
HINUTES OF THE MEETING 
TAXATIO& COMMITTEE 

MONTN.JA STATE SENATE 

January 9, 1985 

The second meeting of the Taxation Committee was called to 
order at 8:07 am, Hednesday, January 9, by Senator Thomas 
Towe, in Room 415 of the Capitol Building. 

ROLL CAI.L: All members of the conunittee were present. 

Chairman Towe relinquished the chair to Vice Chairman 
Mazurek for purposes of hearing SB 21. 

CO~SIDERATION OF sa 21: Senator Tom Towe, chief sponsor of 
the bill, was recognized. He explained that the bill would 
earmark a portion of the coal tax trust fund for coal research. 
Currently there is no coal tax revenue being spent on coal 
research. Other states and provinces are doing research in 
some areas, but there is no coal lab for subbi turainous coal 
which is the kind extracted in 1·1ontana. The bill proposes a 
coal lab and research program related specifically to Montana 
needs. 

Senator Towe then presented a chart explaining how tne coal 
tax trust funds are currently being allocated and how this 
bill would change that (EX.11iiJit 1). He then addressed llOW 

the portion of coal tax trsut money for this bill would be 
allocated (Exhibit 2). Projections from the Governor's budget 
office of the total amount available in the coal tax trust 
were presented as follows: 

FY 84 
FY 85 
FY 86 
FY 87 

$19 million 
24.5 million 
28.8 million 
33.5 million 

Senator Towe estimated the following projections beyond FY 87: 

FY 88 
FY 89 
FY 90 

$38 million 
43 million 
48 million 

Senator Towe then addressed the nature of the research con
templated by the bill assigning it to four main categories: 
location and characteristics of the coal itself, marketing 
of Montana coal, alternatives to the traditional use of coal 
and coal by-products and reclamation of natural resources 
(land, water and air) disturbed by coal mining (Exhibits 3 
and 4). 

He suggested that it be left to the Board of Regents to 
select a lead institution for the research which would involve 
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the other institutions. He did not feel that designation 
should corne from this bill. 

Senator Towe said that coal is currently being mined entirely 
in Eastern Montana. Eastern Montana College, however, is 
not equipped as well as other units of the university system 
to handle coal research. EMC would, however, be an appropriate 
location for a center of future studies looking at concerns 
for Montana's future. This designation would then remove EMe 
from consideration for the "lead institution" designation. 

PROPOUENTS 

Dr. Irving Dayton, Commissioner of Higher Education, was then 
recognized. He discussed the university system's established 
pattern of cooperation with state government and among the 
various units of the system itself. Research for the develop
mentally disabled and for gerontology have already been handled 
in this way. He addressed the methodology of developing these 
cooperative efforts among branches of the university system. 

Representative Torn Asay, House District 27, was recognized 
and stated that he strongly supports coal research. He 
believes that combustion will cease to be a major use of 
coal. He noted that the state should be willing to support 
research that could be joined by private funding. He strongly 
supported the bill. ~ 

Edvlard Bingler, the state geologist from 110ntana Tech, addressed 
the cormnittee from a prepared statement (Exhibit 5). 

Fred De Honey, President of Montana Tech was recognized and 
co~nended Senator Towe's effort. In an effort to make Montana 
coal marketable he stated his support for SB 21, agreeing that 
the specific designation of the money should be made oy tne 
Board of Regents. 

Henry McClernan , Acting Director of the It.1ontana Bureau of 
Ivlines and Geology, also presented written testimony (Exhibit 6). 

Ronald H. Hays, Dean of Engineering at Ivlontana Tech, also 
presented written testimony (Exhibit 7). 

Senator Chris Christiaens, District 17, was recognized in 
support of SB 21. He stated that as a merilber of tile Coal Tax 
Oversigllt Committee he understood the need for research and 
development of coal resources as essential to the future of 
Hontana. 

Dr. Neil Bucklew, President of the University of Montana, 
said in support of SB 21, that research is needed in the 
areas of coal chemistry, properties of different coals, 
alternate use of coal and by-products, reclamation including 
reestablishment of trees, brush, etc. UM worked with the 
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Montana Power Company in Colstrip reclamation and is currently 
involved in a successful project at Yellow Bay station look
ing at the potential of water impacts from the Cabin Creek 
project upstream. He also supported the bill's look at the 
futures study saying that UM has done a major study on the 
impact of coal industries on Hontana. 

John Jutila, Vice President for Research at MSU, also supported 
SB 21 saying that coal deserves attention from the private 
sector and the University system. He submitted written 
testimony (Exhibit 8). Page one discusses program areas 
for coal research. The second page notes results of the Old 
Hest Regional Commission Task Force. The third page shows 
the university's record in successfully competing for grant 
monies and notes faculty resources available. He noted that 
reclamation research and MaD programs have steadily declined 
in funding. His conclusions followed. 

Dave Gibson, Dean of Engineering at MSU, stated support for 
SB 21 and said that coal consumption and sale of western coal 
were both increasing. Therefore, he felt it important that 
some monies be reinvested as proposed in this bill. 

Lloyd Berg, Professor of Chemical Engineering at MSU, suomitted 
wri tten testimony (Exhibit 9) in support of SB 21. He 
addressed orally the high water content of Montana coal, whicll 
makes transportation costs prohibitive. Tech already lIas 
found a way to rer,lOVe water and MSU has been working on the 
process of adding a binder. He said ne 11.01ds two patents in 
coal research. 

M U 11 ~"AlCUH' y-
Frank , Reclamation Research Unit at HSU, said that 
all the research done has been privately paid for and that 
funding is decreasing because of the coal crunch and also . 
because the private concerns don't want to bear the burden 
alone. Reclamation is a long way fror.l fulfilling the require
ments of the law, he noted. He also said that while acid 
soil has not been found in Iv1ontana, it would be found in 
time. He said nothing has been done about reclaiming water, 
that the "work to date is diagnostic and not prescriptive. 
The graduate academic program at r·1SU is currently placing 
all of its students. He said part of the reason is the 
research opportunity in the only program of its kind in 
the country, but state funding must be added to keep up 
that effort. 

Dr. Druce Carpenter, President of Eastern Montana College, 
presented written testimony (Exhibit 10). 

Hike Fitzgerald of the Montana Trade Commission supported 
the bill stating that it is important for Montana to look 
for markets for coal in the shrinking national and inter
national markets. He need research to improve tlle quality 
of Montana's product, he said. He also addressed the future 
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studies portion of the bill saying that it is a legitimate 
need and should not be viewed as a tacked on item. He 
urged the committee to recognize the new spirit of working 
cooperation among the university system, private industry 
and state government and to take advantage of that to 
implement SB 21. 

Dr. Bill Tietz, President of MSU, spoke in favor of SB 21. 

Pat Wilson, Montco/Thermal Energy, said they have looked for 
a long time at the need to earmark coal tax revenue for coal 
research instead of always using the money for unrelated 
research efforts. 

OPPONEiJTS 

Jeanne Sourgney representing i.~ort.i1ern Plains Resource Council 
spoke against SB 21. ~·1s. Sourgney addressed two concerns: 
First, she questioned the removal of money from the general 
fund to benefit a single industry. Second, she said NPRC 
has philosophical problems with support of a bill which 
would serve to increase the coal mined in £..lontana. 

Senator Pat Goodover, Senate District 20, also spoke in 
opposition. He felt the severance tax should be reduced 
to reduce the cost of Montana coal and make it competitive 
right now rather than used to do more research. 

Questions from the comraittee were called for. 

Senator McCallum asked for the percentage of moisture content 
in £.lantana coal. Dr. Berg said that it is about 15%, which 
is significantly increasing the cost of transportation of 
Nontana coal. 

Senator Severson asked why drying coal was difficult. Dr. 
Hays said that it is difficult to dry a cor~ustible product 
and pointed out that coal changes structurally when dried. 
Dr. Berg said that dried coal has the consistency of talcum 
powder and cannot be shipped, plus the large surface area 
causes quick reabsorption of moisture. The briquet developed 
at MSU has apparently solved some of those problems. 

Senator Towe asked about the cost of briquets and Dr. Berg 
said that the increased BTU content of the briquet offset 
the cost of making it. 

Senator Halligan asked if the Governor's office had any input 
on the bill. Senator Towe said that coal research is supported 
by the Governor, who is looking for $800,000 to spend in this 
bienium for coal research. He did not know if the Governor 
supported this particular bill. • 



Page 5 January 9, 1985 

Senator Hirsch asked if the bill addresses the type of 
research discussed in corrunittee, citing page 4, lines 5-8 
in the bill. Senator Towe agreed that some things may need 
to be specifically amended into the bill. 

Senator McCallum asked about the use of powdered coal in 
gasoline. Dr. Berg answered that it had been done, but 
that coal was tough in an internal combustion engine. 

Senator Eck asked a~out the relationship between research 
funding and specific research directions given by the legis
lature. Commissioner Dayton said tilat to grant research 
dollars for study of a particular area seemed to be a 
proper for the legislature. He said the specific need 
of the university system is for continuity of research 
funding. 

Senator Towe closed the hearing on SB 21 by saying that there 
vJ'ere many other names that would be added to the bill and that 
for years he had hoped there was another way to get this job 
done; but that, seeing none, he encouraged passage of SB 21. 

Vice Chairman Mazurek adjourned the meeting at 10 am. 

Chairman 
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EXHIBIT 1 -- SB 21 



Amounts credited to the Coal Research and Development Account 

in the State Special Revenue Fund - from the general fund of 

Coal Severance Tax collections. (All amounts in millions of $) 

1987-1988 1990 

1. 9734999 3.9469999 

Coal Research and Development Account Breakdowns 

1987-1988 1990 

2/5 to Science and Technology 
Development Board .7893998 1. 5787998 

2/5 to Montana Coal Laboratory .7893998 1.5787998 

1/5 to Center for Future Studies 
at Eastern Hontana College 
within the Montana University 
System .3946999 .7893999 

EXHIBIT 2 -- SB 21 



/ 
J 

M
on

ta
n

a 
n

ee
d

s 
co

al
 

m
ar

ke
t 
r
e
s
e
a
r
c
~
 p

i-a
n 

I'.
~ 

F
u

n
d

in
g

 f
ro

m
 c

o
al

 s
ev

er
an

ce
 t

ax
 f

u
n

d
 

M
on

ta
na

 h
as

 n
ea

rl
y 

25
 p

er
ce

nt
 o

f 
th

e 
na

ti
on

's
 c

oa
l 

su
pp

ly
 a

nd
 n

ea
rl

y 
10

 p
er

ce
nt

 o
f t

he
 w

or
ld

's
 c

oa
l s

up
pl

y.
 

M
on

ta
na

 c
ol

le
ct

s 
ne

ar
ly

 $
10

0 
m

ill
io

n 
in

 s
ev

er
an

ce
 

ta
xe

s 
an

d 
$1

3 
m

ill
io

n 
in

 g
ro

ss
 p

ro
ce

ed
s 

ta
xe

s 
ea

ch
 y

ea
r o

n 
co

al
. M

on
ta

na
 d

oe
s 

no
t, 

ho
w

ev
er

, f
un

d 
an

y 
re

se
ar

ch
 o

n 
th

e 
im

pr
ov

em
en

t o
r 

us
e 

of
 c

oa
l a

nd
 a

im
os

t 
no

th
in

g 
on

 t
he

 lo


ca
ti

on
 a

nd
 c

ha
ra

ct
er

iz
at

io
n 

of
 c

oa
l. 

