n n e l e x p e r i m e n t s f o r t h e 
e s t i m a t i o n o f t h e d i s t r i b u t i o n 
o f wind v e l o c i t y and smoke c o n ­
c e n t r a t i o n o v e r an a r e a w i t h 
complex t o p o g r a p h i c a l f e a t u r e s . 

T h i s model has been v a l i d a t e d 
u s i n g Los A n g e l e s B a s i n d a t a 
and has been shown t o be some­
what l e s s a c c u r a t e t h a n t h e SAI 
model but more a c c u r a t e t h a n 
t h e PIC m o d e l . 

P r i m a r y 
R e f e r e n c e 

H i n o , M. ( 1 9 6 8 ) , "Computer 
E x p e r i m e n t on Smoke D i f f u s i o n 
Over a C o m p l i c a t e d T o p o g r a p h y , 
A t m o s . E n v i r o n . , V o l . 2 , p p . 
5 4 1 - 5 5 8 . 

P a n d o l f o , J . P . , and C. A . 
J a c o b s ( 1 9 7 3 ) , " T e s t s o f an 
Urban M e t e o r o l o g i c a l - P o l 1 u t a n t 
Model U s i n g CO V a l i d a t i o n Data 
i n t h e Los A n g e l e s M e t r o p o l i t a n 
A r e a - - Volume I , " The C e n t e r 
f o r E n v i r o n m e n t and Man R e p o r t 
4 9 0 a . 

SAI N u m e r i c a l s o l u t i o n o f t h e 
s p e c i e s c o n t i n u i t y e q u a t i o n . 

The SAI model has been v a l i d a t e d 
by c o m p a r i n g p r e d i c t e d r e s u l t s 
w i t h d a t a t a k e n i n t h e Los 
A n g e l e s B a s i n i n S e p t e m b e r , 1 9 6 9 , 
and f a v o r a b l e agreement has been 
o b t a i n e d . 

R e y n o l d s , S . D . , P. M. R o t h , 
and J . H. S e i n f e l d ( 1 9 7 3 ) , 
" M a t h e m a t i c a l M o d e l i n g o f 
P h o t o c h e m i c a l A i r P o l l u t i o n - - I 
F o r m u l a t i o n o f t h e M o d e l , " 
A t m o s . E n v i r o n . , V o l . 7 , p p . 
1 0 3 3 - 1 0 6 1 . 



TABLE 2 ( C o n t . ) 

Model 
Name 
S h i r 

PIC 

Model 
D e s i g n a t i o n 

N u m e r i c a l s o l u t i o n o f t h e 
s p e c i e s c o n t i n u i t y e q u a t i o n , 

N u m e r i c a l s o l u t i o n u s i n g 
p a r t i c l e - i n - c e l l t e c h n i q u e 
f o r t h e s p e c i e s c o n t i n u i t y 
e q u a t i o n . 

Degrees 
o f 
Use 

The model i s c u r r e n t l y a t 
t h e t h e o r e t i c a l s t a g e and 
has o n l y been compared w i t h 
s i m p l i e r a l g e b r a i c f o r m u l a ­
t i o n s t o a s c e r t a i n t h e e r r o r s 
i n v o l v e d i n t h e i m p o s i t i o n o f 
c o n s t r a i n t s i n d e v e l o p i n g t h e 
l a t t e r s o l u t i o n s . 

R e s u l t s o f t h i s a n a l y s i s have 
been compared w i t h d a t a t a k e n 
from t h e Los A n g e l e s B a s i n . 
In g e n e r a l , u n s a t i s f a c t o r y 
agreement o c c u r s between t h e 
two s e t s o f r e s u l t s , and t h e 
e r r o r has been a t t r i b u t e d t o 
t h e i n a d e q u a t e k i n e t i c scheme 
used i n t h e m o d e l . 

Lamb-
N e i b u r g e r 

A l g e b r a i c F o r m u l a t i o n Model has been v a l i d a t e d f o r 
t h e Los A n g e l e s B a s i n f o r c a r b o n 
m o n o x i d e , and t h e r e s u l t s have 
compared f a v o r a b l y w i t h o b s e r v e d 
v a l u e s . A u t h o r s i n t i m a t e t h a t 
t h e model may be e x t e n d e d t o 
h a n d l e more complex c a s e s , but 
t o d a t e no work has a p p e a r e d 
i n t h e l i t e r a t u r e . 

S h i r and N u m e r i c a l s o l u t i o n of t h e 
S h i e h s p e c i e s c o n t i n u i t y e q u a t i o n . 