O
th

er
 s

ta
te

s 
do

. 
Il

lin
oi

s 
re

ce
nt

ly
 a

pp
ro

pr
ia

te
d 

$5
5 

m
ill

io
n 

fo
r 

co
al

 r
e

se
ar

ch
. T

he
 A

lb
er

ta
 R

es
ea

rc
h 

C
ou

nc
il 

ha
s 

on
e 

of
 th

e 
be

st
 

m
in

er
al

 r
es

ea
rc

h 
pr

og
ra

m
s 

in
 t

he
 w

or
ld

. 
A

ft
er

 t
he

 f
ed


er

al
 c

oa
l 

re
se

ar
ch

 c
en

te
rs

 in
 G

ra
nd

 F
or

ks
, 

N
.D

., 
an

d 
La


ra

m
ie

, W
yo

., 
ar

e 
tu

rn
ed

 o
ve

r 
to

 th
os

e 
tw

o 
st

at
es

, e
ve

n 
ou

r 
ne

ig
hb

or
in

g 
st

at
es

 w
il

l 
ha

ve
 s

ig
ni

fi
ca

nt
 r

es
ea

rc
h 

pr
o

gr
am

s 
in

 c
oa

l. 
A

ll 
of

 t
he

 r
es

ea
rc

h 
-

pr
im

ar
ly

 in
 l

oc
at

in
g 

an
d 

ch
ar


ac

te
ri

zi
ng

 t
he

 c
oa

l -
th

at
 h

as
 b

ee
n 

do
ne

 in
 M

on
ta

na
 h

as
 

be
en

 f
un

de
d 

by
 t

he
 f

ed
er

al
 g

ov
er

nm
en

l T
he

 f
ed

s 
re

qu
ir

e 
a 

5 
pe

rc
en

t 
m

at
ch

 f
or

 t
hi

s 
re

se
ar

ch
, 

an
d 

on
ce

 a
 $

55
,0

00
 

gr
an

t 
fo

r 
lo

ca
ti

on
 a

nd
 c

ha
ra

ct
er

iz
at

io
n 

of
 c

oa
l 

on
 s

ta
te

 
la

nd
s 

w
as

 m
ad

e.
 N

ow
, 

ho
w

ev
er

, t
he

 g
ra

nt
 h

as
 b

ee
n 

co
m


pl

et
ed

, 
an

d 
th

e 
fe

de
ra

l 
fu

nd
s 

ha
ve

 a
ll 

bu
t 

dr
ie

d 
up

, 
an

d 
M

on
ta

na
 h

as
 v

ir
tu

al
ly

 n
o 

co
al

 r
es

ea
rc

h.
 

I 
su

gg
es

t 
th

e 
ti

m
e 

ha
s 

co
m

e 
to

 s
et

 a
si

de
 s

om
e 

co
al

 
ta

x 
m

on
ey

 f
or

 c
oa

l r
es

ea
rc

h.
 F

ur
th

er
, I

 s
ug

ge
st

 5
 p

er
ce

nt
 

or
 a

bo
ut

 $
5 

m
ill

io
n 

pe
r 

ye
ar

 b
e 

ea
nn

ar
ke

d 
fo

r 
th

is
 p

ur


po
se

 o
ut

 o
f 

th
e 

G
en

er
al

 F
\l!

Id
 p

or
tio

n 
of

 t
he

 c
oa

l 
ta

x 
pi

e,
 

re
du

ci
ng

 t
he

 G
en

er
al

 F
un

d 
po

rt
io

n 
to

 1
4 

pe
rc

en
t 

(t
h

is
 

G
u

e
st

 C
o

lu
D

ln
is

t 

T
h

o
m

a
s 

T
o

w
e
 

am
ou

nt
 w

il
l 

be
 m

or
e 

th
an

 m
ad

e 
up

 b
y 

th
e 

in
cr

ea
se

 in
 t

he
 

in
te

re
st

 in
co

m
e 

fr
om

 t
he

 C
oa

l T
ax

 T
ru

st
).

 A
ls

o,
 w

e 
co

ul
d 

ob
ta

in
 s

om
e 

ad
di

ti
on

al
 fu

nd
s 

(1
) 

fr
om

 th
e 

in
te

re
st

 in
co

m
e 

of
 t

he
 R

es
ou

rc
e 

In
de

m
ni

ty
 T

ru
st

 F
un

d 
an

d 
(2

) 
fr

om
 t

he
 

E
co

no
m

ic
 D

ev
el

op
m

en
t 

F
un

d 
(a

 p
or

ti
on

 o
f 

th
e 

in
te

re
st

 
in

co
m

e 
fr

om
 t

he
 C

oa
l T

ax
 T

ru
st

 a
s 

es
ta

bl
is

he
d 

by
 I

ni
ti

a-
ti

ve
 9

5)
. 

. 
T

hi
s 

re
se

ar
ch

 s
ho

ul
d 

be
 o

f 
se

ve
ra

l 
di

ff
er

en
t 

ty
pe

s.
 

F
ir

st
, w

e 
sh

ou
ld

 c
on

ti
nu

e 
th

e 
di

sc
ov

er
y 

an
d 

ch
ar

ac
te

ri
za


ti

on
 r

es
ea

rc
h 

co
m

m
en

ce
d 

by
 f

ed
er

al
 f

un
di

ng
. 

A
lth

ou
gh

 
th

e 
co

al
 i

n
 t

he
 

F
o

rt
 U

ni
on

 
fo

rm
at

io
n 

is
 

fa
ir

ly
 

w
el

l 
m

ap
pe

d,
 m

uc
h 

re
m

ai
ns

 to
 b

e 
do

ne
 in

 th
e 

re
st

 o
f t

he
 s

ta
te

. 
Se

co
nd

, m
uc

h 
ca

n 
be

 a
cc

om
pl

is
he

d 
by

 r
es

ea
rc

h 
in

to
 

th
e 

pr
oc

es
si

ng
 o

f 
c
o

a
l-

co
al

 b
en

ef
ic

ia
ti

on
. V

ic
 D

e 
Jo

ng
, 

as
si

st
an

t g
en

er
al

 m
an

ag
er

, M
ou

nt
ai

n 
S

ta
te

s 
E

ne
rg

y,
 s

al
d'

 
th

at
 i

f 
w

e 
ar

e 
se

ri
ou

s 
ab

ou
t 

m
ar

ke
ti

ng
 c

oa
l, 

im
pr

ov
in

g 
th

e 
qu

al
lt

y 
of

 t
he

 c
oa

l 
is

 t
he

 b
es

t 
lo

ng
-t

er
m

 a
pp

ro
ac

h 
to

 
m

ak
in

g 
th

e 
co

al
 m

or
e 

de
si

ra
bl

e 
an

d 
sa

le
ab

le
. D

ec
re

as
in

g 

'-
. 

lh
e 

pr
k(

! 
S

U
l'l

1 
ns

 b
y 

re
du

ci
ng

 t
he

 p
I 

'1
(lu

cU
on

 c
os

Lc
; o

r 
th

e 
co

ni
 t

nx
 I

s 
(ln

ly
 n

 s
ho

rt
·t

er
m

 s
ol

ut
 '

II
I,

 
ac

co
rd

in
g 

to
 J

)e
 

Jo
ng

. M
uc

h 
ca

n 
be

 d
on

e 
to

 i
m

pr
ov

e 
th

e 
qu

al
ity

 o
f 

th
e 

co
al

, 
if

 it
 c

an
 b

e 
m

ad
e 

ec
on

om
ic

al
ly

 f
ea

si
bl

e.
 T

he
 c

oa
l c

ou
ld

 b
e 

cl
ea

ne
d,

 th
e 

as
h 

co
nt

en
t r

ed
uc

ed
, t

he
 s

od
iu

m
 r

em
ov

ed
 o

r 
ot

he
r 

im
pu

ri
ti

es
 r

em
ov

ed
. 

A
ls

o,
 

th
e 

m
oi

st
ur

e 
co

nt
en

t 
co

ul
d 

be
 r

ed
uc

ed
. I

f 
th

e 
co

al
 c

ou
ld

 b
e 

dr
ie

d,
 th

e 
B

TU
 c

on


te
nt

 a
nd

 q
ua

lit
y 

of
 c

oa
l 

w
ou

ld
 b

e 
gr

ea
tl

y 
en

ha
nc

ed
 b

e
ca

us
e 

th
e 

m
oi

st
ur

e 
is

 v
er

y 
he

av
y.

 
T

hi
rd

, a
 t

re
m

en
do

us
 p

ot
en

ti
al

 f
or

 d
is

co
ve

ry
 o

f 
ot

he
r 

us
es

 o
f 

co
al

 e
xi

st
s.

 C
oa

l 
ha

s 
m

an
y 

of
 t

he
 s

am
e 

ch
em

ic
al

 
pr

op
er

ti
es

 a
s 

pe
tr

ol
eu

m
 w

hi
ch

 h
as

 p
ro

du
ce

d 
pr

od
uc

ts
 

ra
ng

in
g 

fr
om

 p
la

st
ic

s 
an

d 
po

ly
es

te
r 

cl
ot

hi
ng

 to
 p

ha
nn

a
ce

ut
ic

aI
s.

 T
he

re
 is

 a
ls

o 
th

e 
po

ss
ib

ili
ty

 o
f 

ga
si

fi
ca

ti
on

 a
nd

 
liq

ui
fi

ca
tio

n,
 a

lth
ou

gh
 w

e 
pr

ob
ab

ly
 s

ho
ul

d 
le

av
e 

th
is

 r
e

se
ar

ch
 to

 o
th

er
s.

 
Fi

na
lly

, w
e 

sh
ou

ld
 d

ev
ot

e 
so

m
e 

re
se

ar
ch

 fu
nd

s 
to

 th
e 

co
nt

in
ua

tio
n 

of
 r

es
ea

rc
h 

on
 c

oa
l 

re
cl

am
at

io
n.

 t
he

 e
U

ec
ts

 
of

 m
in

in
g 

on
 g

ro
un

d 
w

at
er

 a
nd

 t
he

 f
ur

th
er

 p
er

fe
ct

in
g 

of
 

ai
r 

po
llu

tio
n 

co
nt

ro
l. 

S
us

ta
in

ed
 r

ec
la

m
at

io
n 

su
ff

ic
ie

nt
 t

o 
w

ar
ra

nt
 b

on
d 

re
le

as
e 

ha
s 

no
t y

et
 b

ee
n 

es
ta

bl
is

he
d.

 
T

he
re

 i
s 

en
ou

gh
 c

oa
l. 

U
nl

es
s 

pr
od

uc
ti

on
 in

 M
on

ta
na

 
in

cr
ea

se
s 

su
bs

ta
nt

ia
ll

y,
 i
t 

sh
ou

ld
 l

as
t 

fo
r 

1,
00

0 
ye

ar
s.

 W
e 

ha
ve

 e
xc

el
le

nt
 s

ta
te

 la
w

s 
pr

ot
ec

ti
ng

 th
e 

en
vi

ro
nm

en
t, 

th
e 

w
or

ke
rs

 a
nd

 t
he

 c
ol

le
ct

io
n 

of
 a

n 
ad

eq
ua

te
 ta

x.
 S

o 
lo

ng
 a

s 
th

es
e 

la
w

s 
ar

e 
no

t 
co

m
pr

om
is

ed
, 

w
e 

sh
ou

ld
 n

ot
 f

ea
r 

gr
ea

te
r 

m
in

in
g.

 I
f t

he
 r

es
ea

rc
h 

en
co

ur
ag

es
 g

re
at

er
 u

se
 o

f 
• 

co
al

 t
o 

be
ne

fi
t 

m
an

ki
nd

 a
nd

 p
ro

vi
de

d 
th

e 
co

al
 I

s 
no

t 
m

in
ed

 j
us

t f
or

 t
he

 s
ak

e 
of

 m
in

in
g,

 i
t 

co
ul

d 
be

 v
er

y 
be

ne
fi


ci

al
 to

 th
e 

st
at

e.
 N

ot
 o

nl
y 

w
ou

ld
 i

t p
ro

vi
de

 e
m

pl
oy

m
en

t i
n 

m
in

in
g,

 b
ut

 i
t 

w
ou

ld
 a

ls
o 

lik
el

y 
br

in
g 

a 
g

re
at

 n
um

be
r 

of
 

ad
di

tio
na

l s
m

al
l i

nd
us

tr
ie

s 
th

at
 n

ee
d 

to
 lo

ca
te

 n
ea

r w
he

re
 

th
e 

re
se

ar
ch

 is
 ta

ki
ng

 p
la

ce
. 

U
 a

ls
o 

w
ou

ld
 g

iv
e 

th
e 

m
in

in
g 

co
m

pa
ni

es
 a

 f
ee

lin
g 

th
at

 t
he

y 
ar

e 
re

ce
iv

in
g 

so
m

et
hi

ng
 m

or
e 

fo
r 

th
e 

se
ve

ra
l 

ta
xe

s 
th

ey
 p

ay
. 