The model was used t o s t u d y SO2 
d i s t r i b u t i o n i n t h e S t . L o u i s 
m e t r o p o l i t a n a r e a d u r i n g 25 
c o n s e c u t i v e days i n F e b r u a r y 
1 9 6 5 . The computed r e s u l t s 
a g r e e d f a v o r a b l y w i t h t h e 
e x p e r i m e n t a l measurements f o r 
both l o n g - t e r m and s h o r t - t e r m 
a v e r a g e s . 

P r i m a r y 
R e f e r e n c e 

S h i r , C. C . , " N u m e r i c a l 
I n v e s t i g a t i o n o f t h e 
A t m o s p h e r i c D i s p e r s i o n 
o f S t a c k s E f f l u e n t s , " IBM. 
J o f . Res and S e v . 1 6 , 
171-179, (1972) 

S k l a r e w , R. C . , A. J . 
F a b r i c k , and J . E. P r a g e r 
( 1 9 7 1 ) , "A P a r t i c l e - I n -
C e l l Method f o r t h e 
N u m e r i c a l S o l u t i o n o f t h e 
A t m o s p h e r i c D i f f u s i o n 
E q u a t i o n , and A p p l i c a t i o n s 
to A i r P o l l u t i o n P r o b l e m s - -
F i n a l R e p o r t , " EPA C o n t r a c t 
No. 6 8 - 0 2 - 0 0 0 6 . 

Lamb, R. G . , and M. N e i b u r g e r 
( 1 9 7 1 ) , "An I n t e r i m V e r s i o n 
o f a G e n e r a l i z e d Urban A i r 
P o l l u t i o n M o d e l , " A t m o s . 
E n v i r o n . , V o l . 5 , p p . 2 3 9 - 2 6 4 . 

S h i r , C. C . , and L. J . S h i e h 
( 1 9 7 4 ) , "A G e n e r a l i z e d Urban 
A i r P o l l u t i o n Model and I t s 
A p p l i c a t i o n t o t h e Study o f 
SO2 D i s t r i b u t i o n i n t h e S t . 
L o u i s M e t r o p o l i t a n A r e a , " 
J . o f A p p l . M e t . , V o l . 1 3 , 
p p . 1 8 5 - 2 0 4 . 



TABLE 2 ( C o n t . ) 

M o d e l 
Name 

S h i e h , 
e t a l 

M o d e l 
D e s i g n a t i o n 

A l g e b r a i c F o r m u l a t i o n 
( G a u s s i a n ) 

D e g r e e s 
o f 
U s e 

M o d e l h a s b e e n v a l i d a t e d f o r 
New Y o r k C i t y . C o m p a r i s o n 
w i t h o b s e r v e d d a t a i n d i c a t e s 
t h a t t h e s t a n d a r d e r r o r i n 
t h e e s t i m a t e s i s o f t h e o r d e r 
o f a f a c t o r o f t w o . 

A r g o n n e A l g e b r a i c f o r m u l a t i o n 
( i n t e g r a t e d G a u s s i a n P u f f ) 

M o d e l h a s b e e n v a l i d a t e d f o r 
C h i c a g o TAMS d a t a . G r e a t e s t 
a c c u r a c y was a c h i e v e d f o r l o n g 
t i m e a v e r a g i n g on t h e o r d e r o f 
e i t h e r a d a y o r a m o n t h , w i t h 
a c c u r a c y i n c r e a s i n g w i t h t h e 
m a g n i t u d e o f t h e o b s e r v a t i o n . 
S h o r t t e r m a v e r a g e s ( o n e t o 
t h r e e h o u r s ) e x h i b i t s u b s t a n t i a l 
e r r o r . 

LLL 
L a w r e n c e 

L i v e r m o r e 

N u m e r i c a l s o l u t i o n t o t h e 
v e r t i c a l l y i n t e g r a t e d 
s p e c i e s c o n t i n u i t y 

L a b o r a t o r y e q u a t i o n ( b o x m o d e l ) 

The model h a s o n l y r e c e n t l y 
b e e n d e v e l o p e d a n d r e m a i n s 
u n v a l i d a t e d . 

T u r n e r A l g e b r a i c f o r m u l a t i o n 
( G a u s s i a n ) 

A l g o r i t h m i s t h e p r i m a r y 
c o m p u t a t i o n a l t o o l o f EPA i n 
e s t i m a t i o n o f a t m o s p h e r i c 
d i s p e r s i o n . I t s b a s i s f o r 
c o m p u t a t i o n a l a p p r o a c h e s a r e 
d i s c u s s e d i n " G u i d e l i n e s f o r 
A i r Q u a l i t y P l a n n i n g a n d 
A n a l y s i s , V o l u m e 1 0 : New 
S t a t i o n a r y S o u r c e s . " 

P r i m a r y 
R e f e r e n c e 

S h i e h , L . J . , B . D a v i d s o n 
a n d J . P . F r i e n d ( 1 9 7 0 ) , 
"A M o d e l o f D i f f u s i o n i n 
U r b a n A t m o s p h e r e s : S 0 2 i n 
G r e a t e r New Y o r k , " P r o ­
c e e d i n g o f S y m p o s i u m o n 
M u l t i p l e S o u r c e U r b a n 
D i f f u s i o n , EPA A P - 8 6 

C r o k e , E. J . , a n d J . J . 
R o b e r t s ( 1 9 7 1 ) , " C h i c a g o 
A i r P o l l u t i o n S y s t e m s 
A n a l y s i s F i n a l P r o g r a m 
F i n a l R e p o r t , " A r g o n n e 
N a t i o n a l L a b o r a t o r y , 
A r g o n n e , I l l i n o i s . 

K n o x , J . B . , R. C . M a n i g e r , 
M. C . M c C r a c k e n , a n d C . F. 
M i l l e r ( 1 9 7 4 ) , " D e v e l o p m e n t 
o f An A i r P o l l u t i o n M o d e l 
f o r t h e S a n F r a n c i s c o B a y 
A r e a , " U C R L - 5 1 5 3 7 . 

T u r n e r , D. B . , ( 1 9 6 7 ) , 
" W o r k b o o k o f A t m o s p h e r i c 
D i s p e r s i o n E s t i m a t e s , " 
P u b l i c H e a l t h S e r v i c e 
P u b l i c a t i o n 9 9 9 - A P - 2 6 , 
R o b e r t A . T a f t S a n i t a r y 
E n g i n e e r i n g C e n t e r , 
C i n c i n n a t i , O h i o . 



TABLE 2 ( C o n t . ) 

Model 
Name 
ESL 

A e r o v i r -
onment 

L e b e d e f f -
Hameed 

M a r t i n -
T i k v a r t 

Model 
D e s i g n a t i o n 

A l g e b r a i c F o r m u l a t i o n 
( G a u s s i a n ) 

A l g e b r a i c F o r m u l a t i o n 
( G a u s s i a n ) 

A l g e b r a i c f o r m u l a t i o n 
( s o l u t i o n o f s t e a d y 
s t a t e t w o - d i m e n s i o n a l 
d i f f u s i o n e q u a t i o n . ) 

A l g e b r a i c F o r m u l a t i o n 
( G a u s s i a n ) 

Degrees 
o f 
Use 

To d a t e , model 
u n v e r i f i e d . 

r e m a i n s 

L a t e r a l l y i n t e g r a t e d form 
has been used f o r p r e d i c t i n g 
t h e downwind c o n c e n t r a t i o n 
from ground l e v e l l i n e s o u r c e s , 
n o t a b l y r o a d w a y s , w i t h some 
s u c c e s s . G e n e r a l a p p l i c a b i l i t y 
o f t h e model r e m a i n s u n p r o v e n . 

The model has o n l y r e c e n t l y 
been p o s t u l a t e d and r e m a i n s 
u n v e r i f i e d f o r any e x i s t i n g 
s i t u a t i o n . 

A l g o r i t h m c o n s t i t u t e s t h e 
b a s i s o f E P A ' s C I i m a t o l o g i c a l 
D i s p e r s i o n and A i r Q u a l i t y 
D i s p l a y M o d e l s . I t p r o v i d e s 
s a t i s f a c t o r y e s t i m a t e s o f 
a i r q u a l i t y o v e r l o n g t i m e 
i n t e r v a l s ( s e a s o n a l o r y e a r l y ) 
and r e d u c e s t o t h e G a u s s i a n 
f o r m u l a t i o n o v e r s h o r t t i m e 
i n t e r v a l s . 

P r i m a r y 
R e f e r e n c e 

Lamb, D. V . , F. I . B a d g l e y , 
and A . T. R o s s a n o , J r . ( 1 9 7 3 ) , 
"A C r i t i c a l Review o f M a t h e ­
m a t i c a l D i f f u s i o n M o d e l i n g 
T e c h n i q u e s f o r P r e d i c t i n g A i r 
Q u a l i t y w i t h R e l a t i o n t o 
Motor V e h i c l e T r a n s p o r t a t i o n , " 
U n i v e r s i t y o f W a s h i n g t o n , J u n e . 