P
er

ha
ps

 th
en

 t
he

y 
w

ou
ld

 n
ot

 b
e 

so
 q

ul
ck

 
to

 a
dv

oc
at

e 
re

du
ci

ng
 t.

he
 le

ve
l o

f t
he

 ta
x.

 

T
h

o
m

a
s 

T
o

w
e

. 
w

h
o

 s
e

rv
e

s 
in

 t
h

e
 s

ta
te

 S
e

n
a

te
, 

is
 

p
ra

ct
ic

in
g

 a
tt

o
rn

e
y 

in
 B

ill
in

g
s.

 T
h

is
 i

s 
th

e
 f

ir
st

 o
f 

tw
o

 
a

rt
ic

le
s 

h
e

 h
a

s 
w

ri
tt

e
n

 o
n

 h
is

 p
ro

p
o

sa
l.

 T
h

e
 n

e
xt

 a
d


d

re
ss

e
s 

th
e

 q
u

e
st

io
n

 o
f 

w
h

a
t 

ro
le

 E
a

st
e

rn
 M

o
n

ta
n

a
 

C
o

lle
g

e
 s

h
o

u
ld

 p
la

y 
in

 t
h

e
 p

iA
n 

-
th

e
 e

d
it

o
r.

 

.'
 

E
X

H
IB

IT
 

3 
-
-

SB
 

2
1

 

9 
Ja

n
u

a
ry

 
1

9
8

5
 

'" 



EM
C

 research
 cen

ter 
w

o
u

ld
 stu

d
y fu

tu
re

 
See.~i n

g
 cl u

es as· to
 vyh

at lies ah
e.ad

 
.... '.;" 

C
oal tax research, research

 into w
here to find the 

coal. how
 to

 im
prove the quality of the coal. how

 to de
velop o

th
er coal products and how

 to im
prove coal 

m
in

e reclam
ation, is appropriate from

 coal tax reve
nue. In fact, in view

 of w
hat is being done in Illinois, 

N
orth D

akota, W
yom

ing and o
th

er states, it is long 
overdue. 

If w
e tak

e 5 p
ercen

t from
 the coal tax allocation, 

w
e w

ould have approxim
ately $5 m

illion p
er year. T

his 
could be very beneficial to the M

ontana econom
y and 

w
ould not require us to com

prom
ise our environm

ental 
protections, labor law

s o
r coal tax. 

. 
W

hat role w
ould E

M
C

 play in all this? A
 single cen

.e
r w

ould probably not be as efficient o
r as appropriate 

as 
a 

num
ber 

of 
independent 

research
 

p
ro

jects 
in 

cooperation 
w

ith 
existing 

personnel 
an

d
 

program
s. 

S
om

e coal research
 has been done in the p

ast at M
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tan
a T

ech in B
utte, and therefore to avoid duplication, 

all b
u

t the m
ore scientific aspects of alternative prod

u
cts developm

ent, reclam
ation research

 and pollution 
control research should 

be 
done 

at B
ulle. T

he rest 
should be done at M

ontana S
tate U

niveristy in
 B

oze
m

an
 w

hich already has som
e of the scientific activity. 

T
hus, even though the coal is in eastern

 M
ontana, 

E
M

C
 ap

p
ears to be left out. 

I suggest th
at another type of research is needed. 

O
ne thing w

e have established w
ith U

le coal tax is the 
n

eed
 to look to th

e future. W
e set 50 perccnt u( the tax 

aside in a tru
st fund for the future. i\nutlll'r 10 percent 

g
o

es into an educatJon trust fund (ur the (ulure; ZY,z per
cen

t goes into a P
ark

s nnd C
ultural 'I'l1Ist V
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future. T
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tail end im
pacts th

at w
ill occur after the coal is gone as 

w
ell as front end im

pacts. C
ounty land planning, alter, 

native energy research
 and library support a

lso
 sug, 

g
ests a concern about the future. Indeed, w

e should be 
planning for w

h
atev

er is necessary to take care of the 
future problem

s caused by coal developm
ent. 

W
e should sel aside a portion -

I suggest one-fm
h 

-
of our coal research

 funds for study and research
 

about the future. T
h

ere is a fairly w
ell developed area 

of study and research
 called F

utures S
tudies. A

 cen
ter 

for F
u

tu
re Studie::; should be created

 at E
astern

 M
on
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a C

ollege. 
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here are som
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hat W
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c like 
10, 20 o

r 50 yelll's In the (utur!!. B
ecause u( their w

urk, 
o

th
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provem
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m

unity centerS
. W
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 be certain w

hat U
le 

future w
ill bring, ideas and suggestions from

 those w
ho 

have spent m
ore tim

e on the subject than the rest of us 
could definitely be beneficial 
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for m
ore inform

ation about the future. If the M
ontana 

P
o

w
er C

om
pany had had b

etter inform
ation about the 

electrical dem
ands for the m

id-'80s w
hen they planned 

C
olstrip 3 and 4 in the m
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b
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is regard, it w

ould 
fit in w

ell w
ith the business school at E

M
C

. 
F

urther, there is room
 for a g

reat deal of cross-C
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 C
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Montana Mining and Mineral Resources Research Institute 
Montana College of Mineral Science and Technology 

Mr. Chairman: 

Butte. Montana 59701 

(406) 792-8321 

Testimony Presented To The 
TAXATION COMMITTEE 

in Support of S.B. 21 
January 9, 1985 
Helena, Montana 

SUMMARY 

The coal industry is an important part of the economic framework 
of the state. 

Our ability to market coal in the future can be positively 
influenced by research to upgrade the chemical and thermal quality 
of our low-rank coal resources. 

Coal research can lead to 
product, more economical 
reclamation practice. 

expanded marketing of an 
production, and improved 

improved 
mine-land 

Research helps diversify our coal products and lends stability to 
a major mineral industry subject to cyclic supply and demand. 
Stability lessens socioeconomic impacts from coal production and 
contributes to a more predictable revenue base. 

and should be prepared to meet the 
being mounted in other coal-producing 

Technology applied to improving coal 
dislocations in coal marketing patterns 

Montana must recognize 
technological challenge 
regions in North America. 
quality can generate major 
for western coal-producing states. 

I respectfully ask your support in developing an effective and 
continuing coal research program which will benefit all Montanans. 

Edward C. Bingler 
State Geologist 

EXHIBIT 5 -- SB 21 

9 January 1985 
A Title III Institute established by the Surface Mining ContrOl and ReClamation Act of 1971 



A COAL RESEARCH AND DEVELOPMENT 
PROGRAM FOR MONTANA 

A coal science and engineering research program that supports 
long-term stability and reasonable growth of this major 
mineral-fuels industry in Montana must have as its primary goal 
the improvement of our competitive position in coal 
characterization and coal preparation. 

Coal characterization refers to the distribution and quality 
factors of our coal resources. It includes the systematic 
determination of chemical and physical characteristics of major 
Montana coal resources, and results in the identification and 
inventory of regional and local trends in primary coal properties, 
such as rank, Btu content, ash constituents, oxides of sulfur and 
nitrogen, and trace metals. 

The technology required to advance our knowledge of coal 
characterization includes: 

High quality and specialized chemical and microscopic 
analysis of representative coal samples from the 
Montana resource base. 

- Delineation of the distribution of mineable coal 
geographically and geologically in our major coal 
fields and coal regions. 

Generate an automated data processing system for 
selective storage and retrieval of identified and 
inventoried coal characteristics. 

A modern inventory of coal characteristics would provide a readily 
available and much needed data base for the development of 
processing technology and the identification of potential 
production or use problems related to coal contaminants. The 
development of modern processing research requires detailed and 
well-documented quantitative information on the physical and 
chemical properties of coal. An effective inventory reduces the 
time required to develop new processing technology. Also, Montana 
has already recorded lost coal production because of contamination 
problems related to metals, such as sodium. Trace metal 
distribution and oxides of sulfur and nitrogen are of critical 
importance in determining the end use of Montana coal, and thereby 
its marketability. 

A coal characterization program requires staffing by coal 
petrologists, coal geologists, and stratigraphers plus operational 
support in the form of analytical data and drilling for effective 
sample gathering. A comparable program, previously supported in 
Montana by the federal government, was funded at approximately 
$500,000 per year. An effective base program should be funded at 
approximately $600,000 per year to support all of the elements 
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described above and should be predicated upon a continuing effort 
that develops an expanding and effective data base. 

Coal processing converts or upgrades mined coal in order to 
improve its chemical and/or thermal quality. Such beneficiation 
refers to low-cost physical and chemical conversion of coal 
that results in substantial quality improvements. It does not 
include coal conversion technologies, such as coal gasification 
and coal liquification. New improved processing technology will 
preserve and expand coal markets by decreasing already relatively 
low levels of chemically deleterious materials generated during 
coal burning and by improving the thermal content of very large, 
low-grade lignite deposits in Montana. 

Because the nature of western coal is fundamentally different from 
eastern coal resources (geologic age, chemistry, mode of origin, 
physical makeup, and so forth), Montana research initiatives 
should focus on the specific economic opportunities for upgrading 
western coal and lignite, such as: 

- Improve and expand the technology of separating 
physically bound mineral ash constituents in 
subbituminous coal and lignite. 

- Develop new technologies specifically aimed at 
economically removing organically-bound sulfur species 
from subbituminous coal and lignite. 

- Expand our knowledge and develop innovative 
technologies for thermal upgrading of low-rank coal 
resources, such as eastern Montana lignite, through a 
program that goes beyond conventional drying 
technology. 

Research projects funded at from $150,000 to $250,000 per year 
would support basic research for engineering development in coal 
processing. Engineering projects at $500,000 to $1,000,000 per 
year can lead directly to industrial development and pilot plant 
demonstration projects. State support in this area would 
encourage investment by the private sector and a contribution of 
applicable federal funds to demonstration projects in coal 
cleaning and thermal upgrading. 

THE TECHNOLOGICAL WAR FOR SUPREMACY IN COAL MARKETING 

Future coal marketing will be strongly influenced by coal research 
and technology development. 

The state of Illinois has launched a massive, multi-million dollar 
research effort in coal characterization, coal preparation, coal 
conversion, and coal utilization aimed at removing impurities and 
developing new uses for high-sulfur bituminous coal. In 1983, the 
state of Illinois appropriated $1.6 million from utility revenues 
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to the University of Southern Illinois at Carbondale and the 
Illinois Geological Survey for coal research. In the same year, 
the University of Southern Illinois received $1.5 million for coal 
research and to operate DOE's coal technology laboratory at 
Carterville, Illinois. 

Continuing concern over acid precipitation has prompted 
congressional interest in massive technology programs like those 
proposed in Senate Bill 1925 introduced by Senator Byrd of West 
Virginia. That bill proposed a national coal science, technology, 
and engineering development program that will result in "increased 
coal use ..•••. consistent with the nation's environmental goals." 
This massive five-year program, with a recommended appropriation 
of $775 million, will focus on supporting coal research and 
engineering development for processing and improving the quality 
of eastern high-sulfur coal. This program would be administered 
by the Department of Energy and would support research at 
universities and DOE's Energy Technology Centers. These federal 
research centers have had a long history of research programs in 
cleaning, conversion, and utilization of high-sulfur coal from the 
eastern United States. 

The Province of Alberta has long been committed to a comprehensive 
coal research program. The Province has enormous reserves of 
bituminous and subbituminous coal and lignite; recoverable 
reserves have recently been estimated at 819 billion tons, much of 
which is low-rank coal and lignite. These large reserves have 
prompted intensive efforts by the staff of the Alberta Coal Mining 
Research Center to develop coal drying and processing technology 
for application to Plains coals. This year that agency will move 
into a new $20 million facility dedicated to coal research. 
Alberta's aim is to develop an improved product and expand their 
share of the thermal coal market in Europe, the Pacific Rim, and 
within Canada. 

FUNDING A MAJOR MONTANA COAL RESEARCH PROGRAM 

Montana can develop a successful and continuing coal research and 
technology development program if the legislature is able to 
provide significant levels of funding through a constructive and 
sustaining appropriation formula. This funding mechanism should 
reflect the essential ingredients cited below for building and 
maintaining a responsive and effective research enterprise. 