L i s s a n m a n , P . B . S . ( 1 9 7 3 ) , 
"A S i m p l e U n s t e a d y Model 
E x p l i c i t l y I n c o r p o r a t i n g 
Ground Roughness and Heat F l u x : 

APCA 6 6 t h Annual M e e t i n g , June 
2 4 - 2 8 , C h i c a g o , I l l i n o i s . 

L e b e d e f f , S . A . , and S . 
Hameed ( 1 9 7 5 ) , " S t e a d y S t a t e 
S o l u t i o n o f t h e S e m i - E m p i r i c a l 
D i f f u s i o n E q u a t i o n f o r A r e a 
S o u r c e s , " t o a p p e a r i n J . o f 
A p p l . M e t e o r o l o g y . 

M a r t i n , D. 0 . ( 1 9 7 2 ) , "An 
Urban D i f f u s i o n Model f o r 
E s t i m a t i n g Long Term A v e r a g e 
V a l u e s o f A i r Q u a l i t y , " 
J o u r n . o f A i r P o l l . C o n t r o l 
A s s o c . , V o l . 2 1 , No. 1 , p p . 
16-19 ( J a n u a r y 1 9 7 2 ) . 



TABLE 2 

M o d e l 
Names 

G i f f o r d 
Hanna 

M o d e l 
D e s i g n a t i o n 

A l g e b r a i c F o r m u l a t i o n 

APRAC A l g e b r a i c F o r m u l a t i o n 
( G a u s s i a n ) 

D e g r e e s 
o f 

U s e 

A s i m p l i f i e d s t e a d y s t a t e 
v e r s i o n o f t h e G i f f o r d -
Hanna m o d e l w h i c h n e g l e c t s 
k i n e t i c e f f e c t s h a s b e e n 
c o m p a r e d w i t h e x i s t i n g d a t a 
a n d f o u n d t o be i n a g r e e m e n t 
t o w i t h i n a f a c t o r o f two 
f o r SO2 a n d T S P . The 
s i m p l i f i e d m o d e l i s i n c l u d e d 
w i t h i n t h e E P A ' s G u i d e l i n e 
f o r a i r q u a l i t y . T h e m o r e 
c o m p l e x k i n e t i c m o d e l h a s 
b e e n shown t o c o m p a r e 
f a v o r a b l y w i t h t h e p r e ­
d i c t i o n s o f t h e n u m e r i c a l 
PIC m o d e l d e v e l o p e d by S k l a r e w , 
( 1 9 7 1 ) a l t h o u g h n e i t h e r m o d e l 
a d e q u a t e l y p r e d i c t s t h e o b ­
s e r v e d c o n d i t i o n s i n t h e L o s 
A n g e l e s B a s i n . 

M o d e l h a s b e e n a p p l i e d t o S t . 
L o u i s a r e a w i t h l i m i t e d s u c c e s s 
I t s m a i n e m p h a s i s has b e e n i n 
h i g h w a y d e s i g n . 

P r i m a r y 
R e f e r e n c e 

H a n n a , S . R. ( 1 9 7 3 ) , "A 
S i m p l e D i s p e r s i o n M o d e l 
f o r t h e A n a l y s i s o f 
C h e m i c a l l y R e a c t i v e 
P o l l u t a n t s , " A t m o s . E n v i r . 
V o l . 7 , p p . 8 0 3 - 8 1 7 . 

0 0 

J o h n s o n , W . , F. L . , L u d w i g 
a n d A . Moon ( 1 9 7 0 ) , " D e ­
v e l o p m e n t o f a P r a c t i c a l 
M u l t i p u r p o s e U r b a n D i f f u s i o n 
M o d e l f o r C a r b o n M o n o x i d e . " 
P r o c e e d i n g s o f S y m p o s i u m 
o n M u l t i p l e - S o u r c e U r b a n 
D i f f u s i o n M o d e l s , U . S . 
E n v i r o n m e n t a l P r o t e c t i o n 
A g e n c y , N o . A P - 8 6 . 
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J 
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c o n c l u s i o n s drawn c l o s e l y resemble those 
f o r the Wyoming s i t e . 

The study i s p a r t i c u l a r l y i n t e r e s t e d 
i n worst-case c o n d i t i o n s , those having the 
g r e a t e s t p o t e n t i a l f o r exceeding the 
a l l o w a b l e increments (see Table 1). As a 
consequence, m e t e o r o l o g i c a l c o n d i t i o n s 
were s e l e c t e d which would be t y p i c a l o f 
those a s s o c i a t e d w i t h the l a r g e s t values 
o f ground l e v e l c o n c e n t r a t i o n s - plume 
"fumigat i o n " and " t r a p p i n g " . Plume t r a p ­
ping occurs when a s t a b l e l a y e r p e r s i s t s 
above a n e u t r a l l y s t a b l e or unstable 
l a y e r . Fumigation i s c h a r a c t e r i z e d by the 
dynamic e v a l u a t i o n o f the v e r t i c l e tempera­
ture p r o f i l e across the p o l l u t a n t cloud. 
Maximum fumigation occurs when the i n ­
v e r s i o n base reaches the upper edge of the 
plume;at t h i s p o i n t the e n t i r e p o l l u t a n t 
cloud i s homogeneously mixed between the 
ground and the s t a b l e l a y e r a l o f t . Because 
fumigation i s a t r a n s i e n t phenomenon, i t 
i s d i f f i c u l t to t r e a t w i t h a stead y - s t a t e 
model such as the Gaussian. 

The r e s u l t s o f the examination are 
presented as p l o t s o f co n c e n t r a t i o n 
(microgram/m 3) o f S0 2 and TSP vs. d i s t a n c e 
(Km) from source. P l o t s are prepared f o r 
both t r a p p i n g and fumigation c o n d i t i o n s 
over 3 and 24-hour averaging periods f o r 
the three r e l a t e d s i t e s . Table 3 summarizes 
the data presented i n these p l o t s . 

The r e s u l t s of the s i m u l a t i o n s are 
examined i n b a s i c a l l y three ways: 

. Comparing the p r e d i c t e d 3-hour and 24-
hour average S0 2 and TSP concentra­
t i o n s to the maximum allo w a b l e d e t e r i o r ­
a t i o n increments f o r Class 1 and Class 
I I r e g i o n s . 

, Determining, where maximum increments 
are v i o l a t e d , the downwind di s t a n c e 
beyond which v i l o a t i o n s are not expected 
to occur ( c r i t i c a l d i s t a n c e = R ^ ) • 

. E s t i m a t i n g the u n c e r t a i n t y i n tfte 
expected c r i t i c a l d i s t a n c e . 

The c r i t i c a l d i s t a n c e as p r e d i c t e d by 
the model i s shown i n Table 3 as the 
middle f i g u r e of the three f i g u r e array 
y-R . -x where x and y represent the 
uppePand lower l i m i t s , r e s p e c t i v e l y , to 
these p r e d i c t i o n s and i n d i c a t e the i n ­
herent e r r o r i n the values presented as 
generated by the Turner model. 

" C l e a r l y , the u n c e r t a i n t y ranges a s s o c i a t e d 
w i t h the c r i t i c a l downwind d i s t a n c e s can 
be c o n s i d e r a b l e . The r a t i o o f the upper 
to the lower bound (again, c o n s e r v a t i v e l y 
estimated) i s t y p i c a l l y 3 to 5, but can be 
much gr e a t e r . More i m p o r t a n t l y , an un­
c e r t a i n t y range o f 50 k i l o m e t e r s (31 mi.) 
or more i s not uncommon, and some are of 
the order o f one hundred k i l o m e t e r s . In 
our view, the magnitude of these uncer­
t a i n t i e s — a n d not the magnitude o f the 
expected value o f the c r i t i c a l downwind 
d i s t a n c e s - - i s the most important inform­
a t i o n to emerge from t h i s modeling e x e r c i s e . 
These u n c e r t a i n t i e s overwhelmingly dominate 
the p r e d i c t e d r e s u l t s , thus undermining 
the value of the p r e d i c t i o n s . " 

F i g u r e 1 represents the values o f ^ c r ^ t 

g r a p h i c a l l y f o r the Piceance and Wyoming 
s t u d i e s as the "middle" r a d i u s . The outer 
and i n n e r r a d i i are the x-y bounds t o the 
c r i t i c a l d i s t a n c e . 

An a n a l y s i s of the dependence of the 
c r i t i c a l d i s t a n c e on emission r a t e i s 
presented i n the study a l s o . 