- Initial funding levels should be at relatively high 
levels to provide necessary research equipment, 
full-time salaries for investigators, and to meet the 
relatively high acquisition costs for field sampling 
and analytical data. 
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- Continuing support should be at levels sufficient to 
maintain staff size adequate for substantial progress 
in scientific programs. This requires groups large 
enough to interact on research projects and achieve 
"critical mass" interaction and enhanced research 
productivity. 

- Continuing funds should be at levels adequate to 
insure significant support to attract funds from the 
private sector or from the federal research agencies 
with the proviso that matching should never become an 
exercise that drives the research groups to near total 
dependence on non-state funds for effective coal 
research. 

- The funding source or sources should be related to 
state revenue directly derived from coal production. 
Research support that is in some way directly related 
to mineral production for a commodity like coal is a 
rational and logical relationship that motivates the 
research community to perform relevant applied 
research through increased private sector interest. 
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JANUARY 9, 1985 
HELENA, MONTANA 

HENRY MCCLERNAN 
ACTING DIRECTOR 

MONTANA BUREAU OF MINES AND GEOLOGY 
MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY 

I want to thank you for the opportunity to comment on Senate Bill 21, 
particularly that part addressing coal research by the proposed Montana Coal 
Laboratory within the Montana University System. 

The Bureau of Mines and Geology, a department of Montana Tech, has been 
involved in coal studies since 1966 primarily in carry"ing out contracts with the 
Fede ral Government to determine both the quantity and quaHty of Montana coal. 
The Bureau is the public agency within the University System with a legislative 
charge to study the economic mineral resources of the State. 

As I mentioned above, most of the coal research carried out by the Bureau of 
Mines and ~eology was supported by the Federal Government. Much of this work 
dealt with determining how much coal is in Eastern Montana, how thick and how 
many seams there are, and how deep the coal is below the surface. The Bureau's 
ear ly work also focused on the character of the coal - that is answering the 
question: How good is Montana's coal compared to the then traditiocal coal 
sources of the Eastern United States? Although the coal characterization aspect 
of the work was relatively scanty, that research determined the thermal quality 
was acceptable and the ash and sulfur content was low enough to also be 
acceptable for use in coal fired generators. 

Montana's coal is presently being mined because of an increase in electrical 
demand primarily in the Eastern and Midwestern United States and also because 
using Montana coal enables the utilities to comply with state and federal 
emission regulations. In effect, l10ntana coal captured a segment of the coal 
market away from the traditional coal producers of twenty years ago. In recent 
years, states that have traditionally produced coal and have seen their markets 
eroded by western coal producers are aggressively pursuing recapture of those 

EXHIBIT 6 -- SB 21 

9 January 1985 

THE BUREAU Of MINES AND ~EOLOGV WAS ESTABLISHED BV LAW IN 1919 AS A DEPARTMENT OF MONTANA COllEGE OF MINERAL SCIENCE AND TECHNOLOGY. TO PROMOTE 
EffiCIENT DEVElOPMENT OF 1II\ONTANA'S MINERAL RESOURCES BY GATHERING AND PUBLISHING INFORMA TlON ON THE GEOLOGY, TOPOGRAPHY. AND MltlERAL DEPOSITS OF THE 
~, STA TE. INCLUDING MET "1.5. NON·MET ALS. COAL. OIL. GAS. AND UNDERGROUND WATER SUPPL V 



markets through research efforts aimed at determining which of their coal seams 
are of the highest quality, that is, they are doing coal characterization. These 
states arc also actively engaged in processing research aimed at removing the 
deleterious components, mainly sulfur, contJined within their coal and alsu are 
examining alternative uses and derivative products. 

I woul-d encourage passage of this bill as a means for Montana to both 
protect and potentially expand its coal markets ;wd thus protect the jobs and the 
tax revenue generated by coal mining. 

The Bureau of Mines and Geology, as I said, was established as a department 
of the College to conduct studies aimed at fllrthering the economic development of 
Montana's mineral resources and has heen doing so at n scale dictated by 
avai lable financial resources. Consistent with this, both the Bureau of Mines 
and Geology and the College have recognized the need for coal research studies 
and most recently have pursued additional resources to address this need. For 
the 1985 Legislative Session, the Board of Regents concurred with this perceived 
need by approved budget modification requests for both the Bureau and the 
College. A copy of the Bureau request is attached. 

Montana Tech has within its role and scope the responsibility for conducting 
research in mineral resource development in addition to its educational role. It 
is important to note the language of the bill specifying duties of the 
laboratory: To "sponsor research" concerned with clliiracterization, production, 
processing, marketing, and use of Montana coal. It. is my impression that this 
language provides for research to be performed by allY cnt ity wiLh demons l rated 
expertise and capability. 

The Bureau of Mines and Geology is nctivC'ly pllrsuing COAl rescnrch, alheit 
on a small scale, at the present time. One cooperative agreement with the u.S. 
Geological Survey has recently been completed; another on coal characterization 
wi II start in February at a much reduced scale than originally ancicipated. 
S~iil anoth~r cooperative program, also with the U.S. Geological Survey, aimed at 
e,)llectini existing datB on Montana coal resources is in progress despite 
cutbacks at the Federal level. With these cuthacks in research funding at the 
Federal level, it becomes more important to initiate coal research at the State 
level. 

I believe that research focused on the economic development of Montana coal 
should be implemented and I see Senate Hill Number 21 as a menns of doing this 
work. Thank you. 
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Since the mid-1970's, the Montana coal industry has been a significant element 
I in the state's mineral-based econOOly. Average annual production of nearly 30 million 
. tons per year of low sulfur, subbituminous coal provides nearly $90 million annually 
I in severance taxes, several thousand jobs, and si~lnificant capital investment. 

i 
I 
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Increased concern over coal use as a factor in acid preCipitation, and the 
intensifying n:,search and technology development. programs in f'Clst('rn coal-producing 
states, are increasing demand for information on the quality and distribution of 
Montana coal resources. Coal quality investigations provide quantitative measures of 
thermal quality, ash and sulfur content, presence of metal species, identity and 
distribution of maceral canponents and other measures critical to assessing end use 
or appropriate beneficiaticn processes. If t10ntana coa"1 producers are to meet the 
technological challenge posed by intensive research and development programs in other 
coal-producing states, and avoid further market erosion of current production, it is 
essential that critical research in coal characterization be expanded. A modern 
inventory of the quality characteristics of coal resources in each of our major coal 
basins can pave the way for realizing new market ddvantages and expanding existing 
markets for coal sales. 

This program modification would provide two staff coal geologists to begin 
systematic coal quality investigations. Operating funds would support the collection 
of subsurface coal samples by core drilling and the completion of diagnostic coal 
chemical analyses. Results of these investigations will be published as definitive 
profileS of coal characteristics including the distribution, by coal seam and area, 
of critica1 quality factors essential to any effort to expand use through 
technologica.l innovation. 

BUDGET R~2lJES'I' 

FY 86 FY 87 TOTAL --- ---
ersonal Services 

FTE 2.0 2.0 2.0 
Salaries & Benefits $71,700 $71,700 $143,400 

~ons 
35,500 35,500 71,000 

6,500 6,500 ----- ---- --'-
TALS $113,700 $107,200 $220,900 
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I want to thank the Chairman and Committee members for the opportunity to 
comment on Senate Bill Number 21. My comments are related to the portion of the 
Bi 11 which provides funding for a Montana coal laboratory within the Montana 
University System. 

It is proposed that the Montana coal laborator.y sponsor research in the 
characterization, production, processing, marketing, and use of Montana coal and 
derivative products. Montana Tech favors the creation of a Montana coal 
laboratory and expanded coal research with a portion of the funds provided by the 
State of Montana. Montana Tech also believes the Montana coal laboratory should 
be within the University System and the University System has facilities, 
expertise, and research capabilities for a coal laboratory. 

The importance of the coal industry to Montana can not be overstated. It is 
important to our social welfare, as well as our economic well being. Power 
generated using coal provides electricity for our schools, hospitals, street 
lights, and homes; for our ranches, farms, factories, mines, stores, offices, and 
other places of employment. Our social welfare, as well as our economic well 
be i ng, is greatly enhanced because of Montana coal. Economically, coal mining 
provides jobs in mining companies and related service companies. Coal taxes 
provided $83 million annually or 16% of all State of Montana taxes in 1984. I do 
not claim that there are no adverse effects hecause of coal mining, but, in 
balance, I believe coal mining has been and is good for Montana. I believe that 
the social and economic benefits to the people of Montana greatly exceed the 
adverse impacts. It is important that Montana maintains a viahle coal industry 
which provides for the needs of the people of Montana. 

EXHIBIT 7 -- SB 21 

9 January 1985 

THE MONTANA COLLEGE OF MINU1AL SCIlNCE AND TECHNOLOGY IS A UNIT OF IH~ MONTANA UNIVcHSITY SYSTEM, THE OTHER COMPONET INSTITUTIONS OF WHICH ARE 
UNIVERSITY OF MONTANA AT MISSOULA, MONTANA STATE UNIVERSITY AT BOZEMAN, WESTERN MONTANA COLLEGE AT DILLON, EASTERN MONTANA COLLEGE AT BILLINGS, AND 

NORTHERN MONTANA COLLEGE AT HAVRE 



Coal research has received considerahle attl~nt ion before Montana legislat ive 
committees. On August 10, 1984, Dr. Edward C. Bingler, Director of the Montana 
Bureau of Mines and Geology, made a comprehensive presentation on coal research 
(attached). Representatives from other units within the University System have 
provided testimony at previous hearings, as well as today. All these attest to 
the need for coal research for Montana to maintain a viable and competitive coal 
industry. 

Coal research 
University System: 
Tech. All three of 

facilities and expertise exist at three units of 
Montana State University, University of Montana, 
these institutions are engaged in coal research. 

the Montana 
and Montana 

I would like to briefly describe some of the coal research capabilities and 
programs at Montana Tech. Montana Tech was established in 1893 as the Montana 
School of Mines. Although the name has changed, Montana Tech's role and scope is 
still to educate professionals of highest quality for outstanding professional 
attainment in the mineral and energy industries and to conduct research in the 
mineral and energy fields. Presently, Montana Tech is conducting research under 
contracts that total $2.4 million. 

Dr. Henry McClernan has .iust commented on coal research at the Montana 
Bureau of Mines and Geology, a department of Montana Tech. Coal research began 
at the Bureau in 1966 and is still continuing today. 

In 1984, the Board of Regents of the Montana University System approved the 
establishment of the Center for Energy and Mineral Research at Montana Tech. The 
purpose of the Center is to develop Ill~W knowledge that supports the discovery, 
extrClction, and utilization of Montana's minerCll resources and provides 
educational and training opportunities for students, scientists, and engineers. 
The primary objective of the Center is to serve as a centralizing entity for 
diverse research programs in energy and mineral technology. 

The Center. for I~nergy and Mineral Res(~arch presently includes several coal 
research related facilities and programs, principally the federally designated 
Title III Mining and Mineral Resources Research ,~stitute, Montana Tech Research 
Center, and the Fast Neutron Activation Analysi.s Laboratory. The Montana Tech 
Research Center is a comprehensive research facility located in the Butte 
llluustrlal Park which was constrllcteu hy the NOlll;)lIa Tech Foundation wi.,~, privat0 
funds and given as a gift to Montana Tech by the Foundation in 1983. 

Montana Tech has a long history of coal research. From 1974 until 1982, MHD 
(Magnetohydrodynamics) research provided funding for coal characterization, 
drying, and preparation. This research was sponsoreu hy the U.S. Department of 
Energy with funding of about $300,000 per year. Coal research currently being 
conducted at the Montana Tech Research Center includes an approximate $300,000 
project to investigate processing technology for upgrading Eastern Montana 
I ignite. This project is solely supported by private funds and utilizes the 
faci.lities, faculty, and staff at Montana Tech. The Fast Neutron Activation 
Analysis Laboratory has received federal funding for the direct determination of 
oxygen in coals which is a means of determining COi'1l rank. Another interesting 
small project is the evaluation of coal bricks for household heating. 