# # # # 

ENERGY BOOM TOWN PROBLEMS TO BE STUDIED IN 
FOUR WESTERN STATES 

The U n i v e r s i t y of Denver Research I n s t i t u t e 
(DRI) has been awarded a $74,500 c o n t r a c t 
by the Federal Energy A d m i n i s t r a t i o n to 
study community problems and problem s o l v i n g 
i n f i n a n c i n g growth due to energy develop­
ment. Four t y p i c a l c o a l or o i l shale com­
munities f a c i n g r a p i d growth r a t e s have been 
s e l e c t e d f o r study: the Meeker area i n n o r t h ­
west Colorado, the Sheridan area o f n o r t h e r n 
Wyoming and southern Montana, Sweetwater 
County i n southwestern Wyoming, and Emery 
County i n n o r t h e a s t e r n Utah. A c t u a l or pro­
s p e c t i v e needs f o r p u b l i c s e r v i c e s , f a c i l i t i e s 
and housing w i l l be evaluated i n l i g h t o f 
estimated p u b l i c revenues, p u b l i c and p r i v a t e 
c a p i t a l a v a i l a b i l i t y . Various s t a t e and 
f e d e r a l p o l i c y o p t i o n s f o r s o l v i n g p o t e n t i a l 
f i n a n c i a l problems w i l l be analyzed. The 
p r o j e c t w i l l be supervise d by John S. G i l -
more, s e n i o r research economist at DRI. The 
f i r m o f Beckert, Brown, Coddington A s s o c i a t e s 
Inc., o f Denver, i s the major s u b c o n t r a c t o r . 
The p r o j e c t i s scheduled f o r completion i n 
March 1976. 

# # # # 



T A B L E 3 

P r o j e c t a n d P o l l u t a n t 

SUMMARY OF INCREMENT E X C E E D A N C E S , T A B U L A T I O N OF P R E D I C T E D C R I T I C A L D I S T A N C E S 
AND U N C E R T A I N T I E S I N C R I T I C A L D I S T A N C E S 

O p e r a t i v e 
C o n d i t i o n s 

C r i t i c a l D i s t a n c e f o r 
3 - h o u r A v e r a g e s ( k m ) 

I n c r e m e n t a n d 
C l a s s E x c e e d e d 

C r i t i c a l D i s t a n c e f o r 
2 4 - h o u r A v e r a g e s ( k m ) 

P i c e a n c e B a s i n ( B 2 0 - 4 0 - 6 7 1 ( 2 5 u g - I ) 3 2 - 5 6 - 9 5 
P r o j e c t I n d e p e n d e n c e F ( 

3 5 - 6 0 ( 2 5 u g - I ) SO2 C o n c e n t r a t i o n s (W 1 9 - 3 5 - 6 0 ( 2 5 u g - I ) 2 8 - 5 0 - 8 5 

T 
( B NV - 4 . 5 - 1 0 ( 2 5 u g - I ) 3 . 5 - 7 . 5 - 1 8 

i 
(W 9 - 2 0 - 4 5 ( 2 5 y g - n 1 5 - 3 5 - 8 0 

P i c e a n c e B a s i n ( B 9 - 16 - 2 7 
P r o j e c t I n d e p e n d e n c e ( 3 . 4 - 6 . 4 - 11 
T S P C o n c e n t r a t i o n s F ( 

( 21 - 3 6 - 6 0 
(w NO 3 - H O U R 

7 . 5 - 1 5 - 2 6 

f n R E G U L A T O R Y I N C R E M E N T S 
FOR T S P 

T 
{ 2 . 8 - 11 - 2 5 
(W 1 . 9 - 2 . 6 - 7 

P i c e a n c e B a s i n ( B NV - NV - 1 9 ( 2 5 u g - I ) NV - 1 5 - 31 
C o l o n y D a t a F ( 

- 2 . 5 - 2 0 ( 2 5 u g - I ) SO2 C o n c e n t r a t i o n s (W NV - 2 . 5 - 2 0 ( 2 5 u g - I ) NV - 14 - 2 6 

T 
( B NOT E X C E E D E D 2 NV - 2 . 2 - 2 . 4 

1 
(W NOT E X C E E D E D NV - 1 . 2 - 3 . 6 

I n c r e m e n t a n d 
C l a s s E x c e e d e d 

( 5 u g - I ) 

( 5 u g - I ) 

( 5 u g - I ) 

( 5 u g - I ) 

( 1 0 u g - I ) 
( 3 0 u g - ( I I ) 

NOT E X C E E D E D 

( 1 0 y g 
( 3 0 u g 

I ) 
I I ) 

( 1 0 u g -
( 3 0 u g -

( 5 u g -

( 5 u g -

( 5 y g -

( 5 u g -



T A B L E 3 ( C o n c l u d e d ) 

P r o j e c t a n c P o l l u t a n t 

P i c e a n c e B a s i n 
C o l o n y D a t a 
T S P C o n c e n t r a t i o n s 