With academic departments in Geophysical, Geological, Mining, Mineral 
Processing, Metallurgical, and Environmental Engineering and Engineering Science, 
Montana Tech has outstanding facilities and experienced faculty for coal 
research. This available expertise relates to coal characterization, production, 
process ing, marketing, and uses, as well as other areas 0 f the coal industry. 
The State of Montana needs to take advanlage of this expertise. 

Is there a need for coal research? You bet there is. Montana coal has to 
be produced and delivered to the customer at a lower cost. Coal mapping and 
characterization is needed. Mining lechniques need continuolls evaluation and 
improvement. Montana coals need to be processed to improve their coal quality 
before shipment. New potential coal uses, including non-burning gas, need to be 
evaluated. Coal mine land reclamation needs continued study. The effects of coal 
mining and subsequent reclamation on ground water hydrology need to be better 
understood. There is much more needed research. 

The Montana University System, through program modified requests as approved 
by the Board of Regents, will propose that the Slate of Montana strengthen coal 
research capabilities. These requests for Montana Tech include $220,900 for coal 
geology and characterization and $224,494 for coal processing research 
(attached). 

Next week, Dr. John Brower, Associate Professor of Mineral Economics, and I 
will be in Minnesota to present a paper titled "Minnesota Market for Montana 
Coal." Minnesota is lhe largest oul-of-slale market for Montana coal. We hope 
Montana coal can keep that market and possibly even expand that market. We 
believe increasing markets for Montana coal is in the hesl interest of the people 
of Montana. We need your help by supporting coal research. 
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Mr. Chairman: 

I want to thank you and the Sub-Committee for inviting me to present this 
brief review of the status of coal research in Montana. As part of my 
general review, I will also describe the research program initiatives in 
coal technology that will be presented to the 1985 Legislature by the 
Montana College of Mineral Science and Technology and the Montana Bureau of 
Mines and Geology. 

In my remarks today, I will: 

1) briefly describe what is included in the field of coal research, 

2) provide an historical perspective on coal research activity in 
Montana including the current level of research at Montana Tech/MBMG, 

3) present the key program elements of a new research initiative, and 

4) describe three policy issues which put Montana in a national 
perspective in coal research, highlight the loss of intellectual 
resources for such programs, and suggest funding sources and their 
relationship to a viable research program. 

The Fields Of Coal Research 

Research programs that lead to technological innovation related to coal are 
broad and many-faceted. So that we may have a basis for discussing 
significant research initiatives in Montana, I have outlined the various 
coal research fields where significant research is being done nationally or 
internationally and which might place Montana at an economic disadvantage if 
we do not meet the technology challenge. 

The BUTeau 01 Mines anCl Geology was established by law In 1919 as a Department 01 Montana College of Minerai SCience and Technology. to pronl< 
efficient development of Montanas minerai resources by gathering and publishing information on the geology. topography, and minerai 

t1 .. nn~ll~ 01 the state Includlnc metals. non-metals coal 011 cas. and underaround water SUDDlv. 



Likewise, the cost of research also tends to be higher in fields of 
engineering development because of the necessity for proof-of-process 
experiments from bench-scale through pilot plant development. 

Coal characterization, the detailed determination of the physical and 
chemical constituents and properties of coal, is emerging as a fundamental 
tool for successful research in many aspects of coal preparation and 
conversion. 

In light of the growing interest and demand for coal with low levels of 
impurities, potential market advantage and economic stability will hinge 
upon technological innovation in coal preparation. 

HISTORICAL PERSPECTIVE ON COAL RESEARCH IN MONTANA 

Early coal studies in Montana described the general distribution and rank of 
coal seams ex,::osed at the surface in our major coal basins. These early 
field surveys were conducted by geologists of the United States Geological 
Survey, were reconnaissance in nature, and were generally completed by 1920. 
The state of Montana did not contribute to this work except in a very minor 
and indirect way through support of those few University faculty who had a 
passing interest in coal as a part of their individual research and as they 
could obtain time away from their teaching responsibilities. 

In 1969, the first federal contract was awarded to the Montana Bureau of 
Mines and Geology to systematically investigate the quality and quantity of 
the state's coal resources on public lands. This program, which 
subsequently involved considerable drilling to identify and assess the value 
of subsurface coal seams, was supported annually by federal contracts until 
1982 when a major policy change by the Department of Interior resulted in 
cancellation of all Department of Interior contracts for field 
investigations involving drilling of coal in the western United States. In 
the last year of its operation, this program was fllnded at an average level 
of $500,000 per fiscal year. Because of a 5% state matching commitment, the 
Bureau of Mines and Geology provided $25,000 annually in state funds for 
program support. Over the 13 year life of this program, the Bureau of Mines 
and Geology completed 1,750 shallow stratigraphic testholes and 900 chemical 
analyses of coal. Project staff maintained systematic files of well logs, 
drafted the best available coal resource maps, provided a sound data base 
for reclamation research, provided information to the Department of State 
Lands on selected tracts for state-owned coal, and supplied about 90% of the 
scientific data for pre-lease evaluation of federal coal in the Fort Union 
area and the Powder River Basin. Project staff maintained proprietary files 
of private-sector drilling information and incorporated that data in their 
geologic assessments of coal resources. 

Similar geologic investigations based on field mapping without drilling were 
conducted by Bureau of ~ines and Geology staff in southeastern Montana under 
a cooperative program negotiated with the United States Geological Survey at 
an average annual level of about $80,000 per year. We have been notified 
that that program will be discontinued for all western states on September 
30,1984. 



The National Coal Resource Data System, a cooperative program between the 
United States Geological Survey and the Montana Bureau of Mines and Geology 
for entering all coal resource information into a national automated data 
system, will be continued. This program is funded at $90,000 per year. 

The MHD (Magnetohydrodynamics) program, sponsored by the Department of 
Energy beginning in the mid-seventies, supported considerable research in 
coal characterization (chemical), coal drying, and coal preparation at 
Montana Tech. The MHD research program extended from 1974 until 1982 and 
was federally funded at about $300,000 per year. Five faculty were 
supported on a part-time h11';is in addition to a numher of graduate students. 

Montana State University has been involved in coal research on liquifaction, 
catalysis, and upgrading of liquid fuel products from coal through sponsored 
research in their Department of Chemical Engineering. Dr. John Sears is 
currently conducting liquifaction studies under a $250,000 grant from the 
Department of Energy and Dr. Lloyd Berg with Phil McCandless continue to be 
involved in DOE-sponsored research on upgrading liquid products from coal. 
Their project has been funded at about $60,000 per year for the past seven 
years. 

There is no record of past coal research (exclusive of mine reclamation) 
sponsored by the private sector in Montana at significant levels or over 
sufficient periods of time to have made a major contribution to new 
knowledge. One major firm has sponsored research outside of Montana on the 
liquifaction or gasification potential of eastern Montana lignite, and 
several firms have sponsored very modest surveys or minor topical studies 
utilizing consultants. 

In 1983, Western Energy Company entered into a contract agreement with 
Montana Tech, the Bureau of Mines and Geology, and Multitech, Inc. in Butte 
to investigate processing technology for upgrading eastern Montana lignite. 
That project, funded at approximately $300,000 will investigate the organic 
conversion of low-rank coal at elevated temperatures. This process holds 
the promise of developing an improved coal product for marketing through a 
cost-effective, value-added processing technique. This joint venture is 
solely supported by private funds and utilizes the faculty and staff at 
Montana Tech, the professional engineering and management st~ff at 
Multitech, Inco, the engineering staff at Western Energy Company, and 
faculty at Montana State University. 

To summarize, coal research has existed at low levels in Montana for many 
years. A flurry of activity during the late seventies and early eighties 
based on the MHD project and federal coal-leasing interests, resulted in 
sponsored coal research at support levels of about $1 million per year for 
several years until a rapid decline in 1982. Program directions have 
centered on coal geology for resource determinations, and 
characterization/beneficiation research on the Rosebud Coal for use as an 
MHD feedstock. State support in these programs was more incidental, through 
minor matching commitments, than direct. With the cessation of most federal 
support, our pool of research faculty and professional staff is at the 
lowest level of the last 15 years. 



P~OPOSED PROGRAM STRENGTHENING IN COAL RESEARCH 

The University System, through program modified requests submitted to and 
approved by the Board of Regents, will propose that the 1985'Montana 
Legislature strengthen research capability in coal research and process 
engineering at the Montana Bureau of Mines and Geology and the Center for 
Energy and Mineral Research at Montana Tech. These modified requests will 
emphasize strengthening our research capability for coal characterization 
and coal processing. 

The Montana Advisory Council on Science and Technology, pending approval by 
the full Council, will recommend that significant funds be appropriated to 
support coal research through a program of competitive grants and contracts 
that will support both the public and the private research process. 

I have summarized our proposed research programs in my letter to your 
committee staff dated July 20, 1984, and with your permission I would like 
to have that letter made a part or this testimony. In addition I have 
provided copies of our budget program modified requests which have been 
approved by the Board of Regents and which provide more information on 
staffing levels and program content. These requests from Montana Tech and 
the Bureau of ~ines and Geology reflect the response in part to the needs of 
a total research program that relates to Montana coal. 

I would like to turn now to defining the nature of a more comprehensive 
technology development program. 

A COAL RESEARCH AND TECHNOLOGY DEVELOPMENT PROGRAM FOR MONTANA 

A coal science and engineering research program that supports long-term 
s ta bility and reasonable growth of this major mineral-fuels industry in 
Montana must have as its primary goal the improvement of our competitive 
position in coal characterization and coal preparation. 

Coal Characterization 

Refers to the distribution and quality factors of our coal 
resources. This large and complex research field is pr.imarily 
geologic, mineralogic, and chemical in terms of applied 
disciplines: information gained in this field is the basis for 
assessing minability, value, and ultimate use of coal. 

Scope: Includes the sys tematic determinat ion of chemical and 
petrographic characteristics of major Montana coal resources. 
Results in the identification and inventory of regional and local 
trends in primary coal properties such as rank, BTU content, ash 
constituents, oxides of sulfur and nitrogen, trace metals and so 
forth. 



Technology: The technology elements required to advance our 
knowledge of coal characterization include: 

High quality and specialized chemical and microscopic analysis 
of representaive coal samples from the Montana resource base. 

Delineation of the distribution of mineable coal geographically 
and geologically in our major coal fields and coal regions. 

Generate an automated data processing system for selective 
storage and retrieval of identified and inventoried coal 
characteristics. 

Benefits: A modern inventory of coal characteristics would 
provide a readily available and much needed data-base for the 
development of processing technology and the identification of 
potential production or use problems related to coal contaminants. 
The development of modern processing research requires detailed 
and well documented quantitative information on the physical and 
chemical properties of coal. An effective inventory reduces the 
time required to develop new processing technology. Also, Montana 
has already recorded lost coal production because of contamination 
problems related to metals such as sodium. Trace metal 
distribution and oxides of sulfur and nitrogen are of critical 
importance in determining the end use of Montana coal and thereby 
its marketability. 

Program Duration: Continuing and long-term. 

Funding Level Required: This program requires staffing by coal 
petrologists, coal geologists, and stratigraphers plus operational 
support in the form of analytical data and drilling for effective 
sample gathering. A comparable program, previously supported 1n 
Montana by the federal government was funded at approximately 
$500,000 per year. An effective base program should be funded at 
approximately $600,000 per year to support all of the elements 
described above and should be predicated upon a continuing effort 
that develops an expanding and effective data base. 

Coal Pro\..:essing 

Hontana should support the development of technology to convert or 
upgrade mined coal in order to improve its chemical and/or thermal 
quality. Such beneficiation refers to low-cost physical and 
chemical conversions of coal as a fuel that results in substantial 
quality improvements. It does not include coal conversion 
technologies such as coal gasification and coal liquification. 



Processing technology 
development aimed at: 

includes research and engineering 

1. Improving the chemical quality of coal resources by 
reducing noxious compounds formed in the burning process such 
as sulfur and nitrogen oxides and ash constituents. 

2. Thermal upgrading technology that adds value to low-rank 
resources ie., increases BTU content in a cost effective 
manner. 

New and improved processing technology will preserve and expand 
coal markets by decreasing already relatively low levels of 
chemically deleterious materials generated during coal burning and 
by improving the thermal content of very large, low-grade lignite 
deposits in Montana. 

Research Initiatives: These are recommended areas of technology 
development that have specific application to western coal 
resources. Some, but not all, of these efforts are being 
supported by the research community in mid-western and eastern 
states for specific application to high-sulfur coal resources. 

Because the nature of western coal is fundamentally different from 
eastern coal resources (geologic age, chemistry, mode of origin, 
physical make-up, and so Eorth) Montana research initiatives 
should focus on the specific economic opportunities for upgrading 
western coal. 

1. Improve and expand the technology of separating 
physically bound mineral ash constituents in sub-bituminous 
coal and lignite. 

2. Develop new technologies specifically aimed at 
economically removing organically-bound sulfur species from 
subbituminous coal and lignite. 

3. Expand our knowledge and develop innovative techu~logies 
for thermal upgrading of low-rank coal resources such as 
eastern Montana lignite through a program that goes beyond 
conventional drying technology. 

Program Duration: Short, middle, and long-term efforts. 

Funding Level Required: 1) Research projects: $150,000 to 
$250,000 per year. These projects would support basic 
research to better define the scientific basis for 
engineering development in coal processing. 2) Engineering 



projects: $500,000 to $1,000,000 per year. Engineering 
support projects can lead directly to industrial development 
and pilot-plant demonstration projects. State support in 
this area would encourage investment by the private sector 
and a contribution of applicable federal funds to 
demonstration projects in coal cleaning and thermal 
upgrading. 

MONTANA'S CAPACITY TO CONDUCT COAL RESEARCH 

Because of dwindling funds from sources outside Montana for coal research, 
our faculty and staff resources are at record lows. Uncertainty and lack of 
confidence in the prospect of continued federal funding for coal research 
projects has resulted in the loss of nearly all professional and technical 
staff in coal research at Montana Tech. 

In 1980, federally sponsored research on coal supported six full-time 
professional staff, four part-time faculty, four technical staff, and about 
a dozen half-dozen graduate students. 

Today our coal research program consists of two data-base technicians, one 
part-time staff member, and two students. Our coal geologists were hired by 
Ci ties Service Company, Sohio and Utah Power and Light. Our only coal 
petrologist has returned to graduate school in South Dakota because of a 
lack of financial support in Montana. Our last half-time coal geologist 
will be leaving for Akita University in Japan, where he will conduct 
research on Chinese coal for the Japanese. The program that has supported 
his work in Montana will be cancelled next month and there will be no 
support for him when he returns. 

Faculty who were employed part-time in coal research now consult for Alberta 
and Illinois developing technology for those rival coal-producing areas. 

Over the past few years, five mineral processing graduate students who 
specialized in coal processing have left Montana to conduct coal research in 
Texas and Illinois. Four of these students were native Montanans. One 
former student, now a staff member for the Illinois Geological Survey, 
manages a $300,000 annual coal-processing research budget. Part of those 
funds support Montana scientists paid to conduct desulfurization research on 
Illinois bituminous coal. If such research leads to economically feasible 
beneficiation of Illinois bi tuminous coal, Montana's midwest markets for 
low-sulfur coal will be greatly threatened or lost. 

THE TECHNOLOGICAL WAR FOR SUPREMACY IN COAL MARKETING 

Future coal marketing will be strongly influenced by coal research and 
technology development. 



The state of Illionois has launched a massive multi-million dollar research 
effort in coal characterization, coal preparation, coal conversion and coal 
utilization aimed at removing impurities and developing new uses for 
hig-sulfur bituminous coal. In 1983, the state of Illinois appropriated 
$1.6 million from utility revenues to the University of Southern Illinois at 
Carbondale and the Illinois Geological Survey for coal research. In the 
same year, the University of Southern Illinois received $1.5 million for 
coal research and to operate DOE's C0:11 technology laboratory at 
Carterville, Illinois. 

Continuing concern over acid precipitation has prompted congressional 
interest in massive technology programs like those proposed in Senate Bill 
1925, introduced by Senator Byrd of West Virginia. This bill proposes a 
national coal science, technology, and engineering development program that 
will result in "increased coal use. • consistent with the nations 
environmental goals." 

This massive five-year program with a recommended appropriation of $775 
million will likely focus on supporting coal research and engineering 
development for processing and improving the quality of eastern high-sulfur 
coal. This program would be administered by the Department of Energy and 
would support research at universities and DOE's Energy Technology Centers. 
These federal research centers have had a long history of research programs 
in cleaning, conversion and utilization of high-sulfur coal from the eastern 
United States. 

The province of Alberta has long been committed to a comprehensive coal 
research program. The province has enormous reserves of bituminous and 
sub-bi tuminous coal and 11gni te; recoverable reserves have recently been 
estimated at 819 billion tons, much of which is low-ranked coal and lignite. 
These large reserves have prompted intensive efforts by the staff of the 
Alberta Coal Mining Research Center to develop coal drying and processing 
technology for application to plains coals. This year that agency will move 
into a new $20 million facility dedicated to coal research. Alberta's aim 
is to develop an improved product and expand their share of the thermal coal 
market in Europe, the Pacific Rim, and within Canada. 

FUNDING A MAJOR MONTk~A COAL RESEARCH PROG~~ 

Montana can develop a successful and continuing coal research and technology 
development program if the Legislature is able to provide significant levels 
a f funding through a cons tructi ve and sustaining appropriat ion formula. 
This funding mechanism should reflect the essential ingredients cited below 
for building and maintaining a responsive and effective research enterprize. 

1. Initial funding levels should be at relatively high levels to 
provide necessary research equipment, full-time salaries for 
investigators, and to meet the relatively high acquisition costs 
for field sampling and analytical data. 



2. Continuing support should be at levels sufficient to maintain 
staff size adequate for substantial progress in scientific 
programs. This requires groups large enough to interact on 
research projects and achieve "critical mass interaction and 
enhanced research productivity. 

3. Continuing funds should be at levels adequate to insure 
significant support to attract funds from the private sector or 
from the federa~ research agencies, with the proviso that matching 
should never become an exercise that drives the research groups to 
near total dependance upon non-state funds for effective coal 
research. 

4. The funding source or sources should be related to state revenue 
directly derived from coal production. Research support that is 
in some way directly relate~ to mineral production for a commodity 
like coal is a rational and logical relationship that motivates 
the research community to perform relevant applied research 
through increased private sector interest. 

To conclude, 

The coal industry is an important part of the economic framework of the 
state. 

Our ability to market coal in the future can be positively influenced 
by research to upgrade the chemical and thermal quality of our low-rank 
coal resources. 

Coal research can 
more economical 
practice. 

lead to expanded marketing of an improved product, 
production, and improved mine-land reclamation 

Research helps diversify our coal products and lends stability to a 
major mineral industry subject to cyclic supply and demand. Stability 
lessens socio-economic impacts from coal production and contributes to 
a more predictable revenue base. 

Montana must recognize and should be prepared to meet the technological 
challenge being mounted in other coal-producing regions in North 
America. Technology applied to improving coal quality can generate 
major dislocations in coal marketing patterns for western 
coal-producing states. 

I respectfully ask your support in developing an effective and 
continuing coal research program which will benefit all Montanans. 

Thank you. 
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iJUSTIFICATION: 

r Since the mid-1970's, the Montana coal ind\Jstry hdS heen a significant element 
I .in the state's mineral-based economy. Average annual production of nearly 30 million 
\ tons per year of low sulfur, subbituminous coal provides nearly $90 million annually 

, 

in severance taxes,'several thousand jobs, and significant capital investment. 

Increased concern over coal use as a factor in 0cid precipitation, and the 
intensifying research and technology development pro<Jrams in p.(lstern coal-producing 
states, are increasing demand for information on the quality and distribution of 
Montana coal resources. Coal quality investigations provirle quantitative measures of 
thermal quality, ash and sulfur content, presence of metal species, identity and 
distribution of maceral components and other measures critical to assessing end use 
or appropriate beneficiation processes. If Montana coal producers are to meet the 
technological challenge posed by intensive research anrl development programs in other 
coal-producing states, and avoid further market erosion of current production, it is 
essential that critical research in coal characterization be expanded. A modern 
inventory of the quality characteristics of coal resources in each of our major coal 
basins can pave the way for realizing new market advantages and expanding existing 
markets for coal sales. 

This progr~n modification would provide two staff coal geologists to begin 
systematic coal quality investigations. Operating funds would support the collection 
of subsurface coal samples by core drilling and tht? completion of diagnostic coal 
chemical analyses. Results of these investigations will be published as definitive 
profiles of coal characteristics including the distrihution. by coal seam and area, 
of critical quality factors essential to any effort to expand use through 
technological innovation. 

BUDGET REQUEST '. 
FY 8n FY 117 TOTAL 

.r 

!Personal Services , 
2.0 I PTE 2.0 2.0 , Sal.:lries & Benefits $71,700 $71,700 $143,400 I 

Oller.) tions 35,500 35,500 71,000 I , 

I 
! t 
, .. " 

c, 

~ 

; 
I 

" 
j 

! 
I 
I 
i 

C.lpi t.:ll 6,Sl)O 6,500 -. 
[ - -- -- _ .. .. -.... _ ..... - . --.----
h-oTALS $113,700 $107,200 ~220,900 I 

I 
------ --



. 
I 

PROGRAM MODIFI~D REQUEST 

Montana College of Mineral Science and Technology 

Innovative technology development that supports and strengthens 
Hontanals economy through improved opportunities to prudently expand 
use of our natural resources is a high priority goal of both state 
government and the private sector. Increased extraction and use of our 
primary energy and mineral resources --- oil and gas, coal, precious 
metals, strategic and critical minerals, and industrial minerals --
provides significant economic gains because of the high average annual 
earnings in these industries, heightened transportation use, and 
increased level of activity for processing/manufacturing industries. 

Meeting these economic goals will d~pend upon our ability to 
foster technological innovation through competent, responsive and 
integrated research programs in mineral technology. Developing and 
sustaining high quality research programs requires consistent and 
long-range funding adequate to the maintenance of an effective pool of 
research faculty and support staff. 

State government and the private sector in Montana look to the 
University System to mobilize ltls resource to meet the need for modern 

. technology development. In order to fulfill our role as a leader in 
mineral technology development, we must expand our basic research 
establishment to a level sufficient to conduct meaningful, 
goal-oriented research In mineral science and engineering. 

Funding requested here for expanded program support in organized 
research will specifically strengthen three technology areas: 1.) Coal 
research including chemical characterization, processing for sulfur and 
ash removal, thermal upgrading and alternative coal use; 2.) Petroleum 
research including enhanced-ail-recovery (EQR) technology, 
stratigraphic and physical analysis of petroleum source and reservoir 
rocks, tectonic analysis of the Overthrust Belt, development of deep 
crustal models; and 3.) Hard-rock mined-land reclamation including 
geotechnical research for reclaiming surface and subsurface 
abandoned-mine lands, ground-water impacts and contraints on 
reclamation, biological impacts from mine reclamation, microbiologic~l 
technology for mine-waste detoxification and revegetation scenarios 'tor 
hard-rock mined land. 

These program modified funds will provide significant new 
opportunities to develop innovative technology relevant to. the Montana 
mineral industry. This support, 1n addition to directly strengthening 
our research productivity, will provide direct state matching support 
for the Montana Mining and Mineral Resources Research Institute and 
will make Montana much more competitive in attracting private capital 
for miner3l technology development. 

I .. 

" 
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COST DETAIL 

1. Coal Processing Research 
',' 

Personal services (2 FTE) 

Operations 

Capital 

:, . 

~', , 

t 
I 

" ' 

. . ~ ... 
~ . . 
1; ! • ~ , 

.' 

. " 

Program Subtotal 

" , 

FY 1986 FY 1987 TOTAL 

$39,331 $ 78,663 $117,994 

30,000 60,000 90,000 

7500 9,000 16,500 

$76,831 $147,663 $224,494 

--
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Page 3 
---='---

Pr io[' i ty No .---.>3<--_ 

YI)(! of Request New Space 
---+--- '"'-"'-----"'--' ... _._""-_ .. -"",,--- _ ... _-,,-- _."._._--

~itle of Request Energy and Mineral Technolouy RcseJrch Ex~ansion . - -_. __ . __ ........ -. -.-.-.--.---.---- ------ ". -,,- -.- _._.- .... , - - . _._ ... -- -.•. -- ----_._--_._---; 
JUSTl FICATION: 

I , 
I 

I , 

I 
I. 