K e n t u c k y / W y o m i n g 
C o n c e n t r a t i o n s 

SUMMARY OF I N C R E M E N T E X C E E D A N C E S , T A B U L A T I O N OF P R E D I C T E D C R I T I C A L D I S T A N C E S 
AND U N C E R T A I N T I E S I N C R I T I C A L D I S T A N C E S 

O p e r a t i v e 
C o n d i t i o n s 

(3 

F j 
(W 

( B 

—
1 s 

(W 

CO 

F ( 
(w 

( B 
( 
(w 

C r i t i c a l D i s t a n c e f o r 
3 - h o u r A v e r a g e s ( k m ) 

I n c r e m e n t a n d 
C l a s s E x c e e d e d 

NO 3-HOUR 
REGULATORY I N C R E M E N T S 

FOR T S P 

NV - NV - 1 2 0 

NV - 7 6 - 1 4 0 

1 0 . 5 - 2 4 - 5 2 

2 3 - 5 0 - 1 1 0 

( 2 5 y g - I ) 

( 2 5 y g - I ) 

( 2 5 y g - I ) 

( 2 5 u g - I ) 

C r i t i c a l D i s t a n c e f o r 
2 4 - h o u r A v e r a g e s ( k m ) 

NV - 8 . 9 - 21 
NOT E X C E E D E D 

2 . 1 - 2 9 - 5 5 
NV - 1 . 4 - 2 . 6 

NV - 2 . 3 - 7 
NOT E X C E E D E D 

NV 
NV 

6 . 5 - 1 5 
NV - 4 . 2 

NV - NV - 1 3 0 

NV - 7 0 - 1 4 0 

1 1 . 5 - 2 5 . 5 8 

2 5 - 5 6 - 1 3 0 

I n c r e m e n t a n d 
C l a s s E x c e e d e d 

( 1 0 u g 
( 3 0 y g 

( 1 0 y g 
( 3 0 y g 

( 1 0 y g 
( 3 0 y g 

( 5 y g -

( 5 y g -

( 5 y g -

( 5 u g -

( 1 0 y g - I 
( 3 0 y g - I 

I ) 

I ) 

I ) 

I ) 

K e y : F = f u m i g a t i o n c o n d i t i o n s 
T = t r a p p i n g c o n d i t i o n s 
B = " b e s t - c a s e " c o n d i t i o n s 
W = " w o r s t - c a s e " c o n d i t i o n s 

NV = n o p r e d i c t e d v i o l a t i o n s 

C r i t i c a l d i s t a n c e i s m i d d l e f i g u r e , l e f t a n d r i g h t f i g u r e s a r e l o w e r a n d u p p e r b o u n d s , r e s p e c t i v e l y . 
7 

D u e t o t h e i n a p p l i c a b i l i t y o f t h e m o d e l f o r " n e a r s o u r c e " p r e d i c t i o n , c r i t i c a l d i s t a n c e s l e s s t h a n 1 , 5 k i l o m e t e r s a r e n e g l e c t e d w h e n t h e u p p e r 
b o u n d i s a l s o l e s s t h a n 1 . 5 k i l o m e t e r s . 



WATER 

INTERIOR SETS GUIDELINES ON WATER FACTS 
NEEDED TO GET PERMITS, LICENSES, LEASES, 
AND CONTRACTS 

The Department o f the I n t e r i o r announced 
l a t e i n August i t w i l l r e q u i r e b a s i c water 
i n f o r m a t i o n a s s o c i a t e d w i t h new l e a s e s , 
c o n t r a c t s , l i c e n s e s , and permits issued 
by the agency, even i f the water i n v o l v e d 
i s not w i t h i n I n t e r i o r ' s marketing 
a u t h o r i t y . The r u l e a p p l i e s t o arrange­
ments i n v o l v i n g the use of 5,000 or more 
acre f e e t per year of municipal and i n ­
d u s t r i a l water and 20,000 acre f e e t per 
year of a g r i c u l t u r a l water. I n t e r i o r a l s o 
p u b l i s h e d g u i d e l i n e s f o r compliance. Coal 
and l i g n i t e g a s i f i c a t i o n , o i l shale pro­
c e s s i n g , and a s s o c i a t e d land r e c l a m a t i o n 
e f f o r t s of commercial s c a l e ventures are 
a f f e c t e d by the r u l i n g . 