I nnova t i ve technology deve 1 oplllcn t t1IJ l SlJPl1,)t'ls lind s ln~r1g lhens r~on tana I 5 economy 
throuuh improved opportunities to prudently expand usc of our natural resources is 
a high priority goal of both state govcrnn'cllt dl\d the privJte sector. Increased I 
extraction and use of our primary en(~rgy and llliIH·t'al resources --- oil and gas, coal, 
precious metals, strdtegic and criticcll llIim~rJlc~, the industrial minerals --- provide I 

significant economic gains because of the hiUfl JV~tdue annual earnings in these 
industries, heightened transportation usc, dnd inL.t'C'ils(~d level of activity for 
processing/manufacturing induslries. 

Meeting these economic goals will depend upon OUI' .-:tJility to foster technological 
innovation through cornretent, responsive and int(:'Fdtcd rescilrch programs in 
mineral technolo9Y, Of'velopin9 and su<;tdinir)f) hi 'JI1 qllality n::;c,lrch progrilllls 
requires consistent and long-range fundiny ,'1<1("il.:(\t.(' to the maintenance of an 
effective pool of research faculty llnd SlJr1po~'t ~,~,)ff. 

State government and the private sector in i~un!.dnl look to thr University System 
to mobilize its resources to meet the need for fI:ocif'rn technology development. In 
order to fulfill our role as a leader' in mil1C'I'dl technology development, we must 
expand our b~sic reseJrch estab'lishlllent to a 1f'vpl 'jufficicnl to conduct meaningful, 
goal-oriented research in mineral science <.1nJ c'Tiijinccrill(j. 

Funding requested here for expanded progrJI1l suppoY't in organized reseatOch will 
specifically strengthen three technology aredS: 1) .~_()~l""T.~_?~.9Ic~ including chemical 
characterization, processing for sulfur and ash reilloval, thermal upgrading and 
alternativt! coal use; 2) Petrol_el:l.Ill .. !,c_s,e~_r_c.t1 including enhanced-ail-recovery (EOR) 
technology, stratigraphic---ancrphysical analysis of petroleum source and reservoir 
rocks, tectonic analysis of the Overthrust Cclt, df~Vc1opllI('nt of deep crustal models; 
and 3) Hard-rock mined-land reclamation incluriin9 geotechnical research for re-
e 1 a i mi ngsurface-il-n-d-subsuy.-{a-c-e·--a'baridon'l!d-rni ne 1 and 5, ground-'lIa ter irnpac,ts and I 
constraints on reclamation, biologicdl illlPtlcts frolll lIIine reclJiiidtion, microbiological 
technology for mine-wJste detoxification and revc'jctation sCC'IlJrios for hdrd-rock I 
mined land. 

~---.---""--- .. _---- - .. -- --. -.---,-.--------,-----~ 
I 

I 
I 

1 , 
~..:~o_nd 1. _~ e r 'I lee s 
i F1T 
I Saldries & Benefits 
1 

Oll'!r,\tion~ 

BUDGE~~.:.~J.1· .. S:I~ I 
FY 8G FY 87 TOTAL --.-. ---- ---

3.0 6.0 4.5 
$117,947 $235,895 $353,842 

46,250 93,500 139,750 (. ---- --'".-

"", ,-=,11) it,ll r-- --- --.. - 17,500 22,000 39,500 
---- -- .. --~- ---

troTAL~; $181,697 $351,395 $533,092 
, --_. __ ._- -----.-. -.- ---- ----. 



"-g" 4 . 1 d '" . __ . --.:.I 
Priority NO._~ 

JUST] F'ICATIC'N: 

These program modified funds will provide si~nificant new opDortunities to develop 
-iilnOVl1tive technology relevant to the: r'lontdlld Illinc/a1 industry. This support, in 
addition to direct.ly strengtheJlili~J OlH' reshll'ch productivity, vo/i11 provide direct 
!:,tate matching support for the ~~ontt}lla Minin9 und r·iineral Resources Research 
Institutr. and vlill make t'1ontana much ,nore cOlllpditive in (jttr-acting private capital 
for mineral technology development. 

COST DETAIL 
1. -c"ija-r -Re-search 

rTE 
Personal Services 
OPCI"d t ions 
Capital 

ProC]ram Subtotal 

2. Petro i c~urn Resea reh 
FTE 
Perso~al Services 
Operations 
Capital 

Program Subtotal 

3. Hard-rock ~1ined-Land Rec1amilt;(lrl 

n 19Bfi 

1.0 
$ 39,33-1 

30,000 
7 ,~)OO 

$ 16,15-31 

1. 25 
$ 49,135 

q) ~/)O 
(', l;i J() r -63-,G~5-

FTE 0.75 
Person~ 1 Servi ces 
Operations 
Cap ita 1 

Program Subtotal 

PROGRN-1 TOTAL 

$ 29,11[\1 
7,ir.;O 
4,OllO 

~ --4-i -~ ?31 

$1(ll ,(,c) 7 

FY 1987 

2.0 
$ 78,663 

60,000 
9,000 

S}4 i~663 

2.5 
$ 98,nO 

17,000 
8,000 

$123-,2/0 

1.5 
$ 58,962 

16,500 
5,000 

$-80~462 

$3!jl,395 

TOTAL 

1.5 
$117,994 

90,000 
16,500 

$i2;,r:-494 

1.875 
$147,405 

1.5,500 
14,000-

$TS6-:g05 

1 .125 
$ 88,1143 

24,?50 
9,000 

$T2(-b93 

$533,On 

-m 

I 

;; 
?r 

I 

J , 
i , 

I 

! 
1 

- -- - - .------------------- -------------_.----- - -- - - -- . 

BUDGj·:T R1.:nu 1-::-; T ___________ =.1'. ___ __ 

- - -- ----- ---- - -----. ---------------~ 
'~ 
"-: 

FY 86 FY 87 TOTAL 

?~]~o~~l Services 
I - - - - - ---- --------
i FTE 
I cl-' &B fOOt I . -i'l "r) p 5 LeI I.? _> 1 5 

I 

r ;"') ~ t lC;IS 

l~ol-tnl-----
I J - ---

(::JT;,LS 



MAJOR RESEARCH AREAS OF A COMPREHENSIVE COAL RESEARCH PROGRAM 

COAL RESOURCES} tXTRACTION AND PROCESSING 

COAL UTILIZATION AND CONVERSION 

LAND RECLAMATION 

ENVIRONMENTAL STUDIES 

TRANSPORTATION ISSUES 

SOCIO-ECONOMIC IMPACTS 

INFORMATION SYSTEMS AND COMPUTER PROGRAMS 

EXHIBIT 8 -- SB 21 

9 January 1985 



PROGRAMS REVIEWED AND RATED BY 
OLD WEST REGIONAL COMMISSION TASK FORCE 

PROGRAM AREA 

COAL CONVERSION AND ENERGY 
PRODUCTION 

COAL RESOURCES, EXTRACTION 
AND PROCESSING 

RECLAMATION 

ENVIRONMENTAL STUDIES 

SOCIOECONOMICS 



DECLINE IN FUNDING OF 
COAL RESEARCH AT MSU IN KEY AREAS 

(1974-84) 

YR RECLAMATION RESEARCH MHD TOTAL FUNDING 

84 $ 336,434 $51,206 $19,500,000 

83 313,040 56,744 18,300,000 

82 409,:03 325,790 15,900,000 

81 432,342 547,315 15,500,800 

80 554,692 667,035 13,700,000 

79 535,576 729,699 12,500,000 

78 795,613 753,345 12,700,000 

77 792,037 852,361 10,300,000 

76 222,450 323,786 9,600,000 

75 190,000 53,943 8,900,000 

$L[, 581, 2~2 $4,861,225 $136,900,000 



CONCLUSION REMARKS 

ASSUMPTION 

I. THERE IS NO MAJOR RESEARCH EFFORT DIRECTED TOWARD SUB

BITUMINOUS COAL WHICH IS ABUNDANT IN r~ONTANA. 

2. BECAUSE COAL IS NOT A HIGH PRIORITY ENERGY PROGRAM IN THE 

U.S. THERE HAS BEEN A MAJOR DECLINE IN FEDERAL FUNDING OF 

MOST COAL RESEARCH PROGRAMS. 

j. THE STATE OF MONTANA HAS PLAYED A MINOR ROLE IN THE DE

VELOPMENT AND SUPPORT OF COAL RESEARCH IN THE PAST DECADE. 

4. THERE IS SUBSTANTIAL RESEARCH CAP~BILITY IN THE UNIVERSITY 

SYSTEM. 

CONCLUSION 

THE STATE SHOULD FUND A MAJOR COAL RESEARCH PROGRAM WITH EMPHASIS 

GIVEN TO THE: 

I. USE OF EXISTING HIGH QUALITY RESEARCH FACULTY AT ALL UNITS OF 

THE UNIVERSITY SYSTEM. 

2. USE OF EXISTING FACILITI~S AND EQUIPMENT. 

3. INTEGRATION AND COORDINATION OF COAL RESEARCH ACTIVITIES IN 

THE UNIVERSITY SYSTEM TO AVOID DUPLICATION. 

4. RAPID MOVE OF INFORMATION AND TECHNOLOGIES INTO INDUSTRY 

AND GOVERNMENT. 



· ,\ 

'i'I;CJ::ULOSICi\L FRONTIErS FOR ~'JESTElm CO;\L RESE!~HCII I by Lloyd Bc::rrr, 11'I'. St. lJJ: 

~ ~UTTS, SEPT. 21, 1984. 

\';llo.t is it? water, Vclo.tile r\1att(~r., fixed Co.rbon, }\sh 

J'ie> 1. ChcmicQl precursors of coal 

... '1.q: 2 Partial structures of COQl 

Fiq. 3 Thc~o:cetical COLll I101ecule 

Actually, it is chicken wire. No volatile compounds ln i~ 

To drive off volatile matter, we are using heat tobrccJ.k up the large 

molecule . .. 
Fig. 4 Anthracene, Naphthene, Benzene, Ethylene, l'1ethane. 

Pyrolysis tends to break up coal in the reverse order of boiling point 

of the molecules. Highest b.p first, lowest last. 

What interest in Montana? .. 
Fig. 5 Coal fields of Montana 

Montana has the largest coul reserves in the U.S. & U.S has 1/3 of the 

\-!Orld's coal. Eastern quarter is lignite, 2nd 1/4 is sub-bit., 

western half is bituminous. 

""""Lignite & sun-bit. can be strip mined (? cost $12-20/~.::.('n. 

Bitu~inous is underground, cost is $35 - SO/ton. 

Roundup, Red Lodge, Livingston, Emigrant, Trail Creek, Belt, Sand Coulee 

have been exploited. 

- IJow to develop Montana coal for the future? Four general areas: 

Solid fuels~ Go.seous fuels, Liquid fuels, Cheniicals. 

.. Must be economically attractive before it can be CO;T1.ITlooerci211y vi2bl e. 

-

Lignite 

Sub-bituminous 

Bituminous 

Btl}/lb. 

6800 

8600 

11000 

Must be shipped long dist2nces to any market. Therefore heat content 

is vital. Ac1di tiollal1y, sO;lIe applica tions requi re a combustion tc;;lpcr~1 tu:."·:.; 

of 2500 OF. which connot be attained unless the fuel has 10,000 DLu/lb. 

Currently lignite is used only for mine-mouth gencrating plants 

Sub-bitu~inol1s coal reaches Minn. & Wisc. but only bec~use of its low 

'-'suI fur" contolOO1t. SO C~Uh' r ' I t 1 th tOO, . '-' 2 s -J... ....,DC S on mlC,'les .. ern COCl are e cOIT,pe' l L l();) • 

Western Energy Co. has a res~~rch project currently underway to dry lignite 

EXHIBIT 9 SB 21 

9 January 1985 



'J 
.. -:.0 .. 

u!lcl/r)r E:u))-bit. This r':l.lses the Beu content to 10,000 - 11,000 but 

M0 S a dusty product. Briquetting of the dric~ lignite seems to overcome 

t' : obj cction. 