The purpose of the r u l e s and g u i d e l i n e s 
according to Jack Horton, A s s i s t a n t 
S e c r e t a r y of the I n t e r i o r f o r Land and 
Water Resources, i s t o conserve water, 
assure water q u a l i t y , and inform s t a t e s , 
Indians and others a f f e c t e d by the water 
use. In the case of mining o b j e c t i v e s 
r e l a t e d to leases or per m i t s , the informa­
t i o n can be provided at the time plans are 
f i l e d or at other a p p r o p r i a t e i n t e r v a l s 
when water impacts can be more r e a d i l y 
a s c e r t a i n e d . In s i t u a t i o n s regarding water 
from Bureau of Reclamation P r o j e c t s , 
a n t i c i p a t e d water uses should be revealed 
as soon as p o s s i b l e , p r e f e r a b l y i n the pro­
j e c t p l a n n i n g stage. 

I n t e r i o r w i l l seek advice from s t a t e s , 
Indians, and others on the s u i t a b i l i t y o f 
the intended water use and e f f e c t s . In 
cases where non-federal water i s i n v o l v e d , 
i t w i l l r e q u i r e the permit a p p l i c a n t to 
demonstrate that a l l a p p l i c a b l e s t a t e laws 
and r e g u l a t i o n s have been met. G u i d e l i n e s 
suggested i n c l u d e showing: 

The q u a n t i t y and q u a l i t y of water 
r e q u i r e d and the j u s t i f i c a t i o n f o r 
i t s use. 
The expected " s i g n i f i c a n t " changes 
i n water q u a l i t y and q u a n t i t y . 
The method of use, amount d i v e r t e d , 
amount consumed, r e t u r n f l o w s , l e g a l 
requirements, and any r e q u i r e d t r e a t ­
ment p r i o r t o d i s p o s a l or r e t u r n . 

The methods o f c o n s e r v a t i o n . 
The a l t e r n a t i v e s c o n s i d e r e d t o reduce 
consumption or minimize f r e s h water 
demand such as use o f poor q u a l i t y 
water, r e c y c l i n g , a i r c o o l i n g . 
The c o m p a t i b i l i t y o f the proposed 
c o n s e r v a t i o n methods wit h the N a t i o n a l 
Environmental P o l i c y Act. 
The c o m p a t i b i l i t y of the uses with 
s t a t e and f e d e r a l p o l l u t i o n c o n t r o l 
r e g u l a t i o n s . 
The c o m p a t i b i l i t y w i t h the s t a t e , 
r e g i o n a l , and other water management 
procedures i n c l u d i n g f i s h and w i l d l i f e 
c o o r d i n a t i o n and endangered species 
laws. 

The water i n f o r m a t i o n i s now r e q u i r e d i n 
r e l a t i o n to p r o j e c t s having environmental 
impact statements. I t would be provided 
at the time o f making a p p l i c a t i o n f o r a 
lease or permit under the new r u l e s . While 
not r e t r o a c t i v e , Horton i n d i c a t e d i t might 
expedite p r o c e s s i n g of an e x i s t i n g permit, 
lease or other a p p l i c a t i o n i f the i n f o r ­
mation were a v a i l a b l e . 

# # # # 

WATER RESOURCES COUNCIL HIKES PERCENT LEVEL 

The N a t i o n a l Water Resources C o u n c i l 
h i k e d the i n t e r e s t r a t e used i n computing 
cost b e n e f i t r a t i o s o f 1/4 o f one percent, 
to 6-1/8 percent f o r FY 1976. The hike 
i s the maximum pe r m i t t e d by law f o r any one 
inc r e a s e . The f i g u r e i s used i n computing 
discount r a t e s i n water p r o j e c t p l a n n i n g . 
The former r a t e was 5-5/8 percent. 

The cost b e n e f i t r a t i o has been a deter­
mining f a c t o r i n Army Corps o f Engineers, 
U.S. Bureau o f Reclamation, and other 
f e d e r a l l y funded water development p r o j e c t s . 
Since the i n t e r e s t r a t e i s below t h a t 
a v a i l a b l e i n commercial channels, i t i s 
of t e n attacked by opponents to p r o j e c t s as 
being a taxpayer subsidy s i n c e i f p r e v a i l i n g 
i n t e r e s t r a t e s were used, the cost b e n e f i t 
r a t i o would be s u b s t a n t i a l l y a l t e r e d and i n 
many cases would render a p r o j e c t u n j u s t i ­
f i a b l e economically. 

The 6-1/8 percent can be compared w i t h 
nine and ten percent and even h i g h e r i n t e r e s t 
r a t e s now p r e v a i l i n g i n commercial channels 
f o r f i n a n c i n g development programs. 

# # # # 