G ':;US 2nd liquid fuels invari~b1y contain a higher ratio of H2 to C 

t:.dn co0.l. 

Firr. G N;-'ltural gas 1S CEll' Gasoline 1S CSIIlS (CIL~ ') L. ..... 

Coul is CIOOOITSSO (C I BO. 8S ) 
How are we going to change this ratio? in coal? 

Three possible ways: 

Suhtract carbon, Add hydrogen, Break it up & reassemble. 

DOE has extensively supported all of these. 

FiC]lE"c 7 
1. FMC Process: Coal + heat 

SC;' lrcc 

Red Lodge, Bituminous 1060 

Colstrip, Sub-bit. 1000 

Savage, Lignite 1000 

Value $lO/T 

2. Add Hydrogen 

= C (char) + 

Liquic1s,qal/T 

20 

14 

5 

50¢/gal 

Oils & gases 

Gas, SCF/T 

6500 

7500 

300 

$1.50/1000 scf 

Coals are the lowest, petroleum distillates the highest. 

Bergius (1912) I 10,000 #/in2, 400 c C. Poor quality oil. Used by 

Germany in lvorld lvars I & II. see Figure 8, SYN'TI-J:OIL rrocess. 

(a) Gulf Oil: SRCprocess. Uses anthracene oil as the solvent. 

2000 psi, 400°C.. $6111-1 plant, $lHl'1/month. see Fiqures 9 [,10. 

(b) EXXON Donor Solvent. Tetralin is the solvent. 2000psi, 400 D C. 

$250MM plant, $5.!'-1M/month 

(c) BRI, il-Coal process. 2000psi, 400°C. Solid catalyst in an 

ebulliated bed. Zoned fluidized bed 

/\11 t.hree yield .::l "liquified coa.l" costing $50 - 80/bbl. 

Fig. 11,- Hate of Return culculation of H-Coa1 plant at Colstrip. 

Support for all of the Clbove except II-Coal has ceased. 

One demonstrat.ion plant under construction at Breckenridge, KY. 

~ 
~'j' 

?" 

a 

t 

I 

, 

:\ -, , 



III 

3. 

. . 

'SU c~cvcl( .cd for DOE c. c(1t:.(11:.,tic up-grading process which convcr;:.?' 
~.." 

1 iqL~ if ied coal into an acceptable substitute for crude oil in a conventional 

ill petrolour:l Adds about $5/bbl to cost. That is probC1bly why I 

... 
. am on this pro':jr(1m . 

3. Re(1sscmble the molecules. 

Fe " ------:;,<,- Hydrocarbons + H 0 
2 

... This is the Fischer-Tropsch process. Used in World War II by Germany 

Problem: Step 1 loses 50'6 of the en0rgy in the coal, Step 2 loses another 

... 10% so you get 40% of the energy originally in the coal 

.. 

.. 
-
-
-
-
-

SASOL is the major Fischer-Tropsch plant in the world. Cost: $70/bbl. 

COAL Gl".SIFICl\.TIO~ 

C (coal) + H
2

0 -----> 

CO .L 3H
2 

CO + H
2

0 

---.?- CH
4 

+ H
2

0 

----~ CO2 + H2 

If too much CO, get: 2CO ---"-...... ---

CO + --.~ 
~,--

--~-
-.::; --

To get 1000 Btu/ ft 3, need almost pure ClI
4 

Feed: LPG! Naphtba or Coal: 

930 o p. 61 Cl'; Cll,l 550 o P. C H + H2O ----"'- 7<)% 
m n 350 "p~;i . 21'6 CO· -.--~-."... 20S 

1-10°3 l~ Co 2 200 pSJ. 
0" Ni c' 

1.7% 112 1% 

carbon on catalyst 

CEil 
co: . ) 

CO~ 

IL) 
of.. 

hot 
- - - ~~:--, ... 
K2 C0

3 

98~ Cll;1 
')" II . 
L. (\ 2 

3 1000 BLu/ft 



Ode clemons lro.lion pI all L: @ Bc-;ulah, ND. 

Uahlral CJilS is $4. SO 

Whnt for the future? 

DOE funding hilS bC'f",:n greatly reduced. 

Gas cost:. 
:3 

$7-8/1000f:t 

Current intetest of DOE is in 

nevel woys to increase efficiency of liquefaction, unique cat2.1ysts. 

Trying to improve tIle yield of liquids from Fischer-Tropsch process. 

DOE effort is mainly on bituminous coals. 

~'lbat should !10ntana do? 

I recommend process developJrtent on sub-bit. coal first and lig.,iJce second. ~ 

DOE has a lignite lab at Grand Forks, ND. and several bituminous coal labs. 

Would emphasize liquefaction rather than gasification because petroleum 

will get short ag~in in the 1990's. By then, only Saudi Arabia will have 

large reserves left. Big new finds from now on will be in very expensive 

F.J_aces - Beaufort Sea, Bal timOr<::: canyon, Grand Banks. 

F"eth2.Jle seems to be mucl· marc abundant in nature. Large quanti ties in: 

1. Western tight sands - E. slope of Rockies 

2. Geopressure zone of Gulf Coast. 

3. Deep basins - 15,000-30,000 ft. deep 

4. Coal seams 

5. Devonian shales 

6. Methane hydrates @ 20,000-30,000 ft;do~l. 

Probably at least some of these will be comrnercial and priced below $7-8 

from coal gasification. 

. ".): .... .. 
More specifically, how should this effort be supported? The Governor's I 
Build Mont~Clna corruni ttees on IVJineral Tech and Ener-gy \-Jill probably recommend' 

a research & development effort funded by the coal severance tax. One 

proposal that I have seen calls for "no bricks & mortar". US~2 the 

facilities & talent currently in Montana. Invite proposals and fund those 

that appear to meet the goals of developing a viable industry based on 

Montana sub-bit. & lignite. Start now so thClt in the 1990's the knowledge 

will be on hand to supply our refineries with an acco~table feeds~ock made 

fro;:l sub- bi t. and/or 1 igni te as Z:l s'_lbs t ~ t'...l tc' for r)(~troleiAm. 

For start(~rf~, liquify sub--bi t. Ca talyticu.lly t:c(~a til to n1Zlximi ze the 

conversion to benzene, tol uone, e thylbenzene, naphthalene & i:inththLH:ene 

anti market these chcDicals. Current p ric '2 r 3.IFJ 0 l ~) ~~ 1 . 3 8 

Convert sub-bit. coal into synthetic coke. Done by calcining, grinding, 

briquetti~gf calcine ag0in. 5? VOl. Matter 
are Dossi01e customers In Mont2na. ' Req'd hardness. stauffer, ASz .. r:cl 



Cellulose 

Lignins Il°-\Q)v 
HO (O)-.Q)DH 

lOB 

Naxes 

Protein 

o 

. . . ••. "" of CO:ll. Fir"..!rc 1. ChcmlcHl pleCl.bO." ,-, 



Ligni te 

1 -.. tile W\1-VO_u. 

bitumi;J~OUS _~ 

-0-16 OJ 
rgr 

-] tile H . (,1- l - vu .a J. ::JA 

b · t"l~''; nODS 1 c J.i.l ..... 

0-



ngurc 3. It theoretical IrlOlcculc and thennal brc:ll:up of co::1 (\'!i:;cr). 



Nar},lth:llC1Y, Bon~ccnc Etllylr.?lX; I-l~c' t 1 L1 lIC 

0) ................ '1 
CH

2
==CH 2 

C' I, 
( I "',1 

" 
........ /' ........ 

213 80 -89 -162 

Fiqurc 4 - Doilillf] Points of Coal's DccOm;x)sition Prc:J.ucts. 
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January 9, 1985 

Mr. Chairman, Members of the Committee, for the record I am Bruce H. 
Carpenter, President of Eastern Montana College, Billings. 

I support Senate Bill 21 and the concept of providing funds for the continued 
investigation on coal research. More particularly, I would like to speak to 
the concept of a Center for future studies. These funds would support an 
additional opportunity for the Montana University System to provide a service 
to the citizens of Montana which is not now available. In the University 
System there are a number of faculty members who have expertise in this area. 
They would be here today, however, they are taking care of the present by 
teaching courses. 

Human societies have always had prophets and VlSlOnaries whose job it has 
been to foretell and interpret the future. But it has only been recently that a 
new form of expertise on this ancient art has emerged. Today' s futurist 
differs from the astrologer and soothsayer of the past as completely as a 
modern chemist differs from his ancient alchemist precursor. These differences 
are twofold. First, the futurist is not particularly interested in making 
predictions, preferring instead to deal in the realm of potentials. And second, 
the futurist makes use of logical methods as opposed to claiming mystical or 
super-na tura I insight. 

The field of future's research is ba sed on four assumptions. The future, 
which actually occurs will be determined partly by history, partly by physical 
reality, partly by chance, and partly by human choice. The relationships 
among these factors will vary according to the amount of time one is looking 
ahead and the nature of the choices to be made. At any given moment, 
therefore, there exists a range of alternative futures which might come about. 
History and a physical reality determine which futures are in that range. 
Chance and human choice will determine which one of those possible futures 
will happen. True freedom of choice only exists when one understands the full 
range of options available and the possible consequences of each option. The 
purpose of future research, therefore, is not to predict the future, but rather 
to improve our understanding of the range of alternative futures which might 
come about, and of the role that both chance and deliberate choice might play 
in either achieving or avoiding any particular future. So the futurist seeks to 
identify potential options and logically forecast probable alternatives as 
opposed to predicting or describing the future. These forecasts are of two 
types, exploratory and normative. Exploratory forecasting largely involves 
extending past or current practices into the future and responding to the 
demands which the patterns are suggesting to create. Normative forecasts 
consist of linking some desira ble state in the future with present actions which 
could be pursued to facilitate the eventual emergence of the desirable future. 
A major approach used in future's research is the use of trend a na lysis in 
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which consistent past and present tendencies are identified, which can 
logically and reasonably extrapolated into the future. The report by 
National Commission on Excellence in Education - A Nation at Risk - chaired 
Dr. Da vid P. Gardner, is a good example of the approach applied 
educational policy and practice. 

be 
the 
by 
to 

The concept of a future Center in the University System would be focused on 
service. First, the Center would seek to bring a consulting service directly to 
the communities. We would, in other words, bridge the gap between problem 
and expertise. The problems will run the gamut from rather straight forward 
extrapolations of space required for recreation, housing, or office which a city 
might need in the year 2000, to others of a much more esoteric nature, such as 
in what ways will new scientific inSights into our nature likely create turmoil 
in our social institutions. I believe that we, in the University System, have 
the expertise to provide this valuable service to the citizens of Montana and 
through the funding proposed in Senate Bill 21 such a possibility could become 
a reality. 

I urge your favora ble consideration of the bill. 

Thank you. 
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NPRC's opposition to this proposal is based on two major concerns. 
One is economic. This bill proposes to take money currently going 
in to the general fund to pay for research directly benefiting 
the coal industry. 

It commits $'-3 million annually during the next biennium, and 
twice as much in the following two years, for coal industry 
research. Considering the state's budget position this biennium, 
and not knowing the state's financial position two years or more 
down the road, it seems to us irresponsible to divert general 
fund money benefiting the entire state to research benefiting a 
single nonrenewable resource industry. We don't think this 
proposal represents the best use of this money. 

Secondly, we oppose the proposal on philosophical grounds. Our 
Council recognizes that Montana has good coal laws, but these 
laws do not address all of the negative impacts from coal develop
ment. We do not support using coal tax money - money generated 
because of a recognition of these impacts- to engage in research 
to promote more coal development and consequently, more development 
impacts. We have in the past and will continue to support research 
on impacts from coal mining, such as reclamation research, and 
research into the effects of coal development on groundwater and 
surface water. As Sen. Towe has noted, sustained reclamation 
sufficient to warrent bond release has not yet been established. 

Sometimes, research is critical. We feel this proposal, particularly 
at a time when we are facing severe budget constraints and further 
decreases for all accounts currently funded from coal tax revenues 
because of the bill passed last session regarding highway reconstruc
tion funding, does not represent an appropriate and best use of 
money currently going to the general fund. 
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